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PROLOGUE
We are often confronted by questions without easy answers. Where do we
come from? What is this world we live in? Who are we? Why should we be
good? Where are we going? These questions organize the ideas presented in
this book. Science and religion are two ways in which we might search for
answers. Their approaches are as distinct as the two squares in the painting
that inspired the cover of this book.
Kazimir Malevich’s Black Square and Red Square was initially shown in 1915
in the exhibition that defined the artistic movement called Suprematism.
Malevich’s goal was to make visible the true reality beyond the actual objects
perceived in the world: “I transformed myself in the zero of form and emerged
from nothing to creation, that is to Suprematism, to the new realism in painting
– to non-objective creation.”1 Malevich’s ideas resonated with the teachings of
Eastern religions that recommend losing one’s individual self to gain union
with the universal life-force and release from suffering in a world of illusion. 2
However, exactly what he was claiming is as open to interpretation as the
painting, which might represent the balance between reality and imagination,
or the world as viewed beyond the limited three dimensions of human
perception. Art claims to see the truth that lies behind appearance. This book
considers how we interpret what we experience, whether this comes from
empirical observation, spiritual revelation or artistic imagination. And how we
might assess our interpretations.
Paul Gauguin’s 1897 masterpiece in the Boston Museum of Fine Arts Where
Do We Come From? What Are We? Where Are We Going? is an artistic
consideration of some of the questions evaluated in this book. Originating in
catechisms that Gauguin learned as a child from the Bishop of Orléans, the

1

Malevich, K. S. (1915, translated by Glowacki-Prus, X., & McMillin, A ., 1968).
From Cubism and Futurism to Suprematism: the new realism in painting. In Andersen,
T. (Ed.). K. S. Malevich: Essays on art 1915-1928. (Volume I. pp. 19-41). Copenhagen:
Borgen (quotation is from p. 37). A photograph of the exhibition is included in Petrova,
E., Douglas, C., Vakar, I., Kovtun, E., Sarabianov, D. & Karasikm, I. (1991). Malevich:
Artist and theoretician. Paris: Flammarion (p. 15). The painting is presently in the
Museum of Modern Art, New York.
2

Douglas, C. (1986) Beyond reason: Malevich, Matiushin, and their circle. In
Tuchman, M., Freeman, J., & Blotkamp, C. (Eds.). The Spiritual in art: Abstract
painting 1890-1985. (pp. 185-199). New York: Abbeville Press.
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questions were not meant to be answered but to serve as focal points for
meditation.3
Similar questions have intrigued philosophers and scientists as well as artists.
The philosopher Immanuel Kant considered three questions as essential for
any study of human reason: “What can I know? What ought I to do? What
may I hope?”4 Simple answers are nothing for certain, what you would wish
others to do, and your just deserts. However, nothing in Kant is simple, and
these answers are themselves the source of further questions.
The physicist Erwin Schrödinger was fascinated by four questions: “Does
there exist a Self? Does there exist a world outside Self? Does this Self cease
with bodily death? Does the world cease with my bodily death?” He found his
most convincing answers in the Hindu Upanishads, which propose that the
individual self and the perceived world are all part of a universal
consciousness. Tat tvam asi. That art thou: You are the world.5
Despite having no definite answers, the questions raise important issues.
Religion provides answers, though they are often not convincing. Science
typically shies away from the questions, or considers them ill-posed. Perhaps
religion should exercise a little humility and admit that it does not understand;
perhaps science should move beyond what is easily explained.
Human knowledge is of two kinds: of the world and of the self. The main
point of this book is that these are complementary. Necessarily so. This book
will consider the two kinds of knowledge as science and religion. Though it
used to refer to knowledge of any kind, the word “science” now concerns
knowledge about the material universe derived by observation and experiment.
The word “religion” usually means an organized system of beliefs about
matters that are beyond the grasp of science (“transcendent”), together with a

3

Silverman, D. (2000). Van Gogh and Gauguin. The search for sacred art. New York:
Farrar, Straus and Giroux. (pp. 121-139 and 373-391). Gauguin’s questions can also be
used to organize the main themes of human biology: Wilson, E. O. (2012). The social
conquest of Earth. New York: Liveright.
4

Kant, I. (1787, translated by Smith, N. K., 1929). Critique of pure reason. London:
Macmillan (p. 635).
5

Schrödinger, E. (translated by C. Hastings, 1964). My view of the world. Cambridge:
University Press. (pp 12-22). The questions come from an essay that was initially
written in 1925, just before Schrödinger’s work on wave mechanics. The original
statement of tat tvam asi is in the Chandogya Upanishad, 6.8.7: Easwaran, E. (1987,
2007) The Upanishads. Tomales, CA: Nilgiri Press (p. 134).
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set of precepts about how we should act, and a program of rituals to display a
community’s shared beliefs. The beliefs and moral guidelines are often
formalized in a set of scriptures or teachings. The degree to which these are
held sacred varies. The rituals may not be necessary: one can be religious but
not observant.
This book differs from other books on science and religion by not being
limited to one religion. Ideas from all of the world’s main religions are
considered. The author has no specific creed: he is neither atheist nor believer.
The concept of the numinous, rather than the idea of God, is considered as the
central fact of religion. The book deals with both the substance and the nature
of belief. Its style is one of exploration rather than justification. Ideas are
evaluated; dogma is not propounded.
However, no author is innocent of belief. During my adolescence I was briefly
active in the Christian church. I have not been so since, though I sometimes
miss my youthful certainties. This early exposure has made me more familiar
with Christianity than with other faiths. My religious examples therefore come
more frequently from the West than from the East. My quotations from the
Bible are from the King James Version. Thoughts are channeled by the culture
in which one learns to think.
At present I belong to no religious group and follow no formal rituals. I have
worked in science for most of my life, and my basic beliefs align themselves
most easily with its principles. Despite my faith in the methods of science,
however, I am dismayed by some of its present tendencies. What cannot yet be
explained – conscious awareness, free will, beauty – should not be considered
illusory or irrelevant. This book takes the position that these phenomena are
real and important. And that science might help us to understand them.
The scope of the book is large. Since it is impossible to cover all of science
and religion, the book concentrates on their intersections. The weave of the
book is thus tied to some focal concepts: creation and evolution, reality and
imagination, knowledge and belief, freedom and morality, death and
immortality.
The book is written for intelligent readers: scientists, who wish to understand
how their science might interact with religion; believers, who would consider
how science and salvation might be reconciled; and scholars of the humanities,
who are concerned with the place of science and religion in human culture.
The presentation is at the level of a basic college degree. The text should be
readily comprehensible within the area of the reader’s education, but may
require some effort in other areas.

4
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Although this book was written to be read from beginning to end, each section
is patterned on a “pericope,” a small passage from the scriptures that can be
used as the basis for a lesson. The book can thus also be read intermittently.
Indeed, a random walk through its contents will both allow variety and
exercise free will. Another approach is to begin with the final sections of each
chapter and work backwards. Or you may wish to check first some important
issues, such as the interpretation of Abraham’s binding of Isaac, the conflict
between Galileo and the Roman Catholic Church, the different manifestations
of the numinous, the nature of the golden rule, or the conference of the birds.6
The book is eclectic. Sections too detailed in their science or too mystical in
their intuition may be skimmed for their gist. Such indulgence is necessary in a
world of overwhelming information. Modern thought has become more
comfortable with finding the best way through a network than with traversing
a linear path or covering every inch of ground.
The laws of nature do not exist in the world. Nature simply happens. The laws
by which it operates are inferred by the human mind as abstractions of reality.
Our search for knowledge can thus be conceived as an attempt to understand
the mind of the universe. Stephen Hawking famously ended his book A Brief
History of Time with the idea that we might someday construct a theory of
everything and thereby “know the mind of God.” 7 Since then he has realized
that our ability to understand is inherently limited, and we may not be able to
reach this goal.8
Nevertheless, what is most amazing about the world we live in is that we can
attempt to explain it: “the eternal mystery of the world is its
comprehensibility.”9 The book’s title comes from the idea that we are
creatures that have evolved within a universe which we are driven to
understand. Interpreting the universe requires as much creativity as its original
production:
6

See pp. 38-46 (Abraham ), pp. 91-110 (Galileo), pp. 240-244 (manifestations), pp.
304-309 (golden rule), and pp. 449-453 (conference of the birds).
7
Hawking, S. W. (1988, updated 1998). A brief history of time: From the big bang to
black holes. New York: Bantam Books. (p. 191)
8

Hawking, S. W. (2002). Gödel and the end of physics. Text of lecture available at
http://www.hawking.org.uk/godel-and-the-end-of-physics.html. See pp. 254-255 for
further discussion of Gödel.
9

Einstein, A. (translation by Piccard, J., 1936). Physics and reality. Journal of the
Franklin Institute, 22, 348–382. Original German version is pp. 313–347: Das ewig
Unbegreifliche an der Welt ist ihre Begreiflichkeit
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In man creature and creator are united: in man there is material,
fragment, excess, clay, dirt, nonsense, chaos; but in man there is also
creator, form giver, hammer, hardness, spectator divinity, and seventh
day10
This book proposes that religion is a special form of art, that scripture is a
special form of poetry, and that science is an endeavor that requires the same
imaginative processes as art. We must create through both religion and science
an understanding of the universe that created us.
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Nietzsche, F. W. (1886, translated by Kaufmann, W. A., 1967 republished 2000).
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CHAPTER I: WHERE DO WE COME FROM?
1. In the Beginning
(i) Origin of the Universe
Let us begin at the beginning. According to modern scientific cosmology, our
universe began 13.8 billion years (Ga) ago.1 At that time a “singularity,” a
point of tremendous density and extremely high temperature exploded. We
look back to this beginning in wonder. In the words of Georges Lemaître,
The evolution of the universe may be compared to a display of fireworks
that has just finished. A few red embers, ashes and smoke. Standing on
an optimally cooling cinder, we see the gentle fading of the suns, and try
to recall the vanished brilliance of creation.2
This view of how it all began derives from Albert Einstein’s theory of general
relativity, Edwin Hubble’s measurements of how the galaxies are moving, and
Lemaître’s mathematics. Fred Hoyle called it the “Big Bang.”3 Our world has
not existed forever: the universe began from nothing many billions of years
ago. Indeed, the term “began” may not be appropriate, since then there was no
time. The singularity was a “now without a yesterday.” 4
Another possibility is that the universe existed in some form before the
singularity. Perhaps an earlier universe contracted until its density reached
some limit (“big crunch”), causing it to explode. 5 If this is true then the big
bang was not the beginning of time, but simply the beginning of time as we
might know it.
Hubble measured the spectra of the light coming from distant galaxies to
estimate their velocity relative to earth. The spectral lines caused by absorption
of light by the atoms in the stars were shifted toward the lower frequencies, a
1

Planck Collaboration (2013). Planck 2013 results. I. Overview of products and
scientific results. Astronomy & Astrophysics (arXiv:1303.5062)
2

Lemaître, G. (1946). L'hypothèse de l'atome primitive. Essai de cosmogonie.
Neuchatel: Editions du Griffon (p. 90, my translation).
3

This was to distinguish it from his own “steady state” theory of the universe. BBC
Radio broadcast on March 28, 1949.
4
5

Lemaître, G. (1946). p. 146 le présent qui n’avait pas d’hier

Veneziano, G. (2004). The myth of the beginning of time. Scientific American,
290(5), 54–65.
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phenomenon called the “red shift.” This is analogous to the Doppler shift of a
departing sound source: the perceived decrease in frequency as the source
moves away from the perceiver. Hubble’s findings meant that the galaxies are
moving away from us. Furthermore, the further away the galaxies are, the
more rapidly they are moving.6 This recession of the galaxies is most easily
explained by an expanding universe. Yet such an idea was not easy to fit with
Einstein’s theory of relativity.
Lemaître was a Belgian priest. His initial paper demonstrating the
mathematical possibility of an expanding universe was published in French in
1927 and promptly forgotten. Only when Hubble’s results became more
widely accepted, was his paper resurrected and translated into English. In a
brief note in Nature, Lemaître then described the essential ideas of his theory
of the initial quantum:
If the world has begun with a single quantum, the notions of space and
time would altogether fail to have any meaning at the beginning; they
would only begin to have sensible meaning when the original quantum
had been divided into a sufficient number of quanta 7
Lemaître conceived the singularity at the beginning of the universe as a huge
“primeval atom” that underwent radioactive decay. This idea is no longer held:
current cosmological physics proposes that the initial state of the universe was
a mysterious quark-gluon plasma.8 Within the first few seconds, this plasma
coalesced into electrons, protons and neutrons. These then fused to form the
light elements that constitute the stars.
Lemaître’s explanation for the recession of the galaxies has been clearly
supported by more recent findings.9 The atomic composition of the universe
fits with the idea of an initial fusion of hydrogen nuclei into other light
elements such as deuterium, helium and lithium. The cosmic microwave
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Figure I.1 Timeline of the Universe (Wilkinson Microwave Anisotropy Probe).
Time is plotted vertically using a nonlinear scale that accentuates the early
period following the singularity. Ga represents a billion (or thousand million)
years and Ma a million years. The size of the universe is plotted horizontally.
Adapted from http://map.gsfc.nasa.gov/media/060915/index.html

background radiation (the “afterglow” of creation) fits with the expected
outcome of this nucleo-synthesis.
Atoms with larger nuclei, those necessary for planets and for life, come from
the gravitational collapse of stars. Some of these collapsing stares can explode
as “supernovae,” scattering lumps of fused nuclei (containing elements such as
iron, oxygen, silicon, carbon, and nitrogen) into space. These scattered
materials then form new stars and planets. Figure I.1 illustrates the timeline of
the universe according to modern cosmology.
Our own particular solar system began about 4.5 billion years ago. The sun
and the planets began as foci of gravitational attraction in a cloud of
interstellar dust and gas. The lighter elements in the cloud could have
originated early after the origin of the universe, but the heavier elements
would have come from the gravitational collapse and explosion of earlier stars.

10
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The coalescence of these elements may have been triggered by shock waves
from a nearby supernova. 10 We are indeed descended from the death and the
dust of stars.
Lemaître’s ideas about an expanding universe may have been initially ignored
because of his affiliation with the Roman Catholic Church. How could a priest
talk of science in any objective way? That the universe was divinely created
out of nothing (ex nihilo) rather than eternally present is an essential part of
Christian dogma. The opening verses of the Bible are:
In the beginning God created the heaven and the earth.
And the earth was without form, and void; and darkness was upon the
face of the deep. And the Spirit of God moved upon the face of the
waters.
And God said, Let there be light: and there was light. 11
Was Lemaître’s theory an attempt to reconcile modern physics with his
religious faith? During his religious training, Lemaître had written about the
physical implications of the initial verses of Genesis, concluding that the
absence of light at the beginning meant that the creation occurred from nothing
(ex nihilo). Because of the physics of black body radiation, any something
must radiate light. Therefore, the darkness that preceded the command “Let
there be light!” contained absolutely nothing. 12
Although this early exegesis of Genesis may have triggered his later scientific
work, Lemaître came to consider science as independent of belief. He opposed
the attempts of Pius XII in 1951 to use his theory to support church dogma. 13
Lemaître thought that science must be determined by the way the world is,
rather than by the way we believe it should be. As for faith, God has no need
of scientific justification. Lemaître found that his science increased rather than
decreased his faith in a God “who gave us the intelligence to know Him and to
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observe the reflection of His glory in a universe that He so marvelously
adapted to the understanding with which He endowed us.”14
In his brief description of the primeval atom, Lemaître makes an intriguing
reference to ideas of free will and predestination, to which we shall return later
in this book:
Clearly the initial quantum could not conceal in itself the whole course of
evolution; but, according to the principle of indeterminacy, that is not
necessary. Our world is now understood to be a world wherein something
really happens; the whole story of the world need not have been written
down in the first quantum like a song on the disc of a phonograph. The
whole matter of the world must have been present at the beginning but
the story it has to tell may be written step by step.15

(ii) So Many Years Ago
The ages of the earth, its inhabitants and their artifacts can be measured using
the decay of radioactive isotopes.16 Isotopes of a given chemical element have
the same number of protons in their nucleus but differ in the number of
neutrons. Some isotopes are unstable and decay. For example, the isotope of
carbon with 6 protons and 8 neutrons (carbon-14) instead of the normal 6
protons and 6 neutrons (carbon-12) decays by emitting an electron (thereby
changing one of its neutrons to a proton) to become nitrogen-14 with 7 protons
and 7 neutrons. Carbon-14 is continually formed in the earth’s atmosphere by
cosmic radiation: nitrogen-14 absorbs a neutron, emits a proton and becomes
carbon-14. These processes are illustrated in Figure I.2.
Carbon is taken up into plants from the atmosphere’s carbon dioxide during
photosynthesis. This plant carbon then becomes part of the animals that feed
on the plants (or on other animals that feed on plants). In living organisms,
carbon is continually ingested and the ratio of carbon-14 to carbon-12 is
therefore the same as the ratio in the atmosphere. When a living organism dies,
however, no more carbon is taken in from the atmosphere. In nonliving
material, the carbon-14 decays and the ratio of carbon-14 to carbon-12
decreases.
14
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Figure I.2. The Formation and Decay of Carbon-14. In the nuclei the black
circles represent protons and the white circles represent neutrons.

Radioactive isotopes decay at a constant rate that is measured by the half-life,
the time required for half of the original number of atoms to change. The half
life of carbon-14 is 5,730 years. This means that after 5,730 years one half of
the carbon-14 atoms will have changed to nitrogen-14. After 11,460 years, one
half of the remaining carbon-14 atoms will have changed, leaving only one
quarter of the original number of carbon-14 atoms.
In order to date something using carbon-14 (“radiocarbon dating”) we measure
the amount of carbon-14 and carbon-12 in a sample. We can then calculate the
sample’s age using relatively simple mathematics, provided we assume that
the ratio of carbon-14 to carbon-12 in the atmosphere at the time that the plant
or animal died is the same as it is now. Skeletal remains of Homo sapiens in
Europe have shown radiocarbon ages of several tens of thousands of years.
Radiocarbon dating is not applicable to ages of greater than about 50,000 years
because the amounts of the remaining carbon-14 become too small to measure
accurately. For earlier dates, radioactive isotopes with longer half-lives are
used.
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Our earliest human ancestors have been dated using the decay of potassium-40
to the inert gas argon. This gas typically diffuses away but it is trapped in
rocks that solidify from lava. The amount of argon relative to potassium-40
thus gives the age of a volcanic rock. Some of the earliest human beings lived
in volcanically active places. The skeletal samples of early hominids found in
the Olduvai Gorge in Africa have been dated by assessing the age of the
volcanic rocks at the same excavation-level. These measurements give ages of
about 1.8 million years. The age of Homo sapiens as distinct from other early
hominid species is not clear, perhaps several hundred thousand years. 17
Measuring the age of the world uses radioactive isotopes with extremely slow
rates of decay. Uranium-238 decays to lead-206 with a half life of 4.5 billion
years, and uranium-235 decays to lead-207 with a half life of 704 million
years. As a radioactive isotope decays, its concentration decreases and the
concentration of its stable daughter isotope increases. The relative amounts of
the parent and daughter isotopes in a sample can then determine how long the
process of decay has been going on. The age can be confirmed by comparing
the results of several radioactive isotopes (with different half-lives) in a single
rock sample. Measurements using these techniques estimate the age of the
oldest rocks on the earth at more than 4 billion years.
Almost all meteorites come to earth as a result of collisions in the asteroid belt
knocking pieces out of their solar orbit. Meteorites show ages of 4.5 billion
years. If the asteroid belt contains planetary material that did not coalesce into
planets, we can conclude that meteorites and planets formed at about the same
time.
The age of the earth is thus about 4.5 billion years. The timeline of the world is
illustrated in Figure I.3 using a logarithmic time scale that collapses more
distant times into a shorter space than more recent times. 18
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Figure I.3. The Timeline of the World According to Geologic and
Archeologic Evidence. The time is measured in years before the present.
Pangaea was the single landmass that broke apart to form the different
continents. Göbleki Tepe is a site in South Eastern Turkey.

(iii) Scriptural Views of Creation
These dates do not fit with the story told in the Judeo-Christian scriptures. A
literal interpretation of the first verses of Genesis would indicate that the
universe was created by God over a period of six days.
As well as being very rapid, the creation described in Genesis is very recent.
Different scholars have summed the generations listed in the Bible from the
beginning of the begats to the present. 19 However, they have obtained
significantly different results: Bishop Ussher dated the creation to 4004 BCE;
Jewish tradition set the beginning at 3760 BCE, and the Eastern Orthodox
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Figure I.4. The Timeline of the World According to a Literal Interpretation
of the Bible. The chart also includes the major dates in the history of
Christianity after the birth of Christ. The time is measured in years relative to
the birth of Christ.

churches defined the date as 5509 BCE. The timeline of the world according to
Protestant Biblical interpretations is illustrated in Figure I.4.
This timeline is strikingly different from that proposed by modern science. The
time scale of Figure I.4 is linear rather than logarithmic, and the beginning of
its time is almost where the timeline in the preceding figure ends. Indeed the
two time lines could be melded together if we were to consider biblical time as
beginning a little while before the creation of the written word. This would
have allowed us several hundred years to preserve for posterity some oral
narratives of what we thought might have happened in the past.
Nevertheless, many people believe that the world began and human beings
were created at a date near 4000 BCE. A Gallup poll in 2012 found that 46%
of respondents in the United States believed that “God created human beings
pretty much in their present form at one time within the last 10,000 years or
so.”20
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Protestantism was founded on the idea that God’s truth was defined in the
scriptures and was there available to anyone without need of interpretation by
clergy. Sola scriptura (by scripture alone) was one of the five pillars of the
Reformation.21 In the Middle Ages, the Catholic Church had developed
doctrines without clear basis in the Bible. Prominent among these were the
concept of purgatory, where souls would be purified of sin before entering
heaven. Martin Luther took issue with the church’s selling of “indulgences” to
release the soul from time in purgatory. 22 If the pope could indeed redeem
souls from purgatory, why did he not do so from compassion rather than for
money?
The Protestant churches are founded on the right of each person to read and
interpret the scriptures without the mediation of the Church. To many, this
means a literal interpretation of all that is written in the Bible. It need not be
so. The Bible itself counsels for a more adaptive approach: “one day is with
the Lord as a thousand years, and a thousand years as one day." 23
Why young-earth creationism is believed by so many people is difficult to
fathom. Modern science is completely at odds with a universe that has only
existed for a few thousand years. Such total incompatibility with the physical
evidence would require a creator that leads us to believe what is not true. Or
the deceptive actions of an evil power such as Satan, who could have
promoted
a non-theistic cosmology, one which could explain the origin and
meaning of the universe and man without acknowledging the true God of
creation. Denial of God's power and sovereignty in creation is of course
foundational in the rejection of His authority in every other sphere.24
Those who believe that the world was created about 6000 years ago have
endeavored to disprove the ages that science claims for the earth and for the
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universe.25 Some have produced isotope measurements showing much earlier
ages for the earth. Such unusual measurements are usually caused by sample
contamination. Even a tiny amount of new material in the sample can hugely
distort the measurement. The methods must therefore be carefully scrutinized.
Yet the published work has not been reviewed by other scientists. The excuse
is that such referees are blindly biased against the truth.
One source of error in the radiocarbon dating method is that the relative
amounts of carbon-14 and carbon-12 in the atmosphere can vary with such
things as the amount of cosmic radiation and the earth’s magnetic fields.
However, these sources of variability are small and can themselves be
estimated. Compensated measurements still show that human beings existed in
Europe 50,000 years ago.26
The older ages, those of the oldest rocks, are much more difficult to argue
against.27 Even contaminated samples still show ages of several million years.
The only recourse of the young earth creationists is then to claim that the rate
of decay of an isotope is not constant, and that all rates were inordinately high
during the week of creation and then again during the flood.
Recently, scientists have actually found variations in the rate of decay of
radioactive isotopes. These tiny changes are likely related to the nuclei being
bombarded by solar neutrinos. 28 These variations are infinitesimal compared to
those required to distort the age of the earth by billions of years. Even if we
were to accept the possibility of huge changes in the decay rate, we would
have to explain the concomitant huge changes in energy release. If the same
amount of energy released by normal radioactive decay over billions of years
25
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were to be released in only a few years, the earth would have exploded long
ago. The only reason for the claimed rapid rates of decay is to preserve the
literal interpretation of the Bible:
It is better to use the infallible Word of God for our scientific
assumptions than to change His Word in order to compromise with
“science” that is based upon man’s fallible assumptions. True science
will always support God’s Word.29
Such arguments misinterpret science. Science is not based upon assumptions
but determined from observations. Assumptions are used in order to interpret
the observations and to make predictions. A prediction that is not confirmed
requires a change in either the theory or its assumptions. The essence of true
science is the falsifiable statement. The apologists for young-earth creation do
not do science. They interpret data to fit the scriptures. They seldom submit
their ideas to experimental refutation. When they perform experiments, they
do not allow their methods to be reviewed by others to ensure the accuracy of
the results. They propose few hypotheses for testing. What predictions they
have made – about the end of the world, for example – have not come true.
Why so many people believe that the human beings who wrote the scriptures
were less fallible than current scientists is not easy to understand.
Nevertheless, the age of the world is not obvious. Creationists often raise the
question, “Were you there?” as a means of casting doubt on any claims that
are not visibly true. Their question echoes God’s rejoinder from the whirlwind
when Job questioned the justice of his suffering:
Where wast thou when I laid the foundations of the earth? declare, if
thou hast understanding.
Who hath laid the measures thereof, if thou knowest? or who hath
stretched the line upon it?
Whereupon are the foundations thereof fastened? or who laid the corner
stone thereof;
When the morning stars sang together, and all the sons of God shouted
for joy?30
Yet to dispute all that we have not directly seen would be to deny most of
human knowledge.

29

Riddle, M. (2006). Does radiometric dating prove the earth is old? In Ham, K. (Ed.)
The New Answers Book. (pp 113-124).Green Forest, AR: Master Books.
30

Job 38:4-7

Whence?

19

The age of the earth may not matter that much for what happens in the
everyday. It does not directly affect the way we drive our cars or buy our food.
Furthermore, the scripture’s offer of salvation might more than balance the
discrepancies that come about from believing in a six-thousand-year-old earth.
If the Bible is not literally true about creation, might it also not be true about
the offer of eternity?
However, why is one book of scripture true and another false? Why is one
interpretation of a given scripture correct and another ill-conceived? Scientists
at least admit that they can be fallible, and continually attempt to make their
theories more coherent and less susceptible to error.
The only statement within the Bible that scripture might be the truth revealed
by God is one verse in a minor epistle probably written by someone pretending
to be the apostle Paul: “All scripture is given by inspiration of God, and is
profitable for doctrine, for reproof, for correction, for instruction in
righteousness.”31 This makes no claim that the scripture should be interpreted
literally. Rather, it sensibly states that the scripture can teach us how to think
and how to act.
Beliefs are shared by a community, and are more often statements of solidarity
with that community than evaluations of reality. Even scientists have to trust
the findings of their fellows. Indeed, part of the reason for becoming a scientist
is to share in the community of science. The religious belief in divine creation
is part of a moral system that describes how we should behave. Creation is but
the beginning of a longer story that includes the hope of salvation, something
not mentioned in physics. And the hope that we can survive death, something
that science doubts.
Perhaps it is simpler to consult a single book that contains all we need to know
than to figure it all out for ourselves. However, if we were to collect all the
other books written to explain the meaning of that one book, we would have a
library that no one could ever fully read.
Physics may not yet have it right. Even the most enthusiastic of astrophysicists
realizes that we actually know very little about the universe we live in. 32
Normal matter, that about which we have some understanding, accounts for
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only 5% of the universe. We have no knowledge about the rest: the 75% that is
dark energy and the 20% that is dark matter. These are called “dark” because
they have not been observed.
Science has been wrong before. Theories have changed to fit the new data.
Science continually checks on how well its predictions fit the world. It is
probably better to believe those who recognize that they do not know
everything, than to follow prophets who claim to know it all.
Scriptures need not be interpreted literally. Scriptures deal with the mystery
behind reality. Origen, the 3nd-century theologian who composed some of the
earliest Christian commentaries on the Bible, wrote about the metaphorical
rather than literal meaning of the initial chapters of Genesis:
And if God is also said to walk in the garden in the evening, and Adam to
hide himself under the tree, I do not suppose that any one will doubt that
these passages by means of seeming history, though the incidents never
occurred, figuratively reveal certain mysteries.33
In a later commentary on Genesis, Saint Augustine of Hippo pointed out that
we should not interpret scripture in ways that contradict what we have learned
from reason and experience. This only makes the scriptures look like nonsense
and the believers look like fools.34 As Diarmid MacCulloch comments, “the
Bible can be taken seriously rather than literally.” 35 The scriptures tell stories
about the meaning of things. Interaction with these writings may lead not to
knowledge but to understanding. We may test our theories about the origins of
the universe with measurements of the cosmic microwave background
radiation. Yet Genesis can teach us that creation was ordered, that humanity
was special, and that all that was created was good.
33
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(iv) Being and Non-Being
But what about God? Current cosmology postulates that the universe began as
a singularity. A singularity is something totally different from its surroundings,
a point in a function that can be neither differentiated nor quantified. The
singularity at the origin of the universe resists understanding. Most
importantly, there was no time. Without time, causality cannot occur, at least
not in any sense that we might understand. We cannot tell whether the
singularity was spontaneous or divinely initiated.
And science certainly cannot say why the world began. Martin Heidegger
posed the fundamental question: “Why are there beings at all instead of
nothing?”36 Though this became a focal issue for the existentialist movement
in the 20th century, the idea goes back at least as far as the early Greek
philosopher Parmenides (5th century BCE), who was concerned about the
difference between “it is or it is not” (estin e ouk estin).37 To be or not to be,
that is the question.
Being is an immensely ambiguous concept.38 Non-existent beings, such as the
unicorn, have clearly defined properties (equine and single-horned), and yet
they do not exist. To exist is to have some spatiotemporal locus in the real
world. To be is to occur as an object of thought, whether this derives from
perception, memory or imagination.
Among the earliest human texts are the hymns of the Vedas, which date back
to before 1000 BCE. The Sanskrit term Veda derives from the Indo-European
root wid or weid which has to do with seeing or knowing. Greek “eidos”
(idea), German “wissen” (know) and English “vision,” “wisdom” and “idea”
all stem from this root.
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The Nasadiya Sukta (Creation Hymn) of the RgVeda deals with the origin of
the universe in a way that is strangely modern. Vedic texts are difficult to
translate since they consider abstract concepts in a poetic manner using a
language that is no longer spoken.39 The first line of the creation hymn is a
marvel of poetic paradox:
nasad asit no sad asit tadanim
(literally: not non-being was nor being was then)
At that time was neither being nor non-being.
The first five words are either negatives or variants of the verb to be (sad
being, asit was). Affirmation and denial are completely interwoven in this
incantation. It is and it is not are not yet differentiated. The hymn is “playing
with words to say what can’t be said.”40
The ideas in this first line are similar to those expressed by Parmenides. The
concepts of the Indo-European writers who composed the Vedas had possibly
diffused through the Persian Empire to the regions of Ionia in what is now
Western Turkey, and thence to Greece.
Another verse from the creation hymn describes the beginning of thought
through the workings of desire:
In the beginning desire developed the thought
That existed in the primal seed
And poets searched their hearts to find
The link between being and non-being
Later, the hymn describes how the origin of creation is unknowable, There is
mystery at the heart of the universe:
Who really knows or can proclaim
How the universe began?
The gods came after the creation.
Who then can tell us?
39
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The hymn then comes to its final verse. Its ending is as paradoxical as the
beginning of the first verse: the Supreme One knows or perhaps even He does
not know (so anga veda yadi va na veda).
The other hymns of the RgVeda are less tractable to the modern mind. They
deal with complex creation stories, and the idea that man must sacrifice to the
gods. Central to the Vedas is Agni, the two-headed God of fire, the fire-bird,
the acceptor of sacrifices, the illuminator of truth, and the purveyor of
knowledge.
Intrinsic to the celebration of the sacrifice was the soma, a liquid that the
priests derived from an unknown yellow plant. Like the ambrosia of the
Greeks and the haoma of the Zoroastrians, this juice granted immortality.
Many religions have ideas of sacrifice and soma at their core. Christianity has
the blood of Christ shed to save us from sin, and present in the wine of the
Eucharist as a token of salvation.
Translating the Vedas is extremely difficult. Early Western translators may
have been culturally biased, conceiving these rituals as more similar to those
of the Hebrew and Greek civilizations than they actually were. Some modern
Hindu interpretations of the Rgveda consider the text to be abstract and
symbolic.41 Agni might represent spiritual energy or mystic fire; soma might
represent thought or insight. The true meaning of the Vedic sacrifice could
then be the renunciation of worldliness and the acceptance of divine truth.

(v) Perfect Place
The scriptures of the monotheistic religions point to the universe as proof of
the greatness of its creator. The world operates for the benefit of humanity
through the mercy of God. The Qur’an provides a poetic example:
Behold! in the creation
of the heavens and the earth;
in the alternation
of the night and the day;
in the sailing of the ships
through the ocean
for the profit of mankind;
41
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in the rain which God
sends down from the skies,
and the life which He gives therewith
to an earth that is dead;
in the beasts of all kinds
that He scatters through the earth;
in the change of the winds,
and the clouds which they
trail like their slaves
between the sky and the earth;
here indeed are signs
for a people that are wise.42

This is the basic idea behind the arguments of William Paley in his 1802 book
Natural Theology. The world is so complex and beautiful, so perfectly put
together, that it could not have occurred just by chance but must have been
created by God. If we find a watch on the ground we quickly conclude that it
is different from a stone:
when we come to inspect the watch, we perceive (what we could not
discover in the stone) that its several parts are framed and put together for
a purpose, e. g. that they are so formed and adjusted as to produce
motion, and that motion so regulated as to point out the hour of the day;
that, if the different parts had been differently shaped from what they are,
of a different size from what they are, or placed after any other manner,
or in any other order, than that in which they are placed, either no motion
at all would have been carried on in the machine, or none which would
have answered the use that is now served by it. … the inference, we
think, is inevitable, that the watch must have had a maker: that there must
have existed, at some time, and at some place or other, an artificer or
artificers who formed it for the purpose which we find it actually to
answer; who comprehended its construction, and designed its use. 43
How much more so must the beautiful and complex organ of the eye have
been made by a supremely intelligent Creator. The opposing point of view,
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voiced initially by Charles Darwin and more recently championed by Richard
Dawkins, is that the processes of genetic variation and natural selection do
indeed lead to complex and purposeful organs. Not pure chance but chance
constrained by survival. Evolution is the “blind watchmaker.” 44
As well as being immensely complex and beautiful, the universe seems to
have been created as a home for man. The physical laws appear to have been
set up so that galaxies, stars and planets would evolve, and so that some
planets would become able to foster life. Ultimately, the universe would lead
to the development of organisms who could perceive the way it works. This
idea is considered by various names, such as the “anthropic principle” or the
“fine-tuned universe.”45
The nature of the universe we live in is indeed determined by its “physical
constants,” dimensionless numbers that determine how the laws of physics
operate. They are “provided by Nature, cannot be calculated” and “not in any
way related to other numbers.”46 These fundamental constants cannot be
explained by other laws of physics. The constants appear somehow adjusted so
that after the Big Bang the universe neither flew apart nor collapsed. Most
physicists recognize such constants, though they do not completely agree on
which or on how many. Most importantly, there is no consensus about whether
or not the constants might yet be explained (if we develop a theory of
everything).
Theists point to the selection of the physical constants as proof that God
designed the universe as a home for humanity. Atheists propose that we live in
just one of many possible universes:
[M]odern cosmology indicates that multiple universes may exist with
different constants and laws of physics. In that case, it is no more
surprising that we live in a universe suited for us than it is that we live on
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the planet suited for us—Earth rather than Mars or Venus. The universe
is not fine-tuned to life; life is fine-tuned to the universe.47

If we admit the possibility of multiple universes, universes might evolve like
biological organisms.48 Perhaps, only those that can survive will be able to
reproduce. Here, thoughts turn to speculations: to “biocosms,” “fecund
universes” and “cosmological Darwinism.”
And in reality the world is not that finely tuned. Voltaire famously lampooned
the idea of the “best of all possible worlds” in Candide.49 The world is as
hostile as it is comfortable. Human survival is neither easy nor certain.
Suffering is widespread and difficult to reconcile with a benevolent and
omnipotent God. We shall return to this later. 50

(vi) Alphabets of Creation
In the same way that the physical elements of our universe were created in
their proper order, the scriptures set forth the story of the divine creation in a
sequence of letters and words. The Hebrew midrashim (interpretations of
scripture) are often expressed by means of fables or stories. One midrash
explains why the first letter in the book of Genesis is the second letter of the
Hebrew alphabet (bet) in the word bereishis (in the beginning). Why did the
story of creation begin in this way? The first letter (alef) felt slighted, until
God explained that it was reserved for that which was more important than
creation.51 All three parts of the name of God ehyeh-asher-ehyeh (I am that I
am) begin with alef.52 Furthermore, the Ten Commandments also begin with
alef: anochi (I am the Lord thy God).53 God is more important than his
creation and what we should do is more important than what is.
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Alphabet games have also played a role in scientific cosmology. Ralph Alpher,
a graduate student working with George Gamow, proposed that the abundance
of the lighter elements (hydrogen, helium, lithium) in the universe could be
explained by the rapid expansion of the universe and the cooling of primordial
matter. Gamow added his colleague Hans Bethe to the list of authors so that
their 1948 paper on the beginning of the universe would pun on the beginning
of the Greek alphabet: alpha, beta, gamma.54
Some truth may be found in these alphabetical ideas. Any understanding of the
world requires that it be formulated in a language. A basic feature of language
is an alphabet. The myths of creation talk about a God who created by
speaking. We understand the world by interpreting what he spoke, and by
writing down this interpretation for others.
The word “light” in English can mean the opposite of “dark,” the opposite of
“heavy,” and the opposite of “serious.” Lightness in all its meanings can attend
both the religious and the scientific views of creation.

(vii) Word without End
From alphabets we can move to words. The prologue to the Gospel of John
outlines the essence of the new Christian religion:
In the beginning was the Word, and the Word was with God, and the
Word was God.
The same was in the beginning with God.
All things were made by him; and without him was not any thing made
that was made.
In him was life; and the life was the light of men.
And the light shineth in darkness; and the darkness comprehended it
not.55
This is completely different from the three other gospels in the New
Testament. John does not mention genealogy, prophecy or authority. He
begins immediately with the ultimate meaning of his story: its place in God’s
plan for the universe.56
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The key term is the Greek logos meaning “word.” However, logos came to
refer to many things beyond this original meaning: speech, discourse, thought,
reason, logic, wisdom, law. Indeed, it has almost as many meanings as the
divinity has manifestations. Starting with Heraclitus, Greek philosophers came
to use the word to denote the organizing principle of the universe. John the
evangelist places his gospel within this philosophical context.
Yet John’s context is Judaic as well as Greek. The prologue to his gospel
clearly hearkens back to the first verses of Genesis. All things were made by
God, much of the making was related to speaking, and light was the first
command.
By tradition, John was the disciple that Jesus loved, the one who reclined on
his bosom at the last supper, the only disciple to attend the crucifixion, the
person to whom the dying Jesus entrusted the care of his mother.57 The writer
of the gospel claimed to be the “beloved disciple,” but no other gospel
mentions these events or this special relationship. Though it was once believed
that Revelations was written by the evangelist John when he retired to Patmos
in his old age, most scholars now believe that the gospel and the apocalypse
have different authors. Artistic depictions of John the Evangelist typically
show a young man, slight of stature and gentle in demeanor, beardless and
with a full head of curly hair.
After the crucifixion and resurrection, John took care of Mary until her
assumption into heaven, led the Church in Jerusalem until its persecution by
Herod Agrippa, and then lived out his life in the Greek city of Ephesus in
Western Turkey. John was thus well placed to meld the logic and philosophy
of Greece to the law and the prophets of Israel.
Greek and Judaic scholarship had already come together between the third and
first centuries BCE in Alexandria in the composition of the Septuagint, a
collection of Greek translations for books in the Hebrew Bible. Its name
comes from the Latin for 70, the legend being that 70 different scholars
worked separately to translate the Bible and all miraculously arrived at an
identical translation.
Rendel Harris identified many sections of the Wisdom books in the Septuagint
that are closely related to John’s prologue. 58 In the book of Proverbs, Wisdom
is described in very similar terms to the logos of John:
57
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The Lord possessed me in the beginning of his way, before his works of
old.
I was set up from everlasting, from the beginning, or ever the earth
was.59
In the Wisdom of Solomon, the female Wisdom is considered as the light
shining in the darkness:
For she is a reflection of eternal light and a spotless mirror of the
activity of God and an image of his goodness.
Although she is one, she can do all things and while remaining in herself
she renews all things and in every generation she passes into holy
souls and makes them friends of God and prophets.60
Wisdom is not the same as logos. The word for wisdom in Hebrew is chokmah
and in Greek sophia. Nevertheless, since the logos of John’s gospel is
something that humanity can aspire to, wisdom can be considered part of
logos. C. H. Dodd described wisdom as the “thought of God projected in
creation and remaining as an immanent power within the world and in man” 61
Dodd also proposed that the Hellenistic Jewish philosopher Philo of
Alexandria (20 BCE-50 CE) was another important influence on the Gospel of
John. In his commentary On the Creation, Philo interpreted the Judaic story of
creation using Plato’s philosophy of “ideas” (eidos):
If you would wish to use a formulation that has been stripped down to
essentials, you might say that the intelligible cosmos is nothing else than
the Logos of God as he is actually engaged in making the cosmos. For
the intelligible city too is nothing else than the reasoning of the architect
as he is actually engaged in the planning of the foundation of the city.62
Philo’s importance to the beginnings of Christianity was this fusing of Greek
thought to Hebrew scripture. Rational philosophy is used to interpret
59
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mythological narratives and to explain the morality that lies behind them.
God’s nature is to be: I am that I am. By this being, the universe exists. By this
being, there is purpose. Philo’s logos
is not simply the uttered word or command of God; it is the meaning,
plan or purpose of the universe, conceived as transcendent as well as
immanent, as the thought of God, formed within the eternal Mind and
projected into objectivity. 63
Being is not a passive state. The logos acts to make itself intelligible; it infuses
the universe with meaning. These ideas are examined by Goethe through the
character of Faust, who presents an exegesis on the meaning of logos:
It says: “In the beginning was the Word.”
Already I am stopped. It seems absurd.
The Word does not deserve the highest prize,
I must translate it otherwise
If I am well inspired and not blind.
It says: In the beginning was the Mind.
Ponder that first line, wait and see,
Lest you should write too hastily.
Is mind the all-creating source?
It ought to say: In the beginning there was Force.
Yet something warns me as I grasp the pen,
That my translation must be changed again.
The spirit helps me. Now it is exact.
I write: In the beginning was the Act64.
John’s Gospel combined the logos of Greek philosophy to the Hebrew
accounts of creation and the prophecy of a Messiah, claiming that logos was
incarnated in the person of Jesus Christ: “And the Word was made flesh, and
dwelt among us, (and we beheld his glory, the glory as of the only begotten of
the Father,) full of grace and truth.” 65 The Gospel thus proposed a new
understanding of logos. Included within the plan of the universe is a mode of
salvation.
The religions of the East propose that the universe follows a principle of
justice. The concepts of dharma in Hinduism and Buddhism and the Tao of
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Confucianism and Taoism are similar to the logos in many ways. A major
difference, however, is that they are not related to language but are ineffable.
Furthermore, they are understood through meditation and right behavior,
rather than through Greek reason or Christian faith.
Words are among the most essential characteristics of humanity. Words are the
way we understand the world, and the means whereby we communicate our
knowledge to our fellows:
I think we are always searching for something hidden or merely potential
or hypothetical, following its traces whenever they appear on the
surface…. The word connects the visible trace with the invisible thing,
the absent thing, the thing which is desired or feared, like a frail
emergency bridge flung over an abyss. 66
With words we can explain things. Our explanations are not complete. Yet
they allow us to discern how things work and to predict what might happen.
Words change. Sometimes they become more precise. Sometime they acquire
more meanings. Yet the bridge over the abyss holds.

2. Creation of Man
(i) Multiple Beginnings
Myths about creation move quickly from the origin of the universe to the birth
of human beings. As many stories about the creation of man are told as we
have communities.67 Creation myths are not so much about how we were
created as about how we can create. They tell us more about who we are or
who we wish to be than about our true origins. They provide the foundations
for a particular culture. They describe our spirit.
Many myths of the Haida (people) of British Columbia involve the Raven,
who plays the role of trickster or transformer. 68 In the primordial darkness,
Raven stole the light from an old man who had hidden it away in a box, and
thereby freed the sun and the moon. On the beach, Raven opened a giant clam
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Figure I.5. The Spirit of Haida Gwaii, the Jade Canoe. Sculpture by Bill Reid,
1994. Photograph by Bill McLennan. Courtesy UBC Museum of Anthropology,
Vancouver, Canada. Sculpture is 20 ft long and 13 ft high. Present location is at
Vancouver International Airport. Another version is at the Canadian Embassy in
Washington.

to let out the first people. Bill Reid’s bronze sculpture The Spirit of the Haida
Gwaii (Figure I.5) shows Raven steering the canoe that then bore the Haida
and their mythical animals to their home in what was once known as the
Queen Charlotte Islands (after the wife of mad King George) but is now called
Haida Gwaii (islands of the people). In the words of the artist:
Here we are at last, a long way from Haida Gwaii, not too sure where we
are or where we’re going, still squabbling and vying for position in the
boat, but somehow managing to appear to be heading in some direction;
at least the paddles are together, and the man in the middle seems to have
some vision of what is to come.69
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In the center of the canoe is the spirit of the people. From front to back along
the starboard side of the canoe are Bear, Frog, Eagle, Wolf, Human and
Raven. Bear resolutely faces backward and refuses to consider the future.
Wolf gnaws on the wing of Eagle, who attacks the paw of Bear. Despite these
antagonisms, the canoe makes headway, though its destination may change
from moment to moment as strikes the whim of Raven, who controls the tiller.
The story of the Raven and the Haida people is but one of a myriad different
creation myths. Each portrays the character and aspirations of one of the many
different groups of people that make up our world. Many creation myths
involve trickery or deceit: the stealing of the hidden light, the eating of the
forbidden apple. We do what is necessary to survive.
Most of these stories have been transmitted orally from generation to
generation, and only recently written down. Some of those that were written
down many years ago have become venerated as Holy Scriptures. Why these
stories were considered divinely revealed and not just humanly imagined
perhaps depended on the charisma of the storytellers, and the power that
comes from promises of heaven.

(ii) Versions of Eden
The first two chapters of the book of Genesis describe the creation of the
world. Two different stories of man’s creation are told. In the first, Adam and
Eve were created together: “So God created man in his own image, in the
image of God created he him; male and female created he them.” 70 The second
version is far more striking in its detail. “And the Lord God formed man of the
dust of the ground, and breathed into his nostrils the breath of life; and man
became a living soul.”71
The vivid imagery of the second version is complemented by witty wordplay:
adam means man and adamah means dust. Scholars suggest that the second
creation story was written by a different author from the first, by one they call
J because she or he tended to call God Jehovah.72 In J’s version of creation,
man is made before rather than after the other animals, and man is made
before woman. Since Adam felt lonely, Eve was created from one of Adam’s
ribs.
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Adam was placed in a garden in Eden that contained the tree of life and the
tree of knowledge of good and evil. God commanded:
Of every tree of the garden thou mayest freely eat:
But of the tree of the knowledge of good and evil, thou shalt not eat of
it: for in the day that thou eatest thereof thou shalt surely die. 73
Why this prohibition? Is not knowledge good? Is not the knowledge of good
and evil essential to the moral life? Why should man and woman be punished
for trying to attain such knowledge? For punished they surely were. Eve was
tempted by the serpent, who claimed that God did not want them to eat the
fruit of the tree for fear they might become like god: “For God doth know that
in the day ye eat thereof, then your eyes shall be opened, and ye shall be as
gods, knowing good and evil.” 74
Once Adam and Eve ate the fruit, God was upset for the very reasons
described by the serpent: “Behold, the man is become as one of us, to know
good and evil: and now, lest he put forth his hand, and take also of the tree of
life, and eat, and live for ever …”75
Adam and Eve were therefore banished to the east of Eden, Adam to sweat
and work the land so that they might have bread to eat, Eve to bring forth
children in sorrow. Cherubim with flaming swords were stationed to prevent
any return to Eden, to make sure that man cannot eat of the tree of life. Man
became mortal. Adam’s name tells both his origin and his end: “for dust thou
art, and unto dust shalt thou return.” 76
The disobedience and the fall from grace are essential aspects of Judaism and
Christianity. However, the nature of the disobedience tends to be glossed over.
Why should we not wish for knowledge? Why, if we were made in the image
of God, should we not wish to be like God?
For the Gnostics, knowledge (gnosis) should be desirable and not forbidden.
To justify this, they re-wrote the stories of Genesis. On the Origin of the World
is a Gnostic tract that was written down around 300 CE, but likely concerned
myths (or counter-myths) that were current many years before. Although
condemned as heretical by the early Christian church, this tract and many
other writings (including other variants of Genesis and several gospels of the
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life and sayings of Jesus) were preserved in the Nag Hammadi Library and
finally rediscovered in 1945.77
According to the Gnostics, the Supreme Being was the female Pistis Sophia
(faith and wisdom). She desired to make a world, but entrusted its creation to a
demiurge called Yaldabaoth. “Demiurge” is from the Greek meaning “artisan
of the people.” Pistis Sophia had authority over light whereas Yaldabaoth was
given authority over matter. The world that was created by this cosmic
contractor was imperfect. However, although Adam was created by
Yaldabaoth, he contained within himself something of the light of Sophia.
The Gnostics then unfolded a story quite different from Genesis. Eve
awakened Adam from his soul-less stupor. The God in the Garden was not the
Supreme Being but the jealous and boastful Yaldabaoth. The serpent was the
Instructor rather than the Seducer. Banished from Eden, humanity forever
seeks to regain the light of Pistis Sophia.
The Hebrew and Gnostic versions of creation are both myths. However, the
Gnostic version fits more easily with human aspirations. We want to attain
knowledge more than we want to obey rules we do not understand.
The Gnostic version of creation was continued through several other religious
movements: the Manichaeans of Persia, the Bogomils of Bulgaria, and the
Cathares of France.78 All believed that the world was inherently imperfect.
Everything is characterized by a good-evil or light-dark dualism. The
goodness of man is imprisoned in a body from which it can only be freed by
death. This idea of soma sema (body coffin) recurs in William Butler Yeats’
poem Sailing to Byzantium
Consume my heart away; sick with desire
And fastened to a dying animal
It knows not what it is; and gather me
Into the artifice of eternity. 79
The stories of Eden are not true in any scientific way. Yet they convey by
metaphor much that is true about humanity. We are somehow marked by
knowledge. We seek it and yet we are limited by it. If this is to be considered a
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sin, it is a necessary sin. We are mortal and we live uneasily in a sometimes
hostile world. We work to live and we reproduce in pain. Forces control the
world, but we neither fully understand nor completely obey them. Such are the
interpretations of Eden.

(iii) Hermeneutics
Hermeneutics means “interpretation.” It usually refers to the interpretation of
texts but it has recently also been applied to the interpretation of anything
created by man.80 It derives from the Greek ermeneuo meaning “interpret.”
Many have suggested that the word comes from Hermes (Mercury), the
messenger of the gods who goes freely between the divine and the mortal,
explaining the one to the other. Frank Kermode noted that Hermes was the
patron of thieves, merchants, travelers, heralds, and psychoanalysts as well as
interpreters. The exercise of interpretation requires the divination of hidden
meanings and affirms “the superiority of latent over manifest sense.” 81
Another possible etymology is from the Hebrew ha emet meaning truth or
trustworthiness.82 The word in Hebrew derives itself from aman meaning
support or trust (whence comes “amen”) In this sense, hermeneutics means
determining something’s true meaning.
Hermeneutics has long been applied to sacred writings. Biblical hermeneutics
or exegesis (from the Greek “leading out”) involves making commentaries on
divinely inspired books. Homiletics (from the Greek “assembling together”) is
presenting such commentaries in the form of sermons.
Jewish hermeneutics can be incredibly detailed.83 The main levels of
interpretation can be described by the initials PRDS: Peshat (plain) is the
literal meaning; remes (hint) is the allegorical meaning; derash (seek) is the
meaning derived by comparison with similar texts; sod (secret) is the mystical
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meaning given through revelation.84 The word derash is also the root for
midrash. Since written Hebrew has no vowels, the initials PRDS also spell out
the Hebrew word pardes for orchard (or paradise).
When a text is divinely inspired, nothing is superfluous. Even the letters that
make up the words are significant. The word emet (truth) contains three letters:
alef, mem and tav. These are the first, middle and last letters of the alphabet,
indicating that truth encompasses everything, and endures from beginning to
end.
Such exegetical tricks extend beyond the scriptures into Jewish stories. The
legendary golem created by Rabbi Judah Loewe of Prague was activated by
writing the word emet on his forehead and deactivated by removing the alef to
change the word to death (met).85
Elie Wiesel describes Rabbi Shushani as one of the greatest exegetes of the
20th century.86 This immensely learned teacher could provide a spellbinding
discourse on any topic presented to him. He never gave his true name or any
personal information. He had no fixed abode, appearing and disappearing like
the Wandering Jew. Many students learned from him, among them, the
philosopher Emmanuel Levinas. Here is Wiesel’s description of Shushani’s
exegesis of the first two words of the book of Isaiah (chazon yshayah, the
vision of Isaiah):
Khazon means “vision,” but is it an image or a word? Was it received
from outside or did it come from within? In a waking or a dreaming
state? What is its relation to individual piety and organized society? What
is the difference between prophecy and vision, vision and hallucination?
Can it be that one must be a Jew to have visions? What about Balaam in
the Bible or the oracle at Delphi? And who was Isaiah? And why is he
called the prince of prophets? What were his complaints against his
people? Why was he so harsh with them? If we compare him, say, to
Jeremiah, which of the two touches us more deeply? How to define his
relation to language and to prophecy? Didn’t other prophets, like Moses
84
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himself, or Jonah, try to escape their prophetic obligation? More
generally, does a prophet have the right to reject his role and mission?
Doesn’t the law say that a prophet who rejects his prophetic mission
merits death?87

This flight of questions only outlines the mesmerizing four hours that
Shoushani spent in the explication of a single verse.
Literary rather than religious interpretation does not require that the text
represent the truth. Rather it serves to explain the different levels of meaning
contained within a text. These different levels may or may not have been
intended by the author. The text itself may be interpreted independently of
what the author meant.
Texts are written in order to impart ideas. These ideas may be more or less
accurate versions of the truth. Sometimes, using irony, the author may write
exactly the opposite of what is intended. The task of hermeneutics is to discern
what truth the writer is trying to convey.

(iv) Abraham and Isaac
The process of hermeneutics can be illustrated by looking at one of the most
extensively interpreted of all Biblical stories: that of Abraham’s binding of
Isaac (also known by the Hebrew name Akedah, which means “binding”) 88
And it came to pass after these things, that God did tempt Abraham, and
said unto him, Abraham: and he said, Behold, here I am.
And he said, Take now thy son, thine only son Isaac, whom thou lovest,
and get thee into the land of Moriah; and offer him there for a burnt
offering upon one of the mountains which I will tell thee of.
And Abraham rose up early in the morning, and saddled his ass, and
took two of his young men with him, and Isaac his son, and clave the
wood for the burnt offering, and rose up, and went unto the place of
which God had told him.
Then on the third day Abraham lifted up his eyes, and saw the place afar
off.
And Abraham said unto his young men, Abide ye here with the ass; and
I and the lad will go yonder and worship, and come again to you.
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And Abraham took the wood of the burnt offering, and laid it upon Isaac
his son; and he took the fire in his hand, and a knife; and they went
both of them together.
And Isaac spake unto Abraham his father, and said, My father: and he
said, Here am I, my son. And he said, Behold the fire and the wood:
but where is the lamb for a burnt offering?
And Abraham said, My son, God will provide himself a lamb for a burnt
offering: so they went both of them together.
And they came to the place which God had told him of; and Abraham
built an altar there, and laid the wood in order, and bound Isaac his
son, and laid him on the altar upon the wood.
And Abraham stretched forth his hand, and took the knife to slay his
son.
*And the angel of the LORD called unto him out of heaven, and said,
Abraham, Abraham: and he said, Here am I.
*And he said, Lay not thine hand upon the lad, neither do thou any thing
unto him: for now I know that thou fearest God, seeing thou hast not
withheld thy son, thine only son from me.
And Abraham lifted up his eyes, and looked, and behold behind him a
ram caught in a thicket by his horns: and Abraham went and took the
ram, and offered him up for a burnt offering in the stead of his son.
*And Abraham called the name of that place Jehovahjireh: as it is said
to this day, In the mount of the LORD it shall be seen.89
The story describes the absolute faith in God required by the three main
monotheistic religions that derive from Abraham: Judaism, Christianity and
Islam. Jehovahjireh (where God can be seen) is located by Jews on Temple
Mount, by Christians on Calvary and by Muslims in Mecca. The story of the
Akedah resists easy interpretation. It suggests that divine authority takes
precedence over human morality. Its main effect is terror.
In Judaism, Abraham’s faith is rewarded as God blesses his descendants: “And
in thy seed shall all the nations of the earth be blessed; because thou hast
obeyed my voice.”90
Islamic exegesis often considers the son to be Ishmael, Abraham’s first son by
his servant Hagar.91 Indeed, even in Genesis, God requests that Abraham bring
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his “only son,” and this could therefore have been before the birth of Isaac.
Ishmael is the father of the Arab people just as Isaac is the father of the Jewish
people. According to the Qur’an, Ishmael and Abraham together built the
Kaaba in Mecca.92
Christian commentary usually considers the sacrifice of Isaac as a
prefigurement of God’s sacrifice of his son Jesus to save the world. Our horror
that Abraham might have sacrificed his son for God transforms into wonder
that God actually did sacrifice his son for us.93
Greek literature has a parallel in the story of Iphigenia, daughter of
Agammemnon, who was sacrificed to the gods at Aulis to ensure fair winds
for the Achaean fleet. As retold by Lucretius:
An innocent girl betrayed to a sort of incest
To be struck down by the piety of her father
Who hoped in that way to get a good start for his fleet.
That is the sort of horror religion produces. 94
The story of the Akedah is told austerely. We know not why God made this
request to test Abraham; we know not what Abraham thought before deciding
to obey; we know not the location of Moriah other than the journey there took
three days; we know not Isaac’s state of mind beyond his question about the
lamb for the sacrifice. Erich Auerbach contrasted the Akedah to Homer’s story
of the return of Odysseus to Ithaca. Though both were written down at about
the same time, the styles are completely different. Homer puts everything in
the foreground, describing the details of an event, recounting what led up to
the present, telling us what all the protagonists, divine or mortal, are thinking.
He even tells us the story behind the scar on Odysseus’ thigh which led to his
being recognized by his old nurse Euryclea. The story of the Akedah contains
no such detail, but is fraught with unexplained background.95
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In his commentary on Genesis, the medieval scholar Shlomo Itzhaki (Rashi)
suggested that Abraham misunderstood God’s command.
He did not say to him, “Slaughter him,” because the Holy One, blessed
be He, did not wish him to slaughter him but to bring him up to the
mountain, to prepare him for a burnt offering, and as soon as he brought
him up to the mountain, He said to him, “Take him down.” 96
However, this does not easily fit with the rest of the story. Why did God let the
misunderstanding continue until the very moment before Isaac was to be
killed?
A troubling point in the Genesis text is that Abraham and Isaac went up to
Moriah together, but only Abraham came down. Perhaps God kept Isaac with
him in paradise for a while in recompense for his suffering, before letting him
later return to marry Rebecca so that God’s blessing could be fulfilled. In some
Jewish legends, Isaac was indeed sacrificed and the ashes of Isaac serve as a
symbol of atonement for Israel.97 Indeed Rashi comments on the name
Jehovajireh (which he considers as “The Lord will see”):
The Lord will see this binding to forgive Israel every year and to save
them from retribution, in order that it will be said “on this day” in all
future generations: “On the mountain of the Lord, Isaac’s ashes shall be
seen, heaped up and standing for atonement.” 98
Any modern Jewish interpretation of the Akedah is soaked in the blood of the
Shoah (catastrophe) The Gentile word for the Shoah is Holocaust, from the
Greek meaning a “burnt sacrificial offering.” Leivick Halpern, the Yiddish
poet and playwright who wrote The Golem, said in a speech in 1957
But most of all I am pursued by Isaac’s lying bound upon the altar, his
looking at the raised knife till the angel of God announced that it was but
a trial; and like a decree as well as a refrain my childish question still
pursues me: “What would have happened had the angel come one
moment too late?” It pursues me because I have seen – we all have seen –
six million Isaacs lying under knives, under axes, in fires, and in gas
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chambers; and they were slaughtered. The angel of God did come too
late.99

Much of modern Jewry rebels against the idea that a Jew should be a willing
sacrifice for a greater good. The poet Yehuda Amichai writes:
We are all children of Abraham
but also grandchildren of Terah, Abraham’s father.
And maybe it’s high time the grandchildren
did unto their father as he did unto his
when he shattered his idols and images, his religion, his faith.
That too would be the beginning of a new religion. 100
In Jewish and Islamic tradition, Terah was a maker of idols. His son Abraham
had rebelled against the beliefs of his father, destroyed the idols in his father’s
shop, and left the land of Ur to travel to Canaan. 101
Variations provide a powerful way to interpret scripture. This is similar to the
use of variations in music. The essence of a musical theme can be determined
by hearing it transformed in different ways. The true meaning may be that
which survives the changes. Or the meaning may be more fully understood
when seen from different viewpoints. Hearing something repeated is pleasing
to our memory but hearing it repeated in a different way is pleasing to our
mind. The theme is presented, and then reconsidered in many different forms.
At the end, we return to the original theme, knowing much more about it than
we did before, happy to be home, happy to have traveled.
In Fear and Trembling, Søren Kierkegaard retells the story of the Akedah
using four variations. The first of these begins like the story in Genesis:
It was early in the morning, Abraham arose betimes, he had the asses
saddled, left his tent, and Isaac with him, but Sarah looked out of the
window after them until they had passed down the valley and she could
see them no more. They rode in silence for three days. On the morning of
the fourth day Abraham said never a word, but he lifted up his eyes and
saw Mount Moriah afar off. He left the young men behind and went on
99
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alone with Isaac beside him up to the mountain. But Abraham said to
himself, “I will not conceal from Isaac whither this course leads him.” He
stood still, he laid his hand upon the head of Isaac in benediction, and
Isaac bowed to receive the blessing. And Abraham’s face was
fatherliness, his look was mild, his speech encouraging. But Isaac was
unable to understand him, his soul could not be exalted; he embraced
Abraham’s knees, he fell at his feet imploringly, he begged for his young
life, for the fair hope of his future, he called to mind the joy in
Abraham’s house, he called to mind the sorrow and loneliness. Then
Abraham lifted up the boy, he walked with him by his side, and his talk
was full of comfort and exhortation. But Isaac could not understand him.
He climbed Mount Moriah, but Isaac understood him not. Then for an
instant he turned away from him, and when Isaac again saw Abraham’s
face it was changed, his glance was wild, his form was horror. He seized
Isaac by the throat, threw him to the ground, and said, “Stupid boy, dost
thou then suppose that I am thy father? I am an idolater. Dost thou
suppose that this is God’s bidding? No, it is my desire.” Then Isaac
trembled and cried out in his terror, “O God in heaven, have compassion
upon me. God of Abraham, have compassion upon me. If I have no
father upon earth, be Thou my father!” But Abraham in a low voice said
to himself, “O Lord in heaven, I thank Thee. After all it is better for him
to believe that I am a monster, rather than that he should lose faith in
Thee.”102
Kierkegaard goes on to propose that God needs no excuse, that faith is
primary, and that there can be a “teleological suspension of the ethical.”
The episode can also be interpreted as showing how we are incapable of
understanding the “other,” as considered in the philosophy of Emmanuel
Levinas.103 The other is any one not one’s self. This concept derives from the
uniqueness of the individual or, to use a term from cosmology, the singularity
of the person. The other can be another person or it can be God, the absolute
other. We have difficulty understanding the other, and communication with the
other is tentative at best. Jacques Derrida expressed the idea of the other using
a sentence in French that plays with meaning and grammar: tout autre est tout

102

Kierkegaard, S., (1843, translated by Lowrie, W., 1941, reprinted 1994 ). Fear and
trembling. The Book on Adler. New York: Everyman’s Library (Knopf) (p 7)
103

Levinas, E. (1995, translated M. B. Smith, 1999). Alterity and transcendence. New
York: Columbia University Press.

44

Whence?

autre (every other is wholly other).104 Tout can be an adjective (every) or an
adverb (wholly, completely); autre can be a pronoun (the other) or an
adjective (other, different). These are verbal games but the underlying
meaning is important. We must endeavor to understand the other, to try to see
the world from the point of view of another person.
Both Kierkegaard and Derrida remark on Abraham’s secrecy. According to
Genesis, Abraham told neither his wife Sarah nor his son Isaac about his
intentions. In the Hebrew commentaries, Isaac is sometimes described as
aware of what will happen and acquiescent to the will of God. If so,
Abraham’s comment that “God will provide” is ironical both as made by
Abraham and as accepted by Isaac. In the Qur’an version of the story the son
(Ishmael) willingly agrees when asked by his father to be a sacrifice. If, as in
Genesis, Abraham kept his intentions secret to himself and God, he forsook a
basic principle of humanity: that we ask others if what we propose to do is
right. The event that follows immediately upon the Akedah is the death of
Sarah. Commentators have wondered whether she may have died of grief after
realizing that her husband had been willing to slay her son.
The eyes of Abraham in Rembrandt’s etching (Figure I.6) stare into space. 105
He sees neither Isaac nor the angel. He knows no other. He understands
neither the rights of his son nor the will of his God.
A textual examination of the story in Genesis suggests that some of the verses
(indicated by the asterisk) were interpolated by a later author. The main
rationale is that this writer of these verses often uses the tetragrammaton (four
letters), YHWH, Jahveh or Jehovah for God. The rest of the narrative
generally uses, Elohim. Our present text of Genesis may therefore come from
two writers, often call J and E (from the initials of their names for God). Other
stylistic attributes also distinguish the two writers, but nothing is certain since
J sometimes uses Elohim as well as Jehovah.106
The interpolated verses describe how the angel of the Lord stopped the
sacrifice and blessed Abraham for his obedience. If these verses were indeed
added by a later author, two possibilities exist for the original narrative. One is
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Figure I.6. Rembrandt, The Sacrifice of Isaac, Etching and drypoint, 1655
(Wikimedia Commons).

that Abraham did indeed sacrifice his son. J might have removed that part of
the story and substituted the verses about the angel. Another possibility
proposed by Omri Boehm is that the original story went directly from the
moment when Abraham was about to sacrifice Isaac to the sacrifice of the ram.
Abraham thus disobeyed God, refused to slaughter his son, and decided by
himself to sacrifice the ram instead.107 If so, J’s interpolation was not to
remove the sacrifice but to hide the fact that Abraham had disobeyed God.
107
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Boehm’s interpretation fits with earlier stories of Abraham, particularly his
argument with God about whether Sodom and Gomorrah should be destroyed:
“Wilt thou also destroy the righteous with the wicked?” God then agreed that
Sodom should be spared if there were fifty righteous within the city. Abraham
negotiated the number down to ten. Since even so few righteous were not
found, Sodom was destroyed. Nevertheless, Abraham had made his point:
“Shall not the Judge of all the earth do right?” Indeed, God “remembered” and
removed Lot and his family from the city before its destruction. 108
The stories of Sodom and the Akedah suggest that both Abraham and God are
learning what is right. In a way, we make our own God, or at least form our
own understanding of God. We then attribute to him the best of our thoughts
and intentions: God of righteousness, God of justice. To quote again from
Yehuda Amichai:
God created human beings,
human beings create prayers
that create the God that creates human beings.109
Which of the many interpretations of the Akedah is true remains for us to
decide. In this way scripture gives insight into what we think is right, what we
can convince our fellows ought to be done, and what we understand as God’s
revelation to us. Scripture teaches us how to think about important things.
Scripture does not tell us what to do, but makes us consider whether what we
do is right.

(v) Inventing God
This metaphorical interpretation of scripture has recently become more
acceptable. The Bible may be better considered “as good poetry than as bad
science.”110 Given this stance, the very idea of God comes under scrutiny:
The traditional view is that he is the supreme reality who existed before
the universe, which he created, and which he sustains in being by his
biblical polemic on the question of "disobeying" a manifestly illegal order. Vetus
Testamentum, 52, 1-12.
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will. The other attractively simple approach is to see God not as the one
who created us, but as the one created by us to explain our own
existence. If you read the Bible from this perspective, God is the way we
talk of the mysteries of our own nature, so our interrogation of the Bible
is a form of self-analysis.111
A famous quotation from Voltaire is “If God did not exist, it would be
necessary to invent him.” The line comes from a poem written in rebuttal to an
anonymous pamphlet denying the existence of God. Voltaire agrees that the
religions are false but still supports the existence of a God
Criticize the servant, but respect the master.
God is not to blame for the foolishness of priests:
Believe in God though He is poorly served.112
Ludwig Feuerbach proposed that God was a concept created by the human
mind. The three greatest characteristics of humanity are reason, love and will.
These are not perfectly manifest in any individual person. In ideal form, they
represent the aspirations of the species. From these aspirations we form the
idea of God as all-knowing, all-loving and all-powerful.
The logic of Feuerbach is often difficult to follow. His style is declamatory
rather than explanatory. Feuerbach proposed that man differs from all other
beings by being “conscious,” though he uses the term in an idiosyncratic
manner. For Feuerbach, consciousness was the awareness of the infinite, and
the term “instinct” was used for any more limited form of awareness.
Consciousness always has an object. The object of which we are conscious
when considering the infinite is God. God is the perfect objectivization of
human thought, action and compassion. God is thus omniscient, omnipotent
and omnibenevolent. Three quotations illustrate these ideas:
Reason, Will, Love, are not powers which man possesses, for he is
nothing without them, he is what he is only by them; they are the
constituent elements of his nature, which he neither has nor makes, the
animating determining, governing powers—divine absolute powers—to
which he can oppose no resistance.
The absolute to man is his own nature. The power of the object over him
is therefore the power of his own nature.
111
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Man—this is the mystery of religion—objectifies his being and then
again makes himself an object to the objectivized image of himself thus
converted into a subject. He thinks of himself as an object to himself. …
Man is an object to God.113

Humanity bundles together its needs and aspirations and objectifies them in
God. The Bible states that God created man in His own image. Perhaps the
process was reversed and man created God in his image. To return to Voltaire:
“If God made us in his image, we have returned him the favor.”114

3. Natural Selection
(i) Beginning of Evolution
In 1858, Charles Darwin and Alfred Wallace claimed that the different species
of life on earth were not separately created. Rather they all evolved by a
process of natural selection.115 Instead of “half a million distinct miracles to
account for the phenomena of organic nature,” 116 they proposed a single
scientific theory.
The three essential aspects of evolutionary theory are a continual production of
offspring, a wide variation in the characteristics of these offspring, and a
mechanism to perpetuate only those characteristics allowing their possessors
to produce further offspring. The fecundity of nature leads to more life forms
than can survive in a hostile world. Only those species that can generate more
offspring continue into subsequent generations. Nature’s very abundance leads
to the widespread death of individuals and the continual extinction of species
that cannot compete: “Mother Nature is a wicked old witch.” 117 Ultimately,
113

Feuerbach, L. (1841, translated by Eliot, G. 1854, reprinted 1989). The essence of
Christianity. Buffalo, N.Y: Prometheus Books (p. 3, p. 5 and pp. 29-30).
114

Voltaire (1778/1883). Le Sottisier. Suivi des remarques sur le Discours sur
l'inégalité des conditions et sur le Contrat social. Paris. Garnier (p. 151).
115

Darwin, C.; & Wallace, A. R. (1858). On the tendency of species to form varieties;
and on the perpetuation of varieties and species by natural means of selection. Journal
of the Proceedings of the Linnean Society of London. Zoology, 3, 46–50.
116

Rice, W.N. (1867). The Darwinian theory of the origin of species. New Englander,
26, 603–35 (quotation is from pp. 608-9).
117

Williams, G. C. (1995). Mother Nature is a wicked old witch! In M. H. Nitecki &
D.s V. Nitecki, (Eds.) Evolutionary Ethics (pp. 217-231) Albany, NY: State University
of New York Press.

Whence?

49

however, this process results in the adaptation of different organisms to
different environments.
One of the clearest demonstrations of the concept of natural selection involves
the finches of the Galapagos Islands. 118 “Darwin’s finches,” as they are now
called, are similar except for their beaks, some of which are long and narrow
and others short and strong. Although he described the finches and wondered
whether the differences might be related to their geographic isolation on
different islands, Darwin did not work out how the different beaks evolved.
Recent research has shown how the beaks are specifically adapted to the diets
available on the different islands. Some of the finches eat insects, others open
seeds, and others suck the nectar from cactus flowers. Given the variation in
the shape of the beak and the differential benefit to survival of different beaks
in different ecologies, natural selection has made the beaks more and more
appropriate to the islands on which the finches reproduce.
Darwin’s described his idea of evolution by natural selection more fully in
1859 in The Origin of Species. Here Darwin proposed that selection was
exercised on inheritable characteristics and not on experience occurring
between infancy and adulthood. He thus argued against the earlier ideas of
Jean-Baptiste Lamarck and others, who had proposed that adaptation was the
result of an organism transmitting to its offspring those features that it had
found beneficial: the inheritance of acquired characteristics.
The Origin of Species ends with a lyrical summary of its principles:
It is interesting to contemplate a tangled bank, clothed with many plants
of many kinds, with birds singing on the bushes, with various insects
flitting about, and with worms crawling through the damp earth, and to
reflect that these elaborately constructed forms, so different from each
other, and dependent upon each other in so complex a manner, have all
been produced by laws acting around us. These laws, taken in the largest
sense, being Growth with Reproduction; Inheritance which is almost
implied by reproduction; Variability from the indirect and direct action of
the conditions of life, and from use and disuse; a Ratio of Increase so
high as to lead to a Struggle for Life, and as a consequence to Natural
Selection, entailing Divergence of Character and the Extinction of less118
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improved forms. Thus, from the war of nature, from famine and death,
the most exalted object which we are capable of conceiving, namely, the
production of the higher animals, directly follows. There is grandeur in
this view of life, with its several powers, having been originally breathed
by the Creator into a few forms or into one; and that, whilst this planet
has gone cycling on according to the fixed law of gravity, from so simple
a beginning endless forms most beautiful and most wonderful have been,
and are being evolved.119

The phrase “by the Creator” was not present in the first edition, but only added
in the subsequent editions. Richard Dawkins suggests Darwin bowed to
religious pressure and quotes a letter wherein Darwin regretted the addition. 120
However, the expression “breathed by the Creator into” echoes the wording of
Genesis, and suggests some creative force more than spontaneous generation.
Nevertheless, the laws of survival in the natural world seem a far cry from the
purpose of a divine creator.
Darwin’s initial studies at university were directed toward a career in the
clergy. His science led him to agnosticism. His wife was deeply concerned
about her husband’s salvation, and wrote him a moving letter requesting that
he reconsider his position. This has been recast by the poet Ruth Padel,
Darwin’s great-great-granddaughter:
I should be most unhappy if I thought
we would not belong to each other for eternity.
Darwin kept the letter:
He kept her note all his life. He must have said
something then, but he wrote to her too
on the outer fold. (No one knows when.
He was maybe quite old. He wasn’t blind
to where his thought led, what she thought
she’d lose.) ‘When I am dead, know
I have kissed and cried over this many times.’ 121
Darwin was clearly aware of what religion meant. Yet he still distanced
himself from any personal belief.
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In 1871, Darwin published The Descent of Man. In this book Darwin discussed
the evolution of man from “lower animals,” the development of man’s
“intellectual and moral faculties,” and the role that sexual selection plays in
the evolution of characteristics, such as the peacock’s tail, that may actually be
a hindrance in the struggle for existence.
In the final chapter of this book, Darwin considered the human belief in God:
I am aware that the assumed instinctive belief in God has been used by
many persons as an argument for His existence. But this is a rash
argument, as we should thus be compelled to believe in the existence of
many cruel and malignant spirits, possessing only a little more power
than man; for the belief in them is far more general than of a beneficent
Deity. The idea of a universal and beneficent Creator of the universe does
not seem to arise in the mind of man, until he has been elevated by longcontinued culture.122
He concluded that that humanity was not specially created but derived from
other animals:
[M]an with all his noble qualities, with sympathy which feels for the
most debased, with benevolence which extends not only to other men but
to the humblest living creature, with his god-like intellect which has
penetrated into the movements and constitution of the solar system—
with all these exalted powers—Man still bears in his bodily frame the
indelible stamp of his lowly origin.123
The proposal that man was not special caused dismay. However, the main
question is not that man evolved from lower animals. The evidence for this, as
we shall briefly review, is overwhelming. The main question is whether the
evolution of man occurs within the context of some general purpose or simply
follows blind contingency. This question has as yet no answer.

(ii) Indelible Stamp
Human bodies bear the “indelible stamp” of our evolutionary origin.
Comparative anatomy and embryology soon provided convincing evidence for
Darwin’s ideas. The homologies between humans and other animals are too
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striking to support the idea that they were separately created.124 Perhaps the
creator used the same toolbox. However, this does not explain unnecessary
vestiges such as the appendix, which is homologous to the caecal sac of leafeating mammals, or the coccygeal bones, which are the remnants of our tails.
Perhaps, an intelligent designer may have set things up this way to prevent us
from seeing the truth and to fool us into believing in evolution. This would
tempt us to believe in the evidence rather than to have faith in the irrational.
Such thinking leads to nonsense.
The development of the pharyngeal (throat) arches in the human embryo
provides a striking example of the similarities between humans and lower
animals (Figure I.7). The human pharyngeal arches are homologous to the
branchial (gill) arches of fish. Instead of developing into gills, however, the
arches develop into the specialized structures of the head and neck.
The human embryo has five pharyngeal arches. 125 (The lowest and smallest is
called the sixth since it is homologous to the sixth arch in fish. Humans do not
develop a fifth arch). Each arch in the embryo contains a blood vessel (an
aortic arch) and is innervated by a cranial nerve. The arches are separated from
each other by pouches extending out from the alimentary canal and clefts
extending in from the surface of the embryo. In fish the pouches open out into
the clefts to allow water coming through the mouth to flow out through gills,
which contain capillaries to absorb oxygen. In humans, oxygenation occurs in
the lungs, and the pouches and clefts develop into other structures. The first
pharyngeal pouch develops into the Eustachian tube linking the pharynx to the
middle ear and the first cleft becomes the external auditory meatus (ear canal).
The aortic arches of the human embryo change dramatically during
development. Some of them vanish. Others are used for new purposes. The
fourth aortic arch on the right forms the innominate (no-name) artery and
provides the blood supply to the upper limb through the subclavian (under the
clavicle) artery. The fourth arch on the left remains as the aortic arch and the
left subclavian artery. The sixth aortic arches send blood to the evolving lungs.
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Figure I.7. Pharyngeal Arches. See-through side-view diagram of human
embryo at about 1 month. The branchial arches in the fish are shown in the
upper right for comparison. The human embryo does not develop gills and
lacks a fifth arch. Pharyngeal arches are numbered using Roman numerals and
aortic arches numbered using Arabic numerals. The diagram is schematic in
terms of timing. The arches develop sequentially over a few days, with the first
and second arches regressing before the sixth is completely formed. Each
pharyngeal arch has an aortic arch and receives branches of the cranial nerves
(whose nuclei in the brain are numbered using Roman numerals)

The human lungs are homologous to the swim bladder in fish. These develop
as outpouchings from the alimentary canal in the region of the lower
pharyngeal arches. In some fish, air is gulped into these bladders to adjust
buoyancy during swimming. An extra advantage of the swim bladder was that
oxygen could be absorbed from swallowed air as well as through the gills. As
the lungs developed and became necessary to life, the junction between the
respiratory system and the alimentary system became specialized to prevent
food from entering the lungs rather than the stomach. The lower pharyngeal
arches thus developed into the larynx and epiglottis. When we swallow food
rather than breathe air, the larynx moves up against the epiglottis to close off
access to the trachea.
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Figure I.8. Embryology of the Aortic Arches and the Recurrent Laryngeal
Nerve. The diagrams are viewed from the front of the embryo. The two
diagrams on the left show how the embryonic arches develop into the adult
arteries. The diagram on the right shows the adult form. The large aortic arch
and the two subclavian arteries (deriving from arch 4) have descended into the
chest dragging the recurrent laryngeal branches of the vagus nerves with them.

As the lungs develop they move down from the neck and into the chest. The
trachea elongates to connect the larynx in the upper neck to the lungs in the
chest cavity. The larynx is innervated by two branches of each vagus nerve.
The upper branch coming from the fourth pharyngeal arch goes directly to the
larynx. However, the lower branch coming from the sixth pharyngeal arch is
pulled down to the junction between the neck and the chest by the descending
fourth and sixth aortic arches. The nerve thus loops around the subclavian
artery on the right and around the aortic arch on the left (Figure I.8). This
circuitous route gives the nerve its name: the “recurrent” (running back)
laryngeal nerve. This route could not have been chosen by design, and can
only be understood if humans evolved from fish.
The relation between embryology and evolution is complex. 126 An early
theoretical formulation of the embryonic homologies between species was
126
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Ernst Haeckel’s biogenetic law that “ontogeny recapitulates phylogeny,”
meaning that the developing embryo transiently shows structures seen in lower
animals. The higher the animal on the evolutionary scale, the faster these
stages must have occurred to allow time for more advanced development. The
law is false. Development is not an accelerated process of speciation. Human
embryos never develop gills.
Rather than being speeded up, the processes that occur in lower animals are
often slowed down during the development of higher animals. This delayed
maturation or “neoteny” allows further refinement of the adult form.
Embryology uses the structures and programs that have been developed during
evolution, but adjusts their timing and the way they interact with each other to
allow better adaptations to the changing world. Evolution involves both
conservation of proven programs and their diversion to new outcomes.

(iii) Evolution of Theory
The theory of evolution has evolved significantly from its beginnings. 127 Later
findings did not alter the basic theory but made the mechanisms more
understandable. An early development was the distinction between germ cells
(male sperm and female ova) and somatic cells. 128 Germ cells carry inheritable
information and are not influenced by what happens to the organism during
development. Various factors determine the survival of an organism to
reproductive age. However, the offspring can only inherit characteristics that
are determined by information in the germ cells.
The next major step was the linking of natural selection to genetics. Natural
selection acts through the genes, changing the organism’s genotype (the set of
genes that is inherited) on the basis of the reproductive fitness of the adult
phenotype (what “shows” after the genes have been expressed during
development).
The molecular biology of the 20th century showed that genes are particular
sequences of nucleotides in the molecules of deoxyribonucleic acid (DNA)
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that make up the chromosomes in a cell nucleus. These genes control the
synthesis of proteins, and thus determine how organisms develop.
The connection between genotype and phenotype can be complex. Most traits
are not determined by a single gene. If a trait is defined in terms of a single
protein molecules, we can attribute the nature of that molecule to a single
gene. For example, sickle-cell anemia occurs with the mutation of a single
nucleotide in a gene controlling the manufacture of hemoglobin. Traits that are
defined in other ways (eye color, height, behavioral tendencies) are polygenic,
determined by multiple genes interacting in complex ways.
The steps between genotype and phenotype are complex. Sequences of nuclear
DNA are “transcribed” to messenger ribonucleic acid (RNA) and then
“translated” into protein molecules (sequences of amino acids) within the
ribosomes of the cell cytoplasm. The control of protein synthesis is immensely
complicated. How the synthesis of various proteins at various times and in
various amounts can lead to a particular adult phenotype is even more
complicated. This is the field of evolutionary development or “evo-devo.”
Genes control the phenotype when they are “expressed” and cause protein
synthesis. Gene “expression” depends on regulatory processes, some
controlled by other genes, some by the environment, and some by interactions
between gene and environment. The different shapes and sizes of the beaks of
Darwin’s finches result from the differential expression of several genes
controlling the length and the width of the beak in the developing chick
embryo.129
“Epigenetics” is the study of the mechanisms that control gene expression
independently of the actual genetic code. Epigenetic mechanisms support
“phenotypic plasticity” by allowing the environment to affect how a given
genotype leads to a particular phenotype. Nature and nurture thus work
together.130
Although epigenetics is most evident in controlling the development of a
particular individual, it may also affect that individual’s offspring. Epigenetic
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inheritance occurs when changes in a phenotype persist across generations
independently of any change in the DNA sequence or of any persistent change
in environmental signals that control DNA readout. 131 This occurs through
changes in the cellular mechanisms that regulate the timing of the transcription
of the various sections of the DNA code. Some of these changes occur in the
soma and are transmitted to the infant from the mother and may last for a
variable number of generations; other changes are caused by changes in the
germ cell DNA and are permanent.
Much of DNA in the human genome does not directly determine the synthesis
of proteins. However, the extensive non-coding regions once considered “junk
DNA” may actually be extremely important in controlling the readout from the
specific genes.132 They may mediate environmental effects on both
development and inheritance. The full role of non-coding DNA in the human
genome remains as unknown as the role of dark matter in the evolution of the
universe.
Exactly what is covered under the rubric of “epigenetic inheritance” is unclear.
Some consider the effects of human culture on development as epigenetic, but
most would restrict the term to cellular mechanisms. Others would consider all
the control mechanisms that act on the DNA transcription and translation as
epigenetic, even when such mechanisms are themselves genetically controlled.
The field is as open as its present definition.

(iv) Creativity without a Creator
Natural selection does not explain the “creativity” that underlies evolution.
Natural selection by itself is incapable of producing new traits. The source of
fitter phenotypes is left to genetic variation: mutations in the DNA sequences.
Natural selection just filters out those variations that are less fit in terms of
reproductive success. Variation creates, natural selection eliminates.
However, if evolutionary creativity simply depends on mutations, we face a
wall of improbability. Most mutations are not beneficial. Many are lethal.
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Perhaps only 1 percent of mutations are of any benefit. 133 Many generations
must therefore pass before any positive effects of random mutations can
accumulate so that the organism evolves for the better. The process cannot be
speeded up by increasing the overall rate of mutation. If the rate is too high,
we risk having too many lethal variations, and a species that dies out rather
than evolves.
Does some other fortuitous principle drive the system, some self-organizing or
form-seeking force? D’Arcy Thompson proposed that simple rules of physics
can account for many of the complex forms that organisms develop. 134 The
adaptation of an organism to its place in the world might thus be as much
determined by the physical forces of the world as selected from spontaneous
variations. Self-organization may be one of the processes that lead evolution
toward organisms of greater complexity. 135 These ideas do not dispute natural
selection. They simply propose that processes other than random mutation also
operate during evolution.
Evolution sometimes converges on solutions that are remarkably similar
despite fact that they occur at distant branches of the evolutionary tree. The
octopus eye is strikingly similar to the human eye. 136 Both use the same
principles as a camera. A small aperture (iris) and lens focus an inverted image
of the outside world onto an array of photoreceptive cells (retina). The two
eyes are compared in Figure I.9
The octopus eye develops from an inpouching of the skin whereas the human
eye derives from an outpouching of the brain. The nerve fibers coming from
the photoreceptors in the mammalian eye are located on the internal rather
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Figure I.9. Evolutionary Convergence. The upper part of the figure shows the
structural similarity between the eyes of octopus and human. The optic
ganglion of the octopus eye is similar to the bipolar-cell layer of the human
retina. The lower section shows a simplified evolutionary tree for animals
showing the divergence between the cephalopod octopus, and the mammal
human.

than external surface of the retina. This seems counterproductive since the
light has to pass through the nerve fibers before reaching the photoreceptors,
and since the exit of the nerve fibers through the retina causes a blind spot in
the human visual field. The octopus has no blind spot. However, the
mammalian structure may be more efficient in terms of retinal metabolism.
Another difference is that accommodation to near or far is mediated by
moving a rigid lens back and forth in the octopus eye and by altering the shape
of the lens in the human eye. Nevertheless, the structures are remarkable
similar.
How does evolution converge in this way? What determines the “forms” to
which such different organisms find their way? And is it inevitable that natural
selection finds them? What succeeds may be determined by a landscape of
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possibilities over which evolutions roams. In this landscape the camera eye
and human consciousness may somehow be “available” to be found:
If this analysis is correct, then evolution can be more readily seen as a
sort of search engine, driven to be sure by a Darwinian motor, but one
that effectively discovers the inevitable.137
The genetic control mechanisms underlying the formation of eyes are similar
between different organisms and between different eyes. 138 The tool box for
making an eye was actually formed long before animals differentiated from
plants. The genes were first selected for other reasons and only later co-opted
to construct the visual system.
Another difficulty with the idea of natural selection is the “problem of
perfection.”139 Some evolutionary adaptations seem surprisingly effective. For
example, the connectivity of the neurons in the human cerebral cortex appears
close to optimal (“best-in-a-billion”) if considered according to the theories of
connectivity used to design microcircuits. 140 How did evolution reach this
optimal solution? It seems highly unlikely that the whole range of possibilities
was created and the best selected by survival of the fittest. It seems more likely
that some structural principles or “laws of form” promoted the evolution of our
present brain. Some inborn aspects of biological structure may arise from
simple physical processes rather than from the gene (“non-genomic
nativism”). We must be cautious, however, since we have a biased view of
what is perfect (something very similar to ourselves), and a complete
ignorance of what might be possible (for example, in a different universe).
137
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(v) Pleiotropic Possibilities
A single gene can contribute to multiple phenotypic traits: pleiotropism. Genes
are the tools that development uses to create the adult phenotype. Multiple
tools are used (each at different times) to create a particular phenotypic trait,
and each tool is used in the creation of multiple traits. If natural selection of a
particular gene occurs on the basis of one of the phenotypic traits that it
controls, the other traits are also selected even though they may be neutral in
relation to fitness.
An interesting demonstration of both polygenic inheritance and pleiotropism
(albeit on the basis of artificial rather than natural selection) is provided by
Dmitry Belyaev’s experiments on the domestication of foxes.141 If wild foxes
are selected for breeding based on a puppy’s friendly response to human
contact, after several generations the offspring become quite tame. However,
many of these tame offspring also have floppy ears, curly tails and piebald
coloring. Not all offspring show all these “extra” traits. Multiple genes
contribute to the “tameness” trait. Each of the genes could contribute to the
other traits as well as to tameness. One gene, for example, contributes to both
hair color and tameness.
Pleiotropism is essential to evolution. A gene selected for one reason might
later be used for another. Stephen Gould and Elisabeth Vrba initially proposed
the term “exaptation” for the selection of a trait on the basis of some other trait
also controlled by the selected gene.142 A classic example might be the
selection of feathers on the basis of their insulating quality. Many generations
later these feathers could be co-opted to support flight.
Exaptation is also a possible solution to the related problem of how wings
evolved. These must begin as small changes in the limbs of vertebrates or in
the thorax of insects. These changes must then be increased until a full wing
has evolved. However, since an organism cannot fly with only half a wing,
natural selection cannot select for such incremental changes on the basis of the
increased survival provided by the ability to fly. Small non-flying wings must
have been selected for other reasons such heat regulation or stabilization
during running.
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Gould later classified exaptations as either Franklins or Miltons.143 Franklins
are immediately useful, whereas Miltons remain neutral until later generations.
The term Franklin comes from the head of Franklin Delano Roosevelt on the
United States dime, which is selected on the basis of its monetary value but is
immediately useful as a makeshift screwdriver. The term Milton comes from
the sonnet “They also serve who only stand and wait.”
Among the Miltons are preadaptations – those things that are a necessary
structural part of an evolutionary development but not by themselves reason
for selection. These are usually termed “spandrels” after a paper by Gould and
Richard Lewontin that related them to the domes in the Cathedral of San
Marco in Venice (Figure I.10).144
When placing a curved structure (such as a round dome) on a rectilinear base,
an architect will use curved triangular shapes called pendentives or spandrels.
In the Venetian cathedral, these were decorated with mosaics. The spandrels of
the dome called the Cupola of the Prophets have mosaics illustrating the
symbols of four evangelists. However, the spandrels were not made for these
mosaics. They were just a necessary part of fitting a round dome onto the
square walls. The mosaics came later.
Gould points out that as evolutionary adaptations become more complex, the
more numerous the concomitant spandrels:
[A]t the level of maximal natural complexity represented by the human
brain, consequential spandrels must, at least in number, overwhelm the
primary adaptations that generate them. Therefore in terms of exaptive
potential for evolutionary futures, the brain includes more cooptable
spandrels than primary adaptations. 145
The causes of natural selection are manifold. Each and every aspect of the
environment can affect the survival of an organism. This makes it difficult and
probably impossible to determine how phenotypes will evolve. The size and
the shape of the beaks of Darwin’s finches continue to change as the climate
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Figure I.10. Spandrels. The left half of the figure shows an angel, the symbol
of the Evangelist Matthew, on a spandrel (pendentive) below the Cupola of the
Prophets in the Basilica San Marco, Venice. The right half shows how a circular
dome is supported on a square set of arches.

(and the food supply) changes.146 However, we do not know which of the
many ecological changes in the Galapagos Islands has caused the observed
changes in the beaks, and we cannot yet predict what further changes will
occur.
(vi) Vestiges of Lamarck
Darwin proposed natural selection as the main mechanism of evolution and
argued against any inheritance of acquired characteristics. Nevertheless, he
and his followers did not completely rule out this possibility. One particular
example involved the disappearance of an organ that has been rendered useless
by changes in the environment. A classical example is the degeneration of the
eyes in cavefish, which live out their lives in complete darkness. Why would
their eyes have negative implications for survival? Would it not be easier if the
eyes degenerated from disuse and that this degeneration was transferred to the
progeny in a Lamarckian manner? Indeed Darwin admitted such a possibility.
Weismann also discussed this issue but proposed that the cellular mechanisms
controlling development themselves competed for resources and could be
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selected on their success. This type of natural selection occurs at the level of
the germ cell (“germinal selection”) rather than the organism. 147
Recent research has investigated the developmental mechanisms of eye
degeneration in cavefish.148 As the cavefish embryo develops, the optic
capsule invaginates, the lens forms, and the retinal pigment epithelium is
created. However, a regulatory gene system then causes the cavefish lens to
undergo cell death. The degeneration of the rest of the eye to the vestigial
adult form follows from this degeneration of the lens, since it can be prevented
by transplantation of a lens from an embryo of the non cavefish variety of the
species. A single mutation causing the lens to degenerate could thus lead to the
regression of the whole eye; we do not need to dismantle the whole complex
system. Exactly why the genetic change is selected is not clear; perhaps
covering the eye sockets with skin provides some increased tactile sensitivity
or decreased susceptibility to injury. Whether there might still be some
epigenetic factor involved in the lens degeneration remains unknown.
Lamarckism has been unfortunately tainted by history.149 In the Soviet Union,
Trofim Lysenko proposed that vernalization (the need for cold exposure before
seeds can germinate) could be acquired and then inherited. Subsequent seeds
of vernalized winter wheat would then not require cold exposures to
germinate, and could therefore be sown in spring or summer as well as
autumn. This idea failed. Communist theory suggested that society should
evolve by people teaching each other to become better, whereas capitalist
theory required that people compete against each other so that only the fittest
survive. Lysenko was wrong; capitalism triumphed.
Nevertheless, some of the new findings in epigenetics basically demonstrate
Lamarckian inheritance.150 The experience of an organism after conception
and before reproduction can affect its offspring. Several mechanisms can
change the readout from the DNA without changing the DNA code, and these
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mechanisms can be transmitted to the offspring. One of the clearest examples
of epigenetic inheritance is the change in susceptibility to diabetes or
cardiovascular disease that occurs in the generations that follow a severe
shortage in the food supply. 151 What was long considered heresy has moved
toward mainstream science.

(vii) Intensional Interpretations
Darwin began The Origin of Species by considering how domesticated animals
are bred for selected characteristics. He then proposed that the evolution of
species occurred by means of a similar selection process acting naturally.
Rather than purposefully selecting animals for breeding, nature allowed some
animals to reproduce more successfully than others. Although natural selection
is without purpose, it is almost impossible to describe without using a
metaphor that suggests some supervising force or power:
It may be said that natural selection is daily and hourly scrutinizing,
throughout the world, every variation, even the slightest; rejecting that
which is bad, preserving and adding up all that is good; silently and
insensibly working, whenever and wherever opportunity offers, at the
improvement of each organic being in relation to its organic and
inorganic conditions of life. We see nothing of these slow changes in
progress, until the hand of time has marked the long lapse of ages, and
then so imperfect is our view into long past geological ages, that we only
see that the forms of life are now different from what they formerly
were.152
Such ideas are philosophically considered under the rubric of “intensionality.”
The concept of “intension” or “intention” is confusing. In common usage,
“intentions” are a person’s goals or purposes. The road to hell may be paved
with good intentions. In philosophical usage, “intension” (often spelt with ‘s’
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to distinguish it from common usage) generally concerns what something is
“about” rather than what it is.153 Intension is thus the opposite of “extension,”
which denotes something’s spatiotemporal characteristics. Intensionality
concerns thinking, knowing, desiring, expecting and believing, as well as
intending. Intensions are mental rather than physical.
In the evolutionary context, intensionality is the "purpose" behind the process
(if there is any). Intensional descriptions of evolution abound. Richard
Dawkins famously described the gene as acting selfishly.154 Such usages are
metaphorical.
The concept that natural selection must be literally (rather than
metaphorically) intensional is the basis for the recent criticism of natural
selection by Jerry Fodor and Massimo Piattelli-Palmarini.155 They proposed
that natural selection can only act by selecting for particular characteristics,
and that such selection can only work if these characteristics are considered
intensionally, i.e. in terms of what they mean for the evolving organism.
Minds can study things intensionally: they can consider what might happen in
the future, what could have happened in the past, and what might happen if
something else were to occur. They can thus consider counterfactuals (e.g.,
what might have occurred rather than what did occur) in addition to reality. 156
Fodor and Piattelli-Palmarini proposed that our present ideas of natural
selection are similar to those of psychology in the days when the theory of
operant conditioning was used to explain human behavior. 157 Their analogy
works in many ways. Operant conditioning depends on the random generation
of acts only some of which are reinforced, just like natural selection allows
only some variations to survive. Both processes require multiple iterations
(presentations of stimuli or generations of offspring) and work gradually.
Operant conditioning, however, cannot explain most of human behavior. It has
been superseded by cognitive psychology, which considers the complex
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processes that occur between stimulus and response, processes that involve
representations and intensions. Fodor and Piattelli-Palmarini considered
natural selection to be flawed because it cannot account for the intensionality
necessary for the selection process that underlies evolution.
Fodor and Piattelli-Palmarini made much of the fact that natural selection
chooses many traits in addition to those specifically affecting survival. Each
trait can be controlled by multiple genes, and each of these genes can control
multiple other traits. How does natural selection choose the appropriate gene
without working out all the “ifs, ands and buts” of their mechanisms?
For, a theory of evolution must be able to distinguish the causal powers
of coextensive traits; and (as far as we know) the causal powers of
coextensive traits can be distinguished only by appealing to distinctions
among counterfactuals; and (as far as we know) only minds are sensitive
to distinctions among counterfactuals. 158
The authors are avowed atheists. They do not propose a master breeder in
heaven who makes the selections. They simply state that the process of
evolution cannot be completely explained by natural selection, and suggest
that other unknown mechanisms must be operating. Self-organization and
epigenetic inheritance are possibilities.
Fodor and Piattelli-Palmarini may have been seduced by their analogy with
operant conditioning. The working of cognition – how the mind selects how to
respond in a particular stimulus context – requires some account of intensions.
However, natural selection may not need intensions. Whether or not an
organism survives to reproduce is a completely physical (extensional) fact. 159
Natural selection does not distinguish between coextensive traits. If a gene
causes a particular phenotypic trait that has survival value, it will be selected
and the organism will then display all the traits under the control of that gene.
Fodor and Piattelli-Palmarini faulted the theory of natural selection for not
looking at the processes within the black box that determines selection, unlike
cognitive science which has looked at the processes that determine human
behavior. This accusation appears ill-founded. Natural selection involves the
processes that produce a phenotype from the selected genotype. Much more is
known about these molecular processes than about the processes underlying
human cognition.
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(viii) Explanations and Laws
Even if natural selection need not be intensional, we might still be concerned
by some of the other faults that Fodor and Piattelli-Palmarini found in the
theory. A major criticism is that the natural selection on the basis of fitness is
tautological. “Who survives? The fittest. Who are the fittest? Those who
survive.”160 In some cases we can now predict fitness rather than simply
attribute it afterwards to those that survive. However, such predictions are
uncommon. For the most part, evolutionary explanations are post hoc.
Fodor and Piattelli-Palmarini enjoy taking Darwinians to task for claiming that
the fine tuning of the organism to its ecological niche demonstrates the power
of natural selection. Any living organism must survive in its ecological
context. If it does not, it dies. An organism’s ecological niche is basically the
same as where the organism lives.161
Post hoc theories about why particular organisms or traits evolved abound.
Some are as fantastical as Kipling’s “just so” stories. 162 One of Kipling’s
stories explains how the long trunk of the elephant developed when a crocodile
tried to pull an elephant child into the river by its nose. An evolutionary just-so
story is the explanation for the patterns on the shell of the samurai crab found
in the Inland Sea of Japan. The dorsal shell looks very similar to the face of an
angry samurai (Figure I.11). A local myth is that these crabs contain the souls
of the samurai warriors who drowned in a great sea battle in 1185.
Evolutionary biologists have claimed that samurai crabs evolved to have this
facial pattern because fisherman would not eat those that looked like samurai
for fear they might disturb the ghosts. These crabs were therefore thrown back
into the bay. These rejected crabs then survived to reproduce more crabs with
human faces on their shells.
This explanation is completely false. 163 The facial patterns are the result of
muscle attachments on the shell. The crabs always had markings that looked
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Figure I. 11. Samurai Crabs. The left side shows a comparison between the
samurai crab and a samurai mask and helmet. The right side shows a 19th
century ukiyo-e print by Utagawa Kuniyoshi about the Battle of Dan-no-ura. The
ghost of one samurai is on the sea floor. Floating above him are other samurai
already transformed into crabs. (Wikimedia Commons).

like human faces. Similar crab species in regions without any history of
samurai battles have similar markings. Since samurai crabs are only 1 to 2 cm
in body size, they are too small to eat and fishermen throw all the crabs back
into the bay. There is no selection.
Evolutionary explanations do not use simple laws and predictions like those
used in physics. To quote Fodor and Piattelli-Palmarini
We think there are indeed some bona fide adaptationist explanations and
that what they are is precisely what they seem to be on the face of them:
they’re historical explanations. Very roughly, historical explanations
offer (not laws but) plausible narratives; narratives that purport to
articulate the causal chain of events leading to the event that is to be
explained. Nomological explanations are about (metaphysically
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necessary) relations among properties; historical narratives are about
(causal) relations among events.164

However, the science of natural selection has laws aplenty, though they are
often called models.165 R. A. Fisher enunciated the fundamental theorem of
natural selection as “The rate of increase in fitness of any organism at any time
is equal to its genetic variance in fitness at that time.”166 Although it is difficult
to measure either fitness or genetic variance, these variables can be modeled
and the resultant models can be fit to experimental data.
Another law of natural selection proposes that the number of species on an
island varies as the square of the island’s area. 167 Like other biological laws
this is subject to the fact that many variables other than area affect the number
of species, such as the heterogeneity of habitats, the distance from other land
areas, and the biodiversity of those areas. The law only applies ceteris paribus
(other things being equal). This is also true in physics, but the other variables
in physics are usually fewer and more easily controlled. The laws of
momentum can be demonstrated within minutes with billiard balls on a flat
table whereas the laws of evolution must be worked out over generations using
populations of different species in isolated environments.

(ix) Complexity and Design
We have already mentioned the argument of William Paley that such things as
the human eye are so complex that they could not have occurred by chance but
must have been designed by an intelligent creator.168 In recent years this idea
has been resurrected by proponents of “Intelligent Design.” 169
Four basic explanations are possible for the complexity of life on earth.
Evolution by natural selection is the one most commonly held by biologists. A
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second possibility is that complexity develops out of some process of selforganization working together with evolution. 170 Evolution then selects
patterns of development rather than simple proteins. We have already
considered this in the context of evolution’s creativity.171
A third way of dealing with the complexity of life is to consider the process of
evolution to be part of God’s plan.172 The major difference from the scientific
concepts of evolution is that theistic evolution is powered by providence and
headed toward ultimate goals. Though known to God, these goals are only
faintly understood by man.
A fourth approach denies natural selection and claims that intelligent design is
involved at all the steps leading to the present: from the beginning of life to the
development of species, from the development of a brain to the initiation of
consciousness. This differs from theistic evolution by replacing the process of
evolution with the actions of a supremely intelligent designer.
One argument against evolution by random mutation and natural selection is
the improbability of beneficial mutations. Almost all mutations have negative
survival value. How can the necessary beneficial mutations accumulate to
allow the evolution of creatures significantly different from their parents? 173
One parameter that is generally ignored in these arguments is the duration of
time over which evolution has been working. 174 Intelligent design might be a
reasonable theory if the time-course of evolution were several thousand rather
than several billion years.
Another argument against evolution by the proponents of intelligent design
concerns the irreducible complexity of life forms. 175 One example is the
flagellum in some bacteria. This tiny swimming motor is built up of numerous
protein components. The question is how did all the parts separately evolve so
170

Kauffman, S. Prolegomenon to a general biology. In W. A. Dembski & M. Ruse,
Debating design (pp. 151-172).
171

See pp 57-60

172

Haught, J. F. Darwin, design and divine providence. In W. A. Dembski & M. Ruse,
Debating design (pp. 229-245, theological option II)
173

Meyer, S. C. The Cambrian information explosion. Evidence for intelligent design.
In W. A. Dembski & M. Ruse, Debating design (pp. 371-391)
174

Sobell, E. The design argument. In W. A. Dembski & M. Ruse, Debating design
(pp. 98-129)
175

Dembski, W. A. The logical underpinnings of intelligent design. In W. A. Dembski
& M. Ruse, Debating design (pp. 311-330).

72

Whence?

that they could ultimately fit together to form the flagellum if each part has no
known use or selective advantage. Natural selection can only choose systems
that are functioning. Evolutionists counter that this is an argument from
ignorance. The fact that something is not known does not mean that it will
never be known. Indeed, recent research has shown that some parts of the
flagellum have functioned in ways that could have been selected for increased
reproductive success.176
Several genetic mechanisms can allow mutations to develop without affecting
the function of the original gene. 177 Gene duplication provides two genes
within one chromosome. One gene can continue to function while the other
undergoes mutation until it can control some other protein that can combine
with the first to increase survival. This might be the evolutionary mechanism
for the development of the various proteins involved in blood clotting.
Those who support intelligent design hide the religious heart of their theory. In
the United States, the constitution mandates the separation of church and state.
Supporters of intelligent design therefore wish to have their ideas taught in
state-supported schools as science rather than as religion. However, their
proposals fit more comfortably with the religious doctrine of young-earth
creationism than with scientific cosmology and biology. The Intelligent
Designer alas is just an alias for a Christian God.
The major problem with the “science” of intelligent design is that it is based
on negative logic. It makes no positive statements that can be studied
empirically and possibly proven false. Instead it makes negative statements of
the kind that something has not been shown to be possible. It is more cynicism
than science. Some of these negative claims, such as those concerning the
flagellum, have already turned out to be wrong.

4. Darwin’s Children
(i) Punctuated Equilibria
Darwin conceived of evolution as a very gradual process. Indeed, he claimed
that if evolution were to occur by some mechanisms other than “numerous,
successive, slight modifications,” the idea of natural selection would break
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down.178 The idea of gradualism received support when natural selection was
combined with genetics. Genetic mutations can explain the variation needed
for natural selection to work. Large mutations likely lead to death. Smaller
mutations may not cause death, and a tiny minority of these may actually
improve fitness. The general theory then supports numerous small mutations
gradually leading to new species or fitter variants of old species.
However, the fossil record provides evidence for both sudden changes in
species (saltations) and long periods without change. Stephen Gould and Niles
Eldridge therefore proposed that the process of evolution might be
characterized by punctuated equilibria.179 Out of the many mutations that
occur, some may be large and lead to “hopeful monsters.” 180 One of the
hopeful monsters may have been the ancestor of Homo sapiens.

(ii) Special Species
At its beginning, the theory of evolution was violently challenged by religious
believers. The major point of dispute was evolution’s radical departure from
the idea of a divinity that created man and woman separately from all other
animals. Humanity was God’s special creature. Other arguments against
evolution arrayed themselves behind this major difficulty. A particular
problem was the source of morality. If we taught our children that they came
from animals, how could we convince them not to behave like animals?
Biology has considered morality from the viewpoint of evolution. Much recent
work has concerned the biological basis of altruism: why one can act for the
benefit of others rather than oneself. 181 However, the science often seems
strangely disconnected from common views of morality. Ideas of culture and
compassion are strangely missing. Biologists and evolutionary psychologists
talk of the impossibility of altruism beyond the bonds of family, assess human
interactions in terms of cheating in games like that of the Prisoner’s Dilemma,
and suggest that charity can only occur when there is some covert reward in
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terms of community respect or reciprocity. Much of this science describes a
cold and selfish world.
One possible explanation for the evolution of human morality is that
cooperation between individuals might increase the survival of the group. The
initial biological assessment, however, was that group-selection did not occur,
since there was little or no evidence for it in lower animals. This logic fails to
consider the huge difference between humanity and the other animals, or some
actual findings that lower animals may behave (and survive) as communities.
More recent work has suggested that we should reconsider the possibility of
group selection.182
However, the general course of biology appears to have taken the hard-nosed
position that our social acts are simply a means to gain ascendency in the
continuing fight for survival. If we wish a society of cooperating individuals,
we must teach our children to act against their evolutionary instincts. Dawkins
comments in the beginning of The Selfish Gene:
My own feeling is that a human society based simply on the gene's law of
universal ruthless selfishness would be a very nasty society in which to
live. But unfortunately, however much we may deplore something, it
does not stop it being true. This book is mainly intended to be interesting,
but if you would extract a moral from it, read it as a warning. Be warned
that if you wish, as I do, to build a society in which individuals cooperate
generously and unselfishly towards a common good, you can expect little
help from biological nature. Let us try to teach generosity and altruism,
because we are born selfish.183
These ideas of morality have disconcerted humanists. The type of thinking that
they find disturbing is exemplified by the idea that animal signaling (and
hence human language) has evolved not to transfer information that could
benefit the signalee but to provide advantage to the signaler: 184.
Evolution cannot favor altruistic information-sharing any more than it
can favor altruistic food-sharing. Therefore, most animals' signals must
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have evolved to manipulate the behavior of another animal for the
signaler's own benefit. … At first it sounds plausible to suggest that
“language evolved to convey propositional information from one mind to
another.” But that raises the question of why the speaker should
altruistically give away information to an evolutionary competitor. … To
explain language evolution, then, we need to do the same things we did
for morality: find a hidden survival or reproductive benefit in the
apparently altruistic act of speaking.185
Sociobiologists and evolutionary psychologists have not suffered from
modesty. In Sociobiology: the New Synthesis, E. O. Wilson appeared sure that
everything would be explained on the basis of biology: “It may not be too
much to say that sociology and the other social sciences, as well as the
humanities, are the last branches of biology waiting to be included in the
Modern Synthesis.”186 This may represent the over-reaching enthusiasm that
accompanies new lines of thought, and indeed Wilson’s later work is far more
charitable to the humanities. Nevertheless, many humanists have bridled at
such unabashed reductionism.
Nevertheless, reductionism is part of the scientific method. Considering higher
sciences in terms of principles that derive from lower sciences can lead to
insight. However, scientific laws and explanations work at their own level.
Even evolution. The survival of the fittest does not reduce to physics.
Evolution may present us with ideas about art but really cannot explain it. The
idea that the attractiveness of beauty may be in some way related to the
biological idea of supernormal stimuli is intriguing. 187 However, this can in no
way explain (or explain away) the drive of human beings to create beauty. Art
is not a minor branch of biology. The creation and enjoyment of beauty are
where we find much of our understanding of what it is to be human.
Sociobiological interpretations of art tend to the simplistic. Reducing
Shakespeare’s Othello to a story of a jealous alpha male loses the moral
complexity and indeed the very humanity of the play. 188 A major problem is
185
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that scientific explanations of art and literature are expressed as fact rather
than opinion. Modern art may indeed be interpreted in terms of conspicuous
consumption rather than aesthetics,189 but this is an exercise in taste not truth.
Having shown that humanity was not specially created by a loving God, many
evolutionary biologists consider humanity no different from other animals.
In part this may be an over-correction to the discredited view that man
was different from all the other animals in virtue of having a special
relationship to the author of the universe: that a separate day was set
aside by God for the creation of man and that he, uniquely, was made in
the image of God and was God’s particular concern. Over-correction may
explain the fallacious assumption that the only alternative to a
supernatural account of human beings is a naturalistic one. 190
Assuming that human behavior can be fully explained by examining the
behavior of other animals is a mistake. The difference between human beings
and our closest relative, the chimpanzee, is immense. Chimpanzees use
rudimentary tools and communicate to some extent but their abilities are
minimal compared to the achievements of human beings. Not to admit the
differences is foolish. Not to realize that these differences are what make us
human is illogical.
Mary Midgley points out that these inhumane views of humanity were not
shared by Darwin.191 He devoted much of The Descent of Man to a discussion
of the differences between humanity and the other animals and the
development of a moral sense from a combination of social instinct, memory,
language and cognition:
[A]ny animal whatever, endowed with well-marked social instincts,
would inevitably acquire a moral sense or conscience, as soon as its
intellectual powers had become as well developed, or nearly as well
developed, as in man. For, firstly, the social instincts lead an animal to
take pleasure in the society of its fellows, to feel a certain amount of
sympathy with them, and to perform various services for them. …
Secondly, as soon as the mental faculties had become highly developed,
images of all past actions and motives would be incessantly passing
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through the brain of each individual; and that feeling of dissatisfaction
which invariably results, as we shall hereafter see, from any unsatisfied
instinct, would arise, as often as it was perceived that the enduring and
always present social instinct had yielded to some other instinct, at the
time stronger, but neither enduring in its nature, nor leaving behind it a
very vivid impression. … Thirdly, after the power of language had been
acquired and the wishes of the members of the same community could be
distinctly expressed, the common opinion how each member ought to act
for the public good, would naturally become to a large extent the guide to
action…. Lastly, habit in the individual would ultimately play a very
important part in guiding the conduct of each member; for the social
instincts and impulses, like all other instincts, would be greatly
strengthened by habit, as would obedience to the wishes and judgment of
the community.192
Humanity is an immensely social species. Communication and cooperation are
engrained in our genes. Altruism is not a game. Nor must it be learned to
dissemble our baser instincts. Helping one’s neighbor is one of the most
intrinsically rewarding of human behaviors: the activity that makes us feel
truly human.

(iii) Sexual Selection
Natural selection is not all. In The Origin of Species, Darwin also discussed
the process of sexual selection. This is necessary to explain the evolution of
features such as the peacock’s tail, which has no advantage for the survival of
the individual to the age of reproduction. Indeed it actually has very negative
impacts on survival: the tail requires energy to develop and clearly impedes
any rapid flight from a predator. However, the reproductive advantage is that
the peahen selects to mate with the male with the most gorgeous tail. Other
factors are involved in addition to beauty: the peacock with the best tail is
likely the healthiest of the available mates. In Darwin’s words:
[I]f man can in a short time give beauty and an elegant carriage to his
bantams, according to his standard of beauty, I can see no good reason to
doubt that female birds, by selecting, during thousands of generations,
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the most melodious or beautiful males, according to their standard of
beauty, might produce a marked effect. 193

Darwin devoted much of The Descent of Man to the process of sexual
selection. This type of selection was clearly differentiated from natural
selection.
Sexual selection depends on the success of certain individuals over others
of the same sex in relation to the propagation of the species; whilst
natural selection depends on the success of both sexes, at all ages, in
relation to the general conditions of life. The sexual struggle is of two
kinds; in the one it is between the individuals of the same sex, generally
the male sex, in order to drive away or kill their rivals, the females
remaining passive; whilst in the other, the struggle is likewise between
the individuals of the same sex, in order to excite or charm those of the
opposite sex, generally the females, which no longer remain passive, but
select the more agreeable partners. 194
Biologists have studied sexual selection extensively in non-human animals.
Sexual selection is involved in the evolution of the antlers of deer, the long
necks of giraffes, the red breasts of robins and the long tails of widow birds.
In evolutionary psychology, sexual selection has been proposed as a
mechanism for the evolution of much of what we consider truly human.
Geoffrey Miller has suggested that human language might have developed as a
courtship display to attract and entertain sexual partners. 195 Deriving more
from imagination than logic, this idea may be a tale as tall as the peacock’s tail
is gorgeous:
Charming as the notion is that our proto-verbal ancestors found mates
through eloquent proto-speech – oh, to have been a fly on the wall! – it
has very rarely been the case that people have had a pool of eligible
others to select among on the basis of some pleasing trait. Endogamy or
restricted exogamy among small groups, the bartering of daughters, and
status considerations all come into play. It often seems that American
anthropologists forget how fluid our culture is and how exceptional our
193
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marriage customs are, globally and historically. Pyramus and Thisbe,
Eloise and Abelard, Romeo and Juliet, even if they had lived and been
able to reproduce, would have been far too exceptional to have
influenced the gene pool.196
What seems to have been missed, however, is that sexual selection allows
purpose back into evolution. Evolution by natural selection is a purposeless
process of random mutation and selective retention. What is retained is that
which improves survival. If we allow sexual selection and grant the sexes
some degree of consciousness (and intention) in the process of selection,
purpose returns to evolution:
The retention process of sexual selection with human beings is, however,
in large measure purposive and intentional. In this context, puzzling
about whether peahens have purposes in their mating choices is an
unnecessary distraction: other animals aside, it is absolutely clear that
with the human race, sexual selection describes a revived evolutionary
teleology—the reintroduction of intentional, intelligent design into the
evolutionary process. The designer, however, is not a deity but human
individuals themselves. Though it is directed toward other human beings,
it is as purposive as the domestication of those wolf descendants that
became familiar household pets. Every Pleistocene man who chose to
bed, protect, and provision a woman because she struck him as, say,
witty and healthy, and because her eyes lit up in the presence of children,
along with every woman who chose a man because of his extraordinary
hunting skills, delightful sense of humor, and generosity, was making a
rational, intentional choice that in the end built much of the human
personality as we now know it. Natural selection aside, it is an
evolutionary fact that available individuals who were less witty and
intelligent, had poorer hunting skills, were indifferent to children, or were
less generous in the right situations stood poorer chances of attracting a
mate. This Darwinian process of self-domestication introduces a place
for consciousness and purpose that is absent in principle from natural
selection. To that extent, Homo sapiens is a self-designed species.197
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(iv) What Makes Us Human
Darwin admitted that the difference between man and the other animals is
“enormous.” However, he also claimed that “there is no fundamental
difference between man and the higher mammals in their mental faculties.”198
Are the greatest achievements of the human mind present in rudimentary form
in dogs and monkeys? Is the loyalty of a dog to his master a simple form of
morality? Can the chimpanzee really count in the same way as we do? Is the
communication of songbirds a simple version of language?
The differences are so huge that it is easy to assume the hand of God in
fashioning the uniqueness of humanity. How could evolution bring about the
special abilities of the human species? Two processes are possible. Whatever
made us human may have simply been a random mutation that made us more
able to be fruitful and multiply. The other possibility is that the uniquely
human traits developed together with some other adaptation that was
evolutionarily selected for a different reason.
Spandrels may be one way to explain the development of human speech. The
descent of the larynx away from the mouth increased the size of the
pharyngeal space, and this allowed for the later development of complex
speech sounds. The initial change in neck structure could not have been
selected because of the survival-advantages provided by speech since it had to
have occurred before speech evolved. Laryngeal descent may have been
initially selected because it made the animal appear larger (on the basis of the
lower frequency of sound that it can produce)199 or because it made the animal
more able to take in oxygen through mouth breathing. 200
Other developments necessary for language may have occurred in a similar
way.201 Language may not have developed by itself but may have been the
result of the brain developing the recursive ability to create simple procedures
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that invoke themselves.202 For example, one sentence can be nested within
another sentence as a subordinate clause. Recursive processes could have been
helpful for planning complex actions. This ability could have been selected as
advantageous for survival, and then applied to thought and speech at a later
time in evolution.
The evolution of human beings depended most importantly the increase in the
size of the brain. How to measure this has been the subject of some dispute.
The brain of the sperm whale is several times larger than the human brain, and
yet the whale does not appear as intelligent as the human. We can relate the
brain size to the body size using a ratio, but this does not help since the mouse
brain makes up about 10% of its body weight and the human brain only 2%. A
bigger body should not necessarily require more brain to control it: the skill
required to drive a truck does not increase linearly with the weight of the
truck.203 An “encephalization quotient” can be calculated using a power
function of the body weight. This can be standardized to the cat brain and
compared across similar animals. The encephalization quotient is near 7.5 for
humans, 5.5 for dolphins, 2.5 for chimpanzees, 2 for whales, and 0.5 for
mice.204 This is illustrated in the lower left of Figure I.12.
However, it might perhaps be better just to consider the number of neurons in
the brain. Primates have a larger number of neurons within a given size of
brain than other mammals. Human beings have larger brains than other
primates. Within primates the number of neurons is closely determined by the
size of the brain. The brains of human beings therefore have the largest
number of neurons (86 billion) of all animals, together with an approximately
equal number of glial cells. 205 The numbers of neurons in the brains of
different animals are shown in the lower right of Figure I.12.
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Figure I.12. Human Brain. Upper left of the figure shows the main features of
the human brain. Upper right shows a mouse and monkey brain on the same
scale. Lower left shows the encephalization quotient for different mammals.
Lower right shows the number of neurons in the brains.

Our larger brain is mainly due an increase in the size of the brain’s neuronfilled outer layer, the neocortex.206 The change is mainly in surface area, with
the process causing multiple sulci (furrows) and gyri (ridges). The thousandfold increase in cortical surface area from mouse to man occurs with only a
twofold increase in cortical thickness. Another factor is the increase in the
number of interneurons that transmit information between one cortical neuron
and another. Perhaps, the inter-connectivity of the cortex is what determines
our uniqueness.207 In human brains, the “ganglionic eminence” is a speciesspecific source for interneurons. Complexly related genes and transcription
factors control the formation, migration and connections of interneurons.
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Several genes have been identified that are clearly related to human brain size.
Defects in these genes result in a small but architecturally normal brain
(microcephaly) and mental retardation.208
The neocortex is a mosaic of different areas. These regions are distinguished
by their specific connections to and from the outside world and among each
other. The size of the frontal lobe is larger in primates than in other mammals.
Humans do not differ from other primates in terms of the size of the frontal
lobes relative to the whole brain. Nevertheless, the prefrontal cortex relative to
total frontal cortex is accentuated in human brains, and there is also a greater
amount of white matter in the frontal lobes.209 The most anterior region of the
frontal cortex is particularly prominent in human beings.
With these data, we can return to the arguments about brain size. The absolute
size of the human frontal lobes is much larger than in other primates. We have
a little bit more dexterity than our primate cousins but much more intelligence.
The motor and premotor areas are increased a little in human brains but the
prefrontal regions are increased a lot.
The brain of Homo sapiens developed very quickly: we have a “runaway”
brain.210 Evolution benefited from some positive feedback loop. The idea of
“runaway” evolution was initially proposed by R. A. Fisher to account for the
peacock’s tail.211 Both the male’s conspicuous feature and the female’s
preference for it evolve together. Male offspring will have beautiful tales;
female offspring will have a preference for males with such tales. The
evolution of the human brain has likely occurred because of the positive
effects of language, memory and culture on subsequent selection.
Language clearly differentiates humans from all other animals. Other animals
may have communication systems based on signs but they do not possess a
grammar to allow them to convey an infinite variety of propositions. Language
208
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depends on areas of association cortex that are more connected to other areas
of cortex than to specific afferents (incoming connections from the senses) or
efferents (outgoing connections to the muscles). How these areas develop and
how they operate is not known. Certain genes are essential to the proper
development of language, and mutations in these genes can cause inheritable
language disorders.212
As well as language, human beings possess a far more developed sense of self
than other animals. Together with the sense of self comes a special type of
“episodic” memory. Endel Tulving has proposed that this ability to remember
things organized in relation to ourselves, to re-experience such memories as
though we were once again involved, and to predict what we might be like in
the future is unique to human beings.213
Human beings are immensely social animals. Our ability to imitate is essential
for developing our social nature, to recognizing the minds of others, and to
communicating with them.214 Human babies within days of birth imitate the
expressions of others. This ability, highly developed in human beings, may
facilitate the learning of speech and other complex behaviors. Special mirror
neurons exist in the frontal lobes of primates. 215 These are active both when
the animal performs an action and when the animal watches the action being
performed by another. Perhaps the evolution of this mirror learning system
might be a key to the rapid changes that led to the human brain. 216
One of the most striking characteristics of human beings is our ability to solve
problems in new ways. This requires imagination: the ability to consider
212
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events and objects independently of sensory experience.217 Such
representational processing allows us to consider what-if questions. What if
we used this for that? What if we did this instead of that? Our creative
imagination allows us to invent new tools, tell stories to interpret our past and
predict our future, and make objects that are beautiful as well as useful.
Human creativity evolved very slowly. 218 For millennia we were content with
arrowheads and axeblades. Yet human creativity grows on itself, and now we
track the movements of the stars and learn the workings of our minds.
Creativity leads to culture. The human being is alone among the animals in
storing what has been learned externally, either in objects or in the brains of
others. This means that our brains do not have to store everything we need to
know: they just need tools to access what is stored elsewhere. We do not come
with a language installed; we come with the program to learn a language. We
do not need to re-invent the wheel; we simply learn how to use it. The ability
to create makes us greater than what we were at our creation.
Cultural evolution is more rapid than biological evolution. Ideas can be
considered memes (from the Greek mimema, “imitation”).219 Memes are
transmitted from generation to generation like genes. Selection of the fittest
meme is probably similar to genetic selection. However, memes are not
changed by random mutation and then selected. They are actively revised,
combined, and expanded by anyone who receives and transmits them. Their
inheritance is Lamarckian rather than Darwinian.220

(v) Contingencies
Another distinguishing feature of humanity is its sense of religion. We cannot
think of ourselves without considering our place in the universe, and our share
of time. Evolution has proposed that we were not specially created by a loving
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God. Where then do we find our sense of purpose? How do we assume our
proper role in the unfolding of the universe?
Perhaps we can consider the process of evolution itself to be divine. 221 We
may thus represent the working out of God’s plan for the universe. God is then
a part of all that exists. These concepts of immanence fit more easily with the
mystical than the doctrinal aspects of religion.
Or perhaps we might consider evolution in terms of form-building and
complexity-seeking. The process may thus be searching for the sacred. 222
Teleology – causes that pull events toward ultimate goals rather than push
them from away from beginnings – may be as important as our more
workaday causation that can only act on the future and not by the future. 223
Life may act locally to decrease entropy despite its inevitable overall increase.
Finding out how we can preserve and increase complexity may provide us
with purpose.
And yet, life appears quite fragile. The Burgess Shale, a region of the
Cambrian seafloor of 500 million years ago that was pushed up by plate
tectonics into what is now the Canadian Rockies, contains fossils that appear
to have no relationship to organisms that survived to later years. This led
Stephen Jay Gould to postulate that evolution happens by chance, with no
underlying laws to determine where it should lead. He wondered what might
happen if we rewound the tape of life back to the Cambrian period and then let
it play again. Would it still lead to the life forms that we have now? Gould
thought it far more likely that the path of evolution would be radically
different from what actually occurred. Humanity happened by chance.
Homo sapiens, I fear, is a “thing so small” in a vast universe, a wildly
improbable evolutionary event well within the realm of contingency.
Make of such a conclusion what you will. Some will find the prospect
depressing; I have always regarded it as exhilarating, and a source of
both freedom and consequent moral responsibility. 224
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Others have disputed this conclusion. 225 However, the ideas ring true. On the
surface, they offer little comfort. However, they offer a challenge: we must
find our purposes within ourselves. As Jean-Paul Sartre said, we are
“condemned to be free.”226

5. Whence?
So many years. The dates boggle the mind. Our universe began 13.8 billion
years ago. The world we live on assumed its orbit round the sun 4.5 billion
years ago. Life on earth developed about 3.5 billion years ago. Early humanoid
species evolved from lesser primates about 2 million years ago. Homo sapiens
evolved about 300 thousand years ago. We are yet young.
This at least is the scientific view. The religions of the world interpret things
differently. The Judeo-Christian scriptures state that “in six days the Lord
made the heavens and the earth, the sea, and all that is in them.”227 Many
people believe in the literal truth of this, disputing the evidence of science. As
we shall see in next chapter, the scriptures were also once interpreted as
showing that the sun moved around the earth. Nowadays, even those that
believe the universe is only 6000 years old no longer believe the Earth to be its
center.
The Eastern religions are more comfortable with the idea of millions of years.
The Buddha tried to explain to his disciples the duration of past time. 228 If
every hundred years a man were to wipe the face of a great mountain with a
smooth cloth, the mountain would ultimately be worn away, yet even then an
eon would not have come to an end. And the eons that have already elapsed
are more than the number of grains of sand on the banks of the Ganges. Such
is the duration of samsara (the continuous cycling of birth, life, death and
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rebirth). However, the teachings of the Buddha deal not with the nature of time
but with the way to escape it.
Many are the levels of interpretation. The full meaning of our existence is not
yet plumbed. Science interprets the book of the world and changes its
interpretations as it learns more. Religion interprets the book of scripture and
tends not to change. However, how we think about spiritual things can evolve.
Science knows little. Sometimes it acts as though it knows much more. Yet
most of the universe is composed of dark matter and most of the genome is
non-coding. As we shall see in the next chapter, our understanding of the
world we live in is rife with uncertainty. A scientist must have as much faith
that what she measures is real as a believer must have that what he perceives
beyond reality is true.
Religion knows little. New doctrines sometimes need to be manufactured to
compensate for what old doctrines have failed to explain. When the ideas get
out of hand, new religions arise to make the world more comprehensible.
We live as creatures of the universe. Yet we create an understanding of this
universe and our place in it. Part of our understanding comes from observation
and experiment, part from insight and meditation. Knowledge from outside
should combine with understanding from within.
Or is this just wishful thinking? Can science and religion be reconciled? Even
if believers interpret Genesis metaphorically, they often retain other
supernatural beliefs. In Christianity, these center on the doctrine that Jesus
Christ died for our sins and was resurrected from the dead. Yet modern science
does not accept the idea of resurrection.
Belief in evolution differs from theism in ways that cannot be rectified by
simply recasting Genesis as a metaphor and considering evolution to be the
way in which God works.229 If God is omnipotent and benevolent, why did he
not bring forth man de novo (as in Genesis) and not by means of evolution?
Evolution requires the continual creation and destruction of millions of life
forms. Nature is “red in tooth and claw.” 230 Suffering is unavoidable.
However, Francis Collins, the leader of the Human Genome Project and
present director of the U. S. National Institutes of Health, has proposed that
Christianity is fully compatible with evolution. He considers evolution as a
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tool in God’s plan for the universe and the genetic code as the language in
which God created life. He has put forth the idea of BioLogos: a combination
of evolutionary biology and the concept of logos from the gospel of John.
BioLogos expresses
the belief that God is the source of all life and that life expresses the will
of God. …Science is not threatened by God; it is enhanced. God is most
certainly not threatened by science: He made it all possible. 231
Many believers may thus accept scientific ideas of cosmology and evolution,
and interpret Genesis in a metaphorical way. However, often there is a
retrenchment within the walls of other beliefs. For example, the principles of
BioLogos include the idea that although humans have evolved from other
species,
humans are also unique in ways that defy evolutionary explanation and
point to our spiritual nature. This includes the existence of the Moral
Law (the knowledge of right and wrong) and the search for God that
characterizes all human cultures throughout history. 232
Pope John-Paul II recognized that “the theory of evolution is more than a
hypothesis.” However, he maintained that the spiritual soul is created by God:
Consequently, theories of evolution which, in accordance with the
philosophies inspiring them, consider the mind as emerging from the
forces of living matter, or as a mere epiphenomenon of this matter, are
incompatible with the truth about man. 233
Perhaps we might consider all the claims of scriptures differently from our
experience of the real world. The scriptures were created by human beings to
give us reasons for why we do things. Rather than represent the world, they
give it meaning. They are more like poetry than science.
Even the idea of the resurrection can be considered as meaningful without
being literally true. Belief in the resurrection may be not so much a belief in
the empty tomb in the garden of Joseph of Arimathea, as a belief in the

231

Collins, F. S. (2006). The language of God: A scientist presents evidence for belief.
New York: Free Press. (Option 4. BioLogos, Science and faith in harmony, pp. 197211, actual quotations from p. 203 and p. 233).
232
233

ibid p 200

John-Paul II (1997). Message to the Pontifical Academy of Sciences. Quarterly
Review of Biology, 72, 381-383. (Original French version is on pp 377-379. The
English translation has mistakes).

90

Whence?

possibility of transformation. The most important feature of belief is its ability
to lead to actions, actions that give life meaning. Richard Holloway quotes the
example of Rosa Parks who in 1955 refused to give up her seat on a bus in
Montgomery, Alabama: “a whole people walked out of the tomb of
segregation because a woman had the courage to refuse to go to the back of
the bus. That was a resurrection moment.”234
Belief in a resurrection two millennia ago thus entails a present commitment to
transform what is wrong to what is right. The story of the resurrection is the
way we give mental force to this commitment. Doing good is more important
than believing in the story’s details.
Religion and reality follow different rules. As Blaise Pascal said, “The heart
has its reasons which reason does not know. … It is the heart that experiences
God and not the reason. This then is faith: God felt by the heart, not by the
reason.”235 Perhaps we should keep religion and science separate. Religious
truth is known by faith and scientific truth by reason.
If this is true, what is the nature of God? He or She may live not in the real
world but in the human mind. We may have created God rather than God
created us.
The other attractively simple approach is to see God not as the one who
created us, but as the one created by us to explain our own existence. …
God is the way we talk about the mysteries of our own nature. 236
However, we must beware hubris. Who are we that we claim to create the
creator? We must attend to the words of Paul about the godless:
professing themselves to be wise, they became fools, and changed the
glory of the uncorruptible God into an image made like to corruptible
man … changed the truth of God into a lie, and worshipped and served
the creature more than the creator.237
Perhaps we should not say that we create our God but that we develop a better
understanding of a possible God. To this we shall return. However, first we
shall consider the nature of the world perhaps created by this possible god.
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CHAPTER II: WHAT IS THIS WORLD WE LIVE IN?
1. And Yet It Moves
(i) Nature’s Book
Any evaluation of the relations between science and religion must consider
Galileo Galilei.1 In 1633, Galileo was forced by the Inquisition to abjure his
belief that the earth moves round the sun, an idea contrary to the Holy
Scriptures. Legend has it that he muttered Eppur si muove (And yet it moves)
after his recantation. This is probably not true. Legend also has it that the
Catholic Church finally saw the error of its ways and rehabilitated Galileo.
This is also probably not true.
At the time of Galileo, truth was determined by the Holy Scriptures, as
revealed by God and interpreted by his church. Unfortunately, the holy words
can be interpreted in different ways, just as scientific observations can be
explained by different theories.
Much of the Protestant Reformation was based on interpretations of scripture
at odds with those of the Roman Catholic Church. In order to prevent the
spread of such heresies, the Council of Trent (1545-1563) set up an index of
books that were not to be read. The council further decreed that
in matters of faith and morals pertaining to the edification of Christian
doctrine, no one, relying on his own judgment and distorting the Sacred
Scriptures according to his own conceptions, shall dare to interpret them
contrary to that sense which Holy Mother Church, to whom it belongs to
judge their true sense and meaning, has held and does hold.2
Did “matters of faith and morals” include science? The early church had
fought vigorously against heresies concerning the nature of the trinity and the
reality of the resurrection, but had tended to stay clear of natural philosophy,
as science was then known.
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St. Augustine had proposed that the book of nature provided as much evidence
for the glory of God as the sacred writings: “The scripture is a book that must
be heard; the universe a book that must be observed.”3 Augustine had been a
Manichaean before he converted to Christianity. Manichaeism was a Gnostic
religion that believed in a universe where the good of the spirit was in
continual conflict with the evil of the world. By describing the beauty of the
world, Augustine hoped to convince the Manichaeans that the world created
by God was basically good rather than evil.
In 1543, Nicolaus Copernicus published The Revolutions of the Heavenly
Spheres.4 This proposed that the earth and planets circled around the sun
(heliocentrism) rather than the sun and planets revolving around the earth
(geocentrism), which had been the accepted theory since Claudius Ptolemy
(90-168 CE). The systems are compared in Figure II.1. Realizing that
philosophers trained in the theories of Aristotle and Ptolemy would be
displeased, Copernicus did not publish his findings until he was close to death.
His book was read and the philosophers were offended. However, the church
did not list it on the Index.
The Jesuit Roberto Bellarmine (1542-1621) was much concerned with how to
interpret scripture, and how to distinguish heretical belief from hypothetical
supposition. His Disputations on the Controversies over Christian Faith
against the Heretics of the Day (1586-1593) proposed that the scriptures could
be understood both literally and spiritually. For example, the literal meaning of
the Exodus is that God rescued the Jews from Egypt and led them to Canaan,
whereas the spiritual meaning is that God will save the faithful and bring them
to heaven. However, interpretation remained a sensitive issue and the first
volume of Bellarmine’s Disputations was temporarily placed on the Index
because he also claimed that the temporal rulers of the world should govern by
the consent of their subjects, and not because the church had anointed them as
emperors or kings. Nevertheless, by 1599 his books were no longer prohibited,
and Bellarmine had become a cardinal.5
3

. Augustine (5th century CE) Enarrationes in Psalmos 45, 7 Available at
http://www.documentacatholicaomnia.eu/04z/z_0354-430_Augustinus_Enarrationes
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4
Copernicus, N. (1543). De Revolutionibus Orbium Coelestium. translation available at
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th

Figure II.1 Astronomical Systems of the 16 Century. On the left is the
geocentric system as published in the Cosmographia of Peter Apian and
6
Gemma Frisius (1564). In this system the planets move in crystalline spheres.
On the right is the heliocentric system as proposed by Copernicus in 1543. In
this system the planets circle through space around the sun.

One difficulty with interpretation is to determine when something is meant
metaphorically rather than literally. The Christian Eucharist derives from the
last supper wherein Jesus shared bread and wine with his disciples:
For I have received of the Lord that which also I delivered unto you, that
the Lord Jesus the same night in which he was betrayed took bread:
And when he had given thanks, he brake it, and said, Take, eat: this is
my body, which is broken for you: this do in remembrance of me.
After the same manner also he took the cup, when he had supped,
saying, this cup is the new testament in my blood: this do ye, as oft
as ye drink it, in remembrance of me. 7

6

Available at http://archive.org/details/cosmographiaapia00apia

7

I Corinthians 11:23-25
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The term “Eucharist,” (thanksgiving) derives from the thanks given before
breaking the bread. In the 13th century CE, the Roman Catholic Church
proposed a doctrine of transubstantiation: that the substance of the bread and
the wine were changed during the Eucharist into the actual body and blood of
Christ. Thomas Aquinas explained the process using Aristotle’s metaphysics.
Objects have both a “substance” (which defines what they are) and “accidents”
or “appearances” (which determines how we perceive them). In the Eucharist,
the substances of the bread and wine are changed even though they appear the
same.
This interpretation was rejected by the Protestants, who considered the
presence of Christ in the communion to be spiritual rather than actual. 8 The
Council of Trent, however, affirmed the doctrine of transubstantiation. Not to
believe this interpretation of the Eucharist was considered anathema. God is
not served by compromise.
At the end of the 16th century, the Roman Catholic Church also began to
consider whether the heliocentric hypothesis of Copernicus contradicted
scripture. The Bible actually does not provide a cosmology, being far more
concerned with salvation than with physics. However scholars found a key
quotation in Ecclesiastes
One generation passeth away, and another generation cometh: but the
earth abideth for ever.
The sun also ariseth, and the sun goeth down, and hasteth to his place
where he arose.9
The word translated as “abideth” is the Hebrew word for “stand.” As in
English, this can mean to be erect, to remain, or to endure. Although it has the
main sense of being immovable, in some contexts the word is more related to
persistence in time than to stability in space. The first verse quoted from
Ecclesiastes compares the transience of man to the eternity of the universe,
and is not directly applicable to the immobility of the earth. Nevertheless, the
second verse clearly describes the movement of the sun. The proposal of
Copernicus that the sun stood still at the center of the orbiting planets could
thus be considered as contradicting the word of God.
8

Most Protestant denominations assert a spiritual rather than physical presence, for
example: Church of England. (1562). Articles of Religion (Article 28). However
Lutheran Churches believe that the body and blood of Christ are present in addition to
rather than instead of the bread and wine (“consubstantiation”).
9
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(ii) Physics and Poetry
Giordano Bruno (1548-1600) was a Dominican priest, poet and itinerant
philosopher.10 He agreed with Copernicus that the earth moved around the sun.
He further conceived the universe to be limitless, with an infinite number of
worlds circling around an infinite number of suns, a view that has some
resonance with the parallel universes of modern physics. 11
For Bruno, everything was infused with God.12 However, Bruno’s writings
were more poetic speculation than scientific theory. The epigram Se non è
vero, è molto ben trovato (If it is not true, it is very well invented) is often
attributed to him, though he was probably quoting an earlier proverb.13 Even if
the attribution is not true, it is appropriate.
Physics has often been suspicious of poetry. In Göttingen in 1927, on finding
out that his friend J. Robert Oppenheimer was writing poetry, Paul Dirac joked
that
In science, you want to say something nobody knew before, in words
everyone can understand. In poetry, you are bound to say something that
everybody knows already in words that nobody can understand. 14
Bruno returned to Italy in 1592. He was soon arrested for heresy by the
Inquisition, imprisoned for seven years and finally brought to trial in Rome in
1600. Due to his expertise in the evaluation of heresy, Roberto Bellarmine was
appointed one of the judges presiding at the trial. Although Bruno had
proposed a heliocentric cosmology, this was not itself then considered heresy.
Bruno’s main heresy was his claim that bread could not be transubstantiated
into flesh. His belief in an infinite universe and his refusal to believe in the
divinity of Christ were probably among his other heresies. Bruno refused to
10

Rowland, I. D. (2008). Giordano Bruno: Philosopher/heretic. New York: Farrar,
Straus & Giroux.
11

Tegmark, M. (2003). Parallel universes. In J. D. Barrow, P. C. W. Davies, & C. L.
Harper (Eds.) Science and Ultimate Reality: From Quantum to Cosmos. (pp. 459-491).
Cambridge, UK: Cambridge University Press.
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Bruno, G. (1585, translated by R. de Lucca and R. J. Blackwell, 1998). Cause,
principle, and unity. Essays on Magic. Cambridge, UK: Cambridge University
Press.(especially Dialogue 2)
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Bruno, G. (1585, translated by Memmo, P. E. ,1965). Giordano Bruno's The heroic
frenzies. Chapel Hill: University of North Carolina Press (II:3).
14
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recant and was sentenced to be burned at the stake in the Campo dei Fiori.15
For Bellarmine, what had previously been ideas for discourse and debate now
became matters of fire and flesh.
Although Bruno is considered a marginal figure in the history of science, his
martyrdom cast a huge shadow over what happened in the ensuing years.
Galileo took great pains not to be like Bruno. Yet he was ultimately arraigned
in the same rooms where Bruno had been tried and sentenced.
On the 400th anniversary of Bruno’s death, the Roman Catholic Church
expressed regret about the execution. Nevertheless, the church confirmed that
he had been justly condemned for views contrary to Christian doctrine, and
that his Inquisitors had acted compassionately and had attempted to save his
life.16 These comments miss the point. Human beings reject the idea that a man
might be executed solely for his beliefs.
Heather McHugh published a poem about these matters in 1993. 17 It is a
complex and multilayered poem about the experiences of a group of American
poets in Italy. At the end of their visit they are taken by the “most politic and
least poetic” of their hosts to dinner in the Campo dei Fiori where a statue of
Bruno had been erected in 1889. Their host tells them
The statue represents Giordano Bruno,
brought to be burned in the public square
because of his offence against
authority, which is to say
the Church. His crime was his belief
the universe does not revolve around
the human being: God is no
fixed point or central government but rather is
poured in waves, through all things. All things
move. “If God is not the soul itself, He is
the soul of the soul of the world.” Such was
his heresy.
15

Singer, D. W. (1950). Giordano Bruno: His life and thought, with annotated
translation of his work On the infinite universe and worlds. New York: Schuman
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Soldano, A. (2000, February 17.). Letter concerning the Conference on Giordano
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(iii) Music of the Spheres
Copernicus’ heliocentric theory of the universe provided a more efficient way
of tracking the stars than the geocentric theory. To our current thinking, this is
obvious. However, we understand much more now than we did then. The
history of science is best considered from the viewpoint of the scientists alive
when it happened. To think now as they did then, we
must have in mind … a series of spheres, one inside another, and at the
heart of the whole system lies the motionless earth. The realm of what we
should call ordinary matter is confined to the earth and its neighbourhood
– the region below the moon; and this matter, the stuff that we can hold
between our fingers and which our modern physical sciences set out to
study, is humble and unstable, being subject to change and decay … The
skies and the heavenly bodies – the rotating spheres and the stars and
planets that are attached to them – are made of a very tangible kind of
matter too, though it is more subtle in quality and it is not subject to
change and corruption.18
The medieval understanding of the heavens was part of a more extensive
theory of physics. Matter was composed of four elements: earth, water, air and
fire. Earth and water are subject to gravity and tend to fall, whereas air and fire
are characterized by levity and tend to rise. If the elements did not mix we
would have four concentric spheres: a solid earth at the center covered by an
ocean of water, an atmosphere of air and finally a region of enduring fire.
However, during the creation some of the earth had been drawn out of the
waters to form the land. The elements that had been thus mixed together then
tried to return to their proper spheres.
The heavens were made of a fifth element (quintessence) that was
incorruptible. The moon, the sun, the planets and the stars were fixed in
spheres that rotate around the earth. These spheres were made of a subtle
crystalline material so that the higher spheres could be observed through the
lower. And in the tenth sphere God could observe his creation and focus on the
world of man.
However, observed planetary motions did not fit the pure circles presumed by
the rotating spheres. Predicting the positions of these “wandering stars”
required additional movements called epicycles. The planets thus circled
around a point that circled around the world.
18

Butterfield, H. (1949, updated 1957). The origins of modern science: 1300-1800.
London: Bell (p. 17).
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Copernicus’ system was simpler. However, it still needed epicycles to make
the theory exactly fit the data, because the actual planetary orbits around the
sun are elliptical rather than circular. The idea that these orbits were not
circular was slowly becoming known through the work of Tycho Brahe and
Johannes Kepler. However, it was not until Isaac Newton that these planetary
orbits could be understood. Aristotelian physics postulated that things
composed of earth seek their proper sphere. Gravity was thus only related to
the earth. The idea of gravity as a universal force of attraction between objects
was not formulated until Isaac Newton.

(iv) Mutability of Heaven
Part of the accepted view of the universe in the 16 th century was that
imperfection and change only occurred in sublunar regions. The heavens were
perfect and, though they moved, they did not otherwise change. As
astronomers searched the heavens, however, they found evidence that the
heavens might change. In 1572 Tycho Brahe discovered a transient new star
(nova) out among the fixed stars, and in 1577 he showed that a comet was
moving beyond the moon in a path that could not be fit with the rotating
spheres of classical astronomy.
Galileo was the first to use a telescope to observe the stars. He published his
results in 1610 in the book The Starry Messenger.19 Viewed in his telescope,
the moon’s surface was not perfectly smooth but showed mountains and
craters (Figure II.2).
Even more intriguingly, the telescope revealed smaller stars in the vicinity of
Jupiter that moved in ways that could only be interpreted as orbits around
Jupiter. Such movements could not be understood in the Ptolemaic system.
Small stars near Jupiter should have been embedded in the crystalline sphere
that moved Jupiter. The importance of the finding was that if moons revolved
around Jupiter, perhaps the planets revolved around the sun. Galileo named
Jupiter’s moons after Cosimo II de’ Medici, Grand Duke of Tuscany. By dint
of this, he obtained a position in the court in Florence.
Galileo’s research began to attract attention and criticism from those who
followed traditional views. One of the scriptural contradictions often discussed

19

Galileo (1610) The Starry Messenger. In Drake, S. (1957). Discoveries and opinions
of Galileo. Garden City, NY: Doubleday (Anchor Books).
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Figure II.2. The Moon. The image on the right is the moon as illustrated in
Galileo’s Starry Messenger, and the photo on the left is the moon as seen
through a modern telescope (copyright 2010 by Fred Espenak,
www.MrEclipse.com).

was the fact that God had stopped the sun when Joshua had defeated the
Amorite kings in the battle of Gibeon.20 Why should the sun be commanded to
stand still if the sun were already motionless? The scripture cried out for a
figurative interpretation, but the church understood only a miracle.
In a 1615 letter to the Grand Duchess Christina, mother of Cosimo, Galileo
justified his work. He pointed out that Joshua’s stopping of the sun is no more
explicable in the Ptolemaic system than in the Copernican. He quoted
Augustine:
If anyone shall set the authority of Holy Writ against clear and manifest
reason, he who does this knows not what he has undertaken; for he
opposes to the truth not the meaning of the Bible, which is beyond his
comprehension, but rather his own interpretation; not what is in the
Bible, but what he has found in himself and imagines to be there.21
20
21

Joshua 10:13

Galilileo (1615) Letter to the Grand Duchess Christina In Drake, S. (1957).
Discoveries and opinions of Galileo. Garden City, NY: Doubleday (Anchor Books) (p
186). The quotation from Augustine is from his letter to Marcellinus (412 CE) available
at http://www.newadvent. org/fathers/1102143.htm
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In December 1615, Galileo travelled to Rome to discuss these matters. The
Roman churchmen felt that astronomical measurements dealt with appearances
rather than reality. In February, 1616, the church decreed that the heliocentric
theory of Copernicus was “foolish and absurd [stultam et absurdam],
philosophically and formally heretical, inasmuch as it expressly contradicts the
doctrine of the Holy Scripture.”22
Shortly after the decree, Galileo met with Cardinal Bellarmine. Galileo was
warned that he should abandon any Copernican beliefs. Whether or not he was
also ordered to abstain from discussing the Copernican system is a matter of
dispute. An unsigned memorandum in the Vatican files states that he was so
instructed, whereas a letter from Bellarmine to Galileo assured him that he was
simply notified that he should not believe Copernicus.
Cardinal Bellarmine died in 1621, and Cardinal Barberini was elected Pope
Urban VIII in 1623. The new Pope had been a friend of Galileo in Florence.
Galileo asked him if he might write a dialogue in Italian concerning the
differences between the Ptolemaic and Copernican systems. The Pope agreed
and the Dialogue Concerning the Two Chief World Systems was published in
the spring of 1632 with Vatican approval.23 The dialogue has three characters:
Salviati, Sagredo and Simplicio. The first two were named after friends of
Galileo, and represented science and reason. The third represented the views
of Ptolemy and Aristotle. Simplicio was a fool.
The dialogue considered Galileo’s recent research. Most important was the
discovery that the planet Venus went though phases just like the moon. These
phases are not observable without the telescope. These changes would be
impossible in the Ptolemaic system since the sun was in a sphere more distant
from the earth than Venus. In such a system we could never see Venus and the
Sun close together with Venus illuminated over more than half of its aspect
since it could never be on the other side of the sun (Figure II.3).
In October of 1632, Urban VIII called Galileo to Rome to appear before the
Inquisition on suspicion of heresy. What had happened to the convivial
relationship between scientist and pope? Someone had clearly informed the
pope that there was an injunction on file forbidding Galileo to consider the
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Figure II.3. The Phases of Venus. In the geocentric system represented on
the left, the planet Venus is never on the far side of the sun (S) relative to the
Earth (E) and therefore is never illuminated over more than half its aspect. In
the heliocentric system the planet goes through phases much like those of the
moon, and also increases in apparent size when in front of the sun. The
change in the apparent size explains why Venus maintains an almost constant
brightness during its phases.

theories of Copernicus. However, Urban VIII may have also believed that he
had been played for a fool. Someone could easily have suggested that
Simplicio was a papal caricature.
The trial was complex. The unsigned memorandum in the Vatican files was
countered by the signed letter from Bellarmine to Galileo allowing him to
consider the ideas of Copernicus, provided he did not believe them. This led to
what we would today call a “plea bargain.” Galileo was to confess to having
inadvertently made the Copernican view too convincing in his dialogue, to ask
for mercy, and to get off with another admonition. 24
It was not to be. The judgment was that Galileo’s heliocentrism was
“vehement heresy.” What had happened? Had those who had schemed against

24

Blackwell, R. J. (2006). Behind the scenes at Galileo's trial: Including the first
English translation of Melchior Inchofer's Tractatus syllepticus. Notre Dame, IN:
University of Notre Dame Press; Fantoli, A. (2005). The disputed injunction and its
role in the Galileo’s trial. In E. McMullin (Ed.) The Church and Galileo. (pp. 117-149).
Notre Dame, IN: University of Notre Dame Press.

102

What?

Galileo led him into a trap? Was the pope more upset by the affair than had
been presumed?
Perhaps Galileo supported other heresies that the court did not wish to make
public. Some have proposed that Galileo’s ideas on the substance of things as
described in his 1623 book The Assayer were contrary to the church’s doctrine
of transubstantiation and therefore heretical. 25 However, whether these ideas
contributed to the outcome of the trial remains only speculation.26
The tribunals of the Inquisition did not follow the same principles as courts of
law: “In a theological state, man is not innocent until proved guilty. Much the
reverse, he is presumed guilty and God or the authorities alone can know how
much.”27 The very fact of having been arraigned before the Inquisition meant
that heresy had been discovered, and all that remained was for its extent to be
precisely determined.
The sentence of the court was severe. In 1633 Galileo was forced to abjure his
heresies and was condemned to prison. However, this imprisonment took the
form of house arrest. Although Galileo’s dialogue was placed on the Index of
prohibited books, it was smuggled out of Italy, translated into Latin and
published in Holland in 1638.

(v) Creating Theory
How did this revolution in the way we conceive the heavens occur? When did
the accepted way of looking at things no longer work? Where did the new
theories come from? Scientists collect new data, but they have often no clear
way to discern what they mean.
The progress of Science is generally regarded as a kind of clean, rational
advance along a straight ascending line; in fact it has followed a zigzag
course at times almost more bewildering than the evolution of political
thought. The history of cosmic theories in particular, may without
exaggeration be called a history of collective obsessions and controlled
25
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schizophrenias; and the manner in which some of the most important
individual discoveries were arrived at reminds one more of a
sleepwalker’s performance than an electronic brain’s. 28
New concepts are created by melting down the frozen structure of accepted
theory so that some new fusion of ideas can take place. Arthur Koestler was
particularly taken by analogies between the process of scientific discovery and
the attainment of mystic vision:
Every creative act – in science, art or religion – involves a regression to a
more primitive level, a new innocence of perception liberated from the
cataract of accepted beliefs. It is a process of reculer pour mieux sauter,
of disintegration preceding the new synthesis, comparable to the dark
night of the soul through which the mystic must pass.29
Many of the cosmologists of the 16th century tended to mysticism. Copernicus
derived his ideas more from love of geometry than attention to data. He
proposed that the universe was spherical because the sphere was the perfect
geometric shape.30
Johannes Kepler was even more in thrall to geometry. In his Mysterium
Cosmographicum of 1596 he interpreted the orbital distances of the planets
from the sun in terms of the five Platonic solids. These are solid shapes with
faces that are congruent regular polygons. Thus the cube has six equal square
faces, and the dodecahedron has twelve pentagonal faces. Kepler proposed that
the spheres in which the planets revolved around the sun were separated from
each other by an interposed Platonic solids. The shapes did not actually exist
in space. However, the relative distances between the orbits could not be
explained in any other way. The orbital ratios formed the signature of God on
his creation. The model was as beautiful as it was meaningless, as irrelevant to
science as his later work on the elliptical nature of the planetary orbits was
essential.
Once a theory was proposed, how was it accepted or rejected? A theory must
not only fit the data from which it was derived, but must also be compatible
with other areas of belief. Here was the great sticking point for the heliocentric
28
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theory of planetary motion. The Holy Scriptures were accepted as the word of
God and they appeared to contradict Copernicus. In 1615, when Bellarmine
reviewed the work of Copernicus, he wrote
For there is no danger in saying that, by assuming the Earth moves and
the sun stands still, one saves all of the appearances better than by
postulating eccentrics and epicycles; and that is sufficient for the
mathematician. However, it is different to want to affirm that in reality
the sun is at the center of the world and only turns on itself, without
moving from east to west, and the earth is in the third heaven and
revolves with great speed around the sun; this is a very dangerous thing,
likely not only to irritate all scholastic philosophers and theologians, but
also to harm the Holy Faith by rendering Holy Scripture false. 31
Galileo’s astronomical findings were based on telescopic observations. The
mountains and craters on the earth’s moon, the movements of Jupiter’s moons,
and the changing phases of the planet Venus are not visible to the naked eye.
Learning to look through a telescope takes time. All perception requires
learning and experience. Many of Galileo’s contemporaries were unable to see
the phenomena that he described, even when they looked though the same
telescope.32
Even if we saw what Galileo saw, we would still have had to believe that the
telescope provided a veridical view of the heavens. The argument that
Galileo’s telescope distorted reality becomes apparent when his pictures of the
moon are compared to modern photographs (as in Figure II.2). Galileo’s
pictures are not topographically correct. The mountains and the craters he
sketched are exaggerated impressions rather than exact representations. 33
Nevertheless, proving that the moon was not perfect did not require an
accurate mapping of its imperfections.
Some of the discussions at the time of Galileo’s trial concerned issues
surprisingly similar to our modern concerns about underdeterminism in
science. Today we worry that multiple theories might explain the same set of
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data; in the days of Galileo, these ideas were expressed in terms of God’s
ability to make the world in whatever way he pleased. 34
Insightful though he was, Galileo could sometimes be mistaken. Galileo’s
dialogue attributed the tides to the motion of the earth around the sun. On this
point he was completely wrong: tides are caused by the gravitational attraction
between the oceans and the moon.
Galileo’s research also highlights the problem of handling contradictory
evidence. If the earth moves round the sun, the relative positions of the stars
should change, a phenomenon called “stellar parallax.” Galileo tried to
demonstrate this but failed.35 The stars were further away than he thought, and
the parallax he was seeking was beyond the resolution of his telescope.
However, Galileo did not know this. Should the absence of stellar parallax
have disproved his theory? Scientists tend to hold to theories despite negative
evidence. Provided a theory is supported by the weight of the evidence, we
wait to see if we can find an explanation for the discrepancy before we
abandon the theory.

(vi) Play of Science
Bertolt Brecht wrote three versions of his play The Life of Galileo.36 The first
was written in 1938 in during the time of the Nazi Party in Germany. The
second version, written in English in collaboration with the actor Charles
Laughton, was produced in Los Angeles in 1947. The context for this
production was the recent dropping of the atomic bombs on Japan. A final
German version of the play was produced in Cologne in 1955. The context for
this final version was the security hearings for J. Robert Oppenheimer in 1954.
The play is generally faithful to the science and the history although it changes
the sequence and setting of the events to make for better theater. As Eric
Bentley says in his introduction to the 1947 version,
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History can be (or appear to be) chaotic and meaningless: drama cannot.
Truth may be stranger than fiction; but it is not as orderly. Or as
Pirandello stated the matter: the truth doesn’t have to be plausible but
fiction does.
The play stresses the sociological effects of Galileo’s new ideas. The perfect
order that had existed when man lived at the center of God’s universe went
hand-in-hand with the hierarchy of society. As the universe was arrayed from
heaven to earth, so was society from king to peasant. The new idea that the
earth was not the center of the universe could easily give birth to anarchy. A
key scene in Brecht’s play is that of the carnival balladeer who sings
Good people, what will come to pass
If Galileo’s teachings spread?
No altar boy will serve the mass.
No servant girl will make the bed.
In the 1930s, the new idea was communism rather than heliocentrism. Just as
the church of the 16th century was terrified by atheism, the rich of the 20th
century were frightened by egalitarianism. Communism became the heresy of
modern times.
The play, however, also comments more generally on the relationship between
the individual and authority. Authority was exerted by the church in the time
of Galileo and by the Nazi party in the time of Brecht’s youth. In their
introduction to the last version play, Willet and Mannheim suggest that Soviet
communism was another example of authority:
The parallels are too clear: the Catholic Church is the Communist Party,
Aristotle is Marxism-Leninism with its incontrovertible scriptures, the
late ‘reactionary pope’ is Joseph Stalin, the Inquisition the KGB.
Brecht, however, seemed blind to these comparisons, being more concerned
with similarities between the Inquisition and the Committee on Un-American
Activities of the US House of Representatives.
The climax of the play comes when Galileo recants. The humiliated Galileo is
then rejected by his pupil Andrea who exclaims, “Unhappy the land that has
no heroes.” Galileo replies, “No. Unhappy the land where heroes are needed.”
The next scene occurs many years later when Andrea visits Galileo. Galileo
has survived. He has saved himself, and he has continued his science. He has
outwitted the Inquisition and kept a hidden copy of his new book on
mechanics and motion. What he lacked in courage he made up for in cunning.
Andrea is given the book to smuggle out of Italy for publication. Nevertheless,
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Galileo broods on what he has done, and laments that scientists have become
the lackeys of those in power:
Had I stood firm the scientists could have developed something like the
doctors’ Hippocratic oath, a vow to use their knowledge exclusively for
mankind’s benefit. As things are, the best that can be hoped for is a race
of inventive dwarfs, who can be hired for any purpose.
This bitter speech, which only occurs in the later versions of the play, was
triggered by the invention and detonation of the atomic bomb. In his own notes
about the play, Brecht considered Galileo’s refusal to stand by the truth as the
“original sin” of modern science. The atomic bomb was “the end-product of
his contribution to science and his failure to contribute to society.” 37

(vii) Separate Magisteria
The major consequence of the trial of Galileo was the separation of science
from the church. Scripture no longer played any part in the evaluation of
scientific theories. Theories became accepted by how well they fit the data,
how simply they did so, and how well they withstood testing. For a while,
scientists tried to show how their findings were compatible with the Bible.
However, instances wherein the Bible was clearly incompatible with the
empirical evidence came to be interpreted metaphorically.
The church nevertheless held to its authority to interpret scripture and to create
doctrine. At the same time that the Roman Catholic Church was proposing the
doctrine of papal infallibility at the First Vatican Council of 1870, the
American philosopher Charles S. Peirce was describing how science depended
on “fallibilism.”38 Religion makes statements that are only subject to the test of
faith; science makes statements that are falsifiable and subject to rejection or
modification on the basis of further research. Science finds its strength in basic
uncertainty rather than in absolute truth.
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Nevertheless, many have claimed that science has become hidebound and
incapable of viewing the world other than through accepted theories. Koestler
criticized the conservatism of modern science.39 He gave as examples of the
hubris of science: the refusal to consider the possibility of telepathy, and the
inability of scientists to consider that the universe serves a purpose. In fact,
science has considered telepathy, and found no evidence for it in controlled
studies.40 The problem of purpose, however, remains a major difference
between science and religion. Science goes from beginning to end, and finds
no evidence for causes that occur after the fact. Time does not work in reverse.
Religion describes a universe that is drawn toward fulfillment.
Galileo’s trial was not formally reconsidered by the Roman Catholic Church
until 1980, when Pope John-Paul II set up a commission to evaluate the
actions of the Inquisition. The council held many meetings and deliberations,
but could not come to any conclusion. 41 A key issue was the idea that at the
time of the Inquisition there was no way to determine whether Galileo’s
scientific theories or the Church’s interpretation of the scriptures was correct.
Later findings favored Galileo. However, given the state of knowledge in 1632
and the sociological context, the Church had a “right to make mistakes.” 42 The
commission concluded that, “Galileo had not succeeded in proving irrefutably
the double motion of the earth – its annual orbit round the sun and its daily
rotation on its polar axis.”43 The commission had failed completely to
understand the way science works: nothing is ever irrefutable.
In an address to the Pontifical Academy of Sciences in 1990, John Paul II
terminated the commission and summarized the Lessons of the Galileo Case.44
39

Koestler, A., (1959, later reprint with new preface, 1968). The sleepwalkers: A
history of man's changing vision of the universe. Harmondsworth, Middlesex: Penguin
Books (Epilogue).
40

Shermer, M. (2002). The Skeptic encyclopedia of pseudoscience. Santa Barbara,
Calif: ABC-CLIO
41

Drake, S. (1983). Galileo and the church. Rivista di Studi Italiani, 1, 82-97; Coyne,
G. V. (2005). The church’s most recent attempt to dispel the Galileo myth. In
McMullin, E (ed.) The Church and Galileo. (pp. 340-359).Notre Dame, IN: University
of Notre Dame Press; Finocchiaro, M. A. (2005). Retrying Galileo, 1633-1992.
Berkeley: University of California Press.
42

Finocchiaro, M. A. (2005). Retrying Galileo, 1633-1992. (p. 348).

43

Poupard, P. (1990). Galileo: report on papal commission findings. Origins, 22, 374375.
44

John-Paul II (1990). Lessons of the Galileo Case. Origins, 22, 370-374.

What?

109

He agreed with Galileo’s interpretation of the scriptures and faulted the
theologians who had opposed him. He deplored the trial’s effects:
From the beginning of the Age of Enlightenment down to our own day,
the Galileo case has been a sort of “myth,” in which the image fabricated
out of the events was quite far removed from reality. In this perspective,
the Galileo case was the symbol of the Church's supposed rejection of
scientific progress, or of “dogmatic” obscurantism opposed to the free
search for truth. This myth has played a considerable cultural role. It has
helped to anchor a number of scientists of good faith in the idea that there
was an incompatibility between the spirit of science and its rules of
research on the one hand and the Christian faith on the other. A tragic
mutual incomprehension has been interpreted as the reflection of a
fundamental opposition between science and faith. The clarifications
furnished by recent historical studies enable us to state that this sad
misunderstanding now belongs to the past.
He noted that Galileo was correct in his interpretation of the universe and
hoped that the religion and science might work together:
There exist two realms of knowledge, one which has its source in
Revelation and one which reason can discover by its own power. To the
latter belong especially the experimental sciences and philosophy.
The pope thus paved the way for a Christian dialogue with science. Indeed, in
modern times the Roman Catholic Church has been far more amenable to
science than fundamentalist Protestant churches who believe that the earth was
created in six days some six thousand years ago.
Using ideas that derive from the pope’s “two realms of knowledge,” Stephen
Jay Gould proposed his concept of “non-overlapping magisteria” (NOMA).
[T]he net, or magisterium, of science covers the empirical realm: what is
the universe made of (fact) and why does it work this way (theory). The
magisterium of religion extends over questions of ultimate meaning and
moral value. These two magisteria do not overlap, nor do they encompass
all inquiry (consider, for example the magisterium of art and the meaning
of beauty). To cite the old clichés, science gets the age of rocks, and
religion the rock of ages; science studies how the heavens go, religion
how to go to heaven.45
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The last epigram goes back to before the time of Galileo, who actually quoted
it in his letter to the Grand Duchess Christina: “The intention of the Holy
Ghost is to teach us how one goes to heaven, not how heaven goes.” 46
More recent developments, however, have not been so insightful. Cardinal
Joseph Ratzinger, later to become Pope Benedict XV, considered different
interpretations of the Galileo trial, and described the limitations of scientific
enquiry, pointing out that, according to relativity, heliocentrism is no more
correct than geocentrism.47 Ratzinger quoted Paul Feyerabend, an agnostic and
scientific anarchist:
The church at the time of Galileo was much more faithful to reason than
Galileo himself, and also took into consideration the ethical and social
consequences of Galileo’s doctrine. Its verdict against Galileo was
rational and just.48
Ratzinger thus absolved the Inquisition because geocentrism was (and still is)
a justifiable position, and because Galileo’s findings could have severely
disrupted society. These arguments from relativity (in physical science and in
sociological context) sound incongruous in the speech of a professed
absolutist.
The church could indeed have judged Galileo’s theory as unproven, and
decided to maintain the traditional view so as not to disrupt the social order.
Yet the Inquisition’s judgment did not mention the ethical and social
consequences of the new theory. It simply stated that Galileo was wrong and
prohibited his book from further consideration.

2. Rise of Empiricism
(i) New Atlantis
Galileo’s trial had a numbing effect on science. Nevertheless, in countries
beyond reach of the Inquisition, science flourished. England’s Francis Bacon,
described the process of empiricism in his book Novum Organum (The New
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Instrument). He proposed the method of “induction” as the opposite of
deduction: Rather than deriving specific conclusions from acknowledged
general principles or axioms, induction derives the general principles from
observation and experiment. Induction is meaningful only if the principles
inferred are subject to experimental test. Further instances may then support or
negate the conclusions:
But induction that will be of any use for the discovery and demonstration
of the arts and sciences must analyse Nature by proper rejections and
exclusions, and then, after a sufficient number of negatives, come to a
conclusion on the affirmative instances. 49
The Renaissance had been primarily concerned with the renewal of old
learning. The printing press had made the classic books of Greece and Rome
widely available. Much of Renaissance science involved retelling the ideas of
the ancients and finding new observations to support them. The biological
treatises of the 16th century were largely compendia of everything ever written
about animal species, and included chapters on the unicorn and on the satyr.
“Thus, for the Renaissance, the recovery of ancient wisdom, not the discovery
of novel data, became the primary task of scholarship.” 50 The new empiricism
ended this approach to knowledge and ushered in the scientific revolution.
In The New Atlantis published posthumously in 1627, Bacon described his
vision of Utopia.51 At the center of this society, Solomon’s House promoted
the accumulation of useful knowledge through careful science. Ideas such as
this led to the foundation of the Royal Society of London for Improving
Natural Knowledge in 1660. The motto of the society is Nullius in verba (Take
nobody’s word for it): facts are established by observation and experiment not
by opinion.

(ii) Nature’s Laws
In 1672, Isaac Newton, a young mathematician at Cambridge, was elected to
the Royal Society. In 1687, he published his work on the mathematics of
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motion: Philosophiæ Naturalis Principia Mathematica (The Mathematical
Principles of Natural Philosophy).
In this book, Newton introduced and defined the concepts of mass, momentum
and inertia. He then proposed three basic laws or axioms of motion: that
objects continue in a state of rest or uniform motion in a straight line, unless
acting on by an external force; that the acceleration of a body is parallel and
directly proportional to the force acting on that body and inversely
proportional to the mass of the body; and that when two bodies interact the
forces they exert on each other are equal in magnitude but opposite in
direction (“for every action there is a reaction”). He used a new method of
“fluxions” (later known as differential calculus) to determine from these
axioms how objects moved in time.
Most importantly, Newton proposed the law of universal gravitation: that all
masses attract each other with a force that varies directly with the product of
their masses and inversely with the square of the distance between them.
Before Newton, gravity had only been considered in terms of the earth’s
attraction. Newton used the force of gravity to explain Kepler’s elliptical
orbits, and the perturbations that occurred in these orbits as a result of the
gravitational attraction between one planet and another. Furthermore, he
proposed how the gravitational force of the moon on the seas explained the
diurnal motion of the tides, a phenomenon that had perplexed all previous
scientists.
The world was duly astonished. Alexander Pope exclaimed:
Nature and nature's laws lay hid in night;
God said “Let Newton be” and all was light.52
In the second edition of the Principia, Newton added a brief section on his
Regulae Philosphandi (Rules for the Study of Natural Philosophy). 53 The first
rule concerned simplicity:
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No more causes of natural things should be admitted than are both true
and sufficient to explain their phenomena ... For nature is simple and
does not indulge in the luxury of superfluous causes.
This principle is usually attributed to the 14 th century British monk William of
Ockham and called “Occam’s razor.”54 The idea is that all unnecessary
postulates should be shaved away leaving only the simplest possible
explanation of a phenomenon. This principle of parsimony is an efficient tool
in induction.55 However, the true explanations for some phenomena can be far
from simple. In Newton’s own work, the elliptical planetary orbits were
perturbed by the gravitational attractions of other planets. Though ultimate
rules such as the law of gravitation are simple, explanations can be
exceedingly complex. Furthermore, there is no a priori reason that the
simplest explanation should be correct. Current models for the constituents of
matter are as complex as the names and properties of the particles. Symmetry
has displaced simplicity as a criterion for truth.
Opposed to the rule of parsimony is the principle of plenitude – that the
universe can be infinitely various. God may not have been limited to the
merely necessary:
Divinely superfluous beauty
Rules the games, presides over destinies, makes trees grow
And hills tower, waves fall. 56
Newton’s second rule states that “the causes assigned to natural effects of the
same kind must be, so far as possible, the same.” This is related to the inverted
proposal of David Hume that “From causes which appear similar we expect
similar effects.”57 Like the law of parsimony, this rule is not universally
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applicable: different causes can lead to the same effect and different effects
can come from the same cause acting in different contexts. A significant
problem is to determine what is meant by “of the same kind.” 58
Newton’s third rule about the universal qualities of objects is difficult to
understand, despite the fact that Newton spent more effort trying to explain
this rule than the others. Newton needed to consider that planets have mass
and extension in the same way as objects on earth. In a way, the rule states that
both heaven and earth follow the same laws.
The fourth rule concerns the truth of scientific laws:
[P]ropositions gathered from phenomena by induction should be
considered either exactly or very nearly true notwithstanding any
contrary hypotheses, until yet other phenomena make such propositions
either more exact or liable to exceptions.
Laws induced from experimental observation are better than other
explanations. Planetary motion is better explained by the inverse square law of
gravity than by angels moving celestial spheres. Furthermore, laws may be
refined by further observation. An example would be the perturbation of
elliptical planetary orbits by the effects of nearby planets. Newton was not
clear, however, what should be done about exceptions. Newton knew that
gravity was correct. He found no exceptions. The data he presented to confirm
his theory were often more precise than his measurements allowed.59 When
you know you are right, small differences between your theory and your
measurement must be errors in the measurement. But how do you know?

(iii) Process of Induction
Bacon described induction and Newton used it with great success. However,
exactly how it works remains mysterious. The basic idea is that a scientist
makes observations using carefully described methods, and then interprets the
results to give new laws and principles. This process is generally described as
“positivism,” which comes from the Latin verb ponere (past participle positus)
meaning “put.” This derives from the idea that knowledge comes from
information imposed on the mind by experience.
58
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The general structure of the modern scientific paper – introduction, methods,
results, discussion – follows the principles of positivism. The classical paper
presents the results and then interprets them. However, Peter Medawar
claimed that this does not really report the way in which science occurs.
Rather, true science involves proposing hypotheses and then testing them:
This expectation one starts with, this hypothesis one formulates, provides
the initiative and incentive for the inquiry and governs its actual form. It
is in the light of this expectation that some observations are held relevant
and others not; that some methods are chosen, others discarded; that
some experiments are done rather than others. It is only in the light of
this prior expectation that the activities the scientist reports in his
scientific papers really have any meaning at all. 60
The idea that science is composed of falsifiable propositions that are validated
by repeated testing was promoted most clearly by Karl Popper. 61 Induction is a
“myth:” laws are not induced from observations but conjectured and then
tested. This is science at its most glorious. Science does not just make
statements. It lives dangerously, putting its propositions on the line and daring
anyone to refute them. And it only accepts as true those propositions that can
be refuted using available techniques.
Nowadays, although scientific papers generally still follow the conventional
format, the introduction usually proposes the hypotheses being tested, and the
methods describe the specific techniques used to test them.
All is not well, however. The experimental or observational falsification of a
scientific proposition does not necessarily lead to the rejection of that
proposition. If the theory under which the proposition was formulated is well
accepted (having been repeatedly tested in the past and consistently found
valid), then we immediately question whether the discrepant measurements
were accurate, whether some other uncontrolled variable affected the results,
or whether some other theory linked to the theory being tested was actually
false.
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An example of the interdependency of theories is in the evaluation of the new
Copernican theory that the earth moved round the sun. If the earth moved, why
do we not fall off? Could this obvious fact disprove the heliocentric theory?
The heliocentric theory stands, however, if we combine it with a theory of
gravity to explain why we remain fixed on the world.
A major issue for hypothesis-testing is the problem of underdeterminism. 62 In
1914 Pierre Duhem pointed out that when we test a proposition we are
additionally testing a whole set of supporting propositions. Thus
if the predicted phenomenon is not produced, not only is the proposition
questioned at fault, but so is the whole theoretical scaffolding … The
only thing the experiment teaches us is that among the propositions used
to predict the phenomenon and to establish whether it would be
produced, there is at least one error; but where this error lies is just what
it does not tell us.63
Irregularities in the orbit of Uranus did not mean that Newton’s theory of
gravity was wrong. Rather, the finding actually disproved the separate
theoretical proposition that only seven planets orbited around the sun. Instead,
there was an eighth planet – Neptune.
The falsification of accepted theories does not immediately bring about a new
theory. Theories that can explain many things continue to be accepted even
when evidence proves them wrong in particular cases (“exceptions” in
Newton’s fourth rule). Theories are rethought only when sufficient
discrepancies accumulate to become really bothersome. Scientific theories
change when our vision of the world changes (a paradigm shift) so that we can
explain more findings with less theoretical complexity. 64 However, exactly
what necessitates such a change in vision is not clear. Paradigm shifts cannot
be predicted.
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The testing of hypotheses was not always the primary goal of science. Newton
famously claimed Hypotheses non fingo (I do not make up hypotheses). 65
Although he used the term “hypotheses” in various ways, in this particular
context Newton considered them as fanciful constructions to explain data
rather than testable propositions. Newton proposed no hypotheses for how
gravity worked, and it remains unexplained until this day. One wonders what
Newton might have thought of the present hypothesis that gravity exerts it
force by the exchange of particles without mass called “gravitons.”
The idea of hypotheses as explanations rather than testable propositions also
occurs in an apocryphal story involving Pierre-Simon Laplace and Napoleon.
The emperor asked the scientist why there was no mention of the Creator in
his 1809 book The System of the World. Laplace replied that he had no need
for that hypothesis.66
The major problem of induction – that many different rules can be inferred
from a given set of data – has not been circumvented by hypothesis-testing.
The problem has simply been moved to stage of the hypothesis. Out of the
many hypotheses that can be tested, how do we determine the right one? This
is the crux of science. Accurate measurement and rigorous analysis are
important, but the real significance of the science depends on the creative
insight of the scientist who formulates the hypotheses to be tested.
Induction of general rules from particular findings is an example of problem
solving. The techniques used to solve problems are called “heuristics” (from
the Greek eurisko “discover”).67 These tools and rules for thinking have been
studied in both human psychology and artificial intelligence. One of the early
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programs to induce laws from empirical data was appropriately called
BACON.68 More recent developments have allowed computers to generate
multi-factorial interpretations from complicated data sets, interpretations that
can then lead to new principles.69
Where do heuristics come from? Some we learn as we go: this technique has
worked before in a similar situation. Some we learn from others: this is the
way my mother or my mentor did it. Some are highly conscious: try A and if it
fails try B. Many are unconscious: sleep on it and it will figure itself out. The
process of science is as creative, as mysterious and as unpredictable as the
process of art. Whence come the ideas? Whither do they lead?
Behind the process of science is the faith that we live in a world that is orderly
and predictable. If it were not so, we could not make hypotheses. This bedrock
principle, however, like everything else in science, cannot be proven with
certainty.

(iv) Carving Nature at Its Joints
Categorization is essential to induction.70 If we can place something within a
category, then it should share the common properties of that category. Since a
bat is a mammal and not a bird, we can infer that it suckles its young.
Exactly how we categorize the world is not clear. We divide our observations
as best we can so that we can make predictions. Yet categories vary with the
context in which they are used. Science aims to classify things into natural
rather than artificial kinds. In chemistry, things can be classified in terms of
their constituent elements or molecules. In biology, plants and animals can be
classified in terms of their genus and species. In a sense, natural kinds are like
the “forms” of classical philosophy: an individual belonging to a category is
like a manifestation of a form
The discussion of natural kinds typically refers back to Plato’s Phaedrus from
the 4th century BCE wherein Socrates describes two principles of rational
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thought: “bringing together in one idea the scattered particulars, that one may
make clear by definition the particular thing which he wishes to explain” and
“dividing things again by classes, where the natural joints are, and not trying
to break any part, after the manner of a bad carver.” 71 In the demotic, these
processes are called “lumping” and “splitting.”
A fascinating parallel to Socrates’ image of the bad carver is Chuang Tzu’s
story of Lord Wen Hui’s cook. Amazed by how well his cook cut up the meat
of an ox, the lord was asked him how he had become so skilful. The cook
replied
All I care about is the Way. I find it in my craft, that’s all. When I first
butchered an ox, I saw nothing but ox meat. It took three years for me to
see the whole ox. Now I go out to meet it with my whole spirit and don’t
think only about what meets the eye. Sensing and knowing stop. The
spirit goes where it will, following the natural contours, revealing large
cavities, leading the blade through openings, moving onward according
to actual form – yet not touching the central arteries or tendons and
ligaments, much less touching bone.72
Only by understanding the Tao (way) can we understand how the world
works. The Tao can be attained by many paths, that of the cook being different
from that of the lord. However, all paths require that we give up the self and its
desires so that we might comprehend the whole.
The hope that modern science might be able to define natural kinds correctly,
to carve nature at its joints, has not been achieved. 73 Good classification
systems work when we understand the science underlying the categories:
species derive from natural selection, and elements are organized by atomic
structure. However, complexity can confuse things. When we move from
chemical elements to chemical compounds, classification becomes less certain.
Jade is a well recognized kind of gemstone that is both extremely hard and
extremely beautiful. Yet jade can consist of two completely unrelated
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chemicals: nephrite or jadeite.74 Categorizing materials by how we use them
may not fit with categorizing them by their chemical structure.

(v) Dreams and Doubts
On a November night in 1619, the 23-year old René Descartes fell asleep in a
warm room and experienced vivid dreams. 75 In one he was shown a poem by a
minor Latin poet Ausonius that began by quoting Parmenides: Est et non (“It
is and it is not”). Descartes interpreted this to mean that he should examine
what is true and what is false in human knowledge.
The Inquisition’s judgment against Galileo in 1633 convinced Descartes not to
publish his scientific work before he justified his way of thinking. His first
published work therefore focused on the method of gaining true knowledge
rather than on the knowledge itself. Descartes’ method was to doubt
everything about which he was not certain:
to reject as absolutely false everything as to which I could imagine the
least ground of doubt, in order to see if afterwards there remained
anything in my belief that was entirely certain … And since all the same
thoughts and conceptions which we have while awake may also come to
us in sleep, without any of them being at that time true, I resolved to
assume that everything that ever entered into my mind was no more true
than the illusions of my dreams. But immediately afterwards I noticed
that whilst I thus wished to think all things false, it was absolutely
essential that the ‘I’ who thought this should be somewhat, and
remarking that this truth ‘I think therefore I am’ was so certain and so
assured that all the most extravagant suppositions brought forward by the
skeptics were incapable of shaking it, I came to the conclusion that I
could receive it without scruple as the first principle of the Philosophy
for which I was seeking.76
74

LaPorte, J. (2004). Natural kinds and conceptual change. Cambridge, U.K:
Cambridge University Press
75

Jones, W. T., (1980). Somnio ergo sum: Descartes’s three dreams. Philosophy and
Literature, 4, 145-162; Benton, J. F. (1980). Descartes’s Olympica. Philosophy and
Literature, 4, 162-166.
76

Descartes, R. (1637, translated by Haldane, E. S., & Ross, G. R. T., 1911). Discourse
on method of rightly conducting the reason and seeking for the truth in the Sciences. In
The philosophical works of Descartes. Volume 1. Cambridge, England: University
Press. (Part IV).

What?

121

This principle was expressed initially in French, and only later in the Latin by
which is commonly known: Cogito ergo sum.77
Descartes’ method of doubt gave birth to modern epistemology. Science aims
to accumulate knowledge. Epistemology is concerned with whether that
knowledge is true or false. Its major purpose is to discover the means by which
we can know that something is true. The testing tool for Descartes was doubt.
If we truly know something, our belief that it is so should be unaffected by
doubt.
From the foundation that he could not doubt the self that thinks (and pari
passu does the doubting), Descartes went on to deduce the existence of God
using a variant of the ontological argument: we have an idea of a perfect
being; such an idea could only have come from a perfect being; therefore God
exists. Since God is good and therefore would not deceive us, Descartes
further concluded that the objects we perceive in the world are indeed real.
However, arguing in a similar way to Descartes, Bishop George Berkeley
concluded that there is no external world.78 The world may be real but it is in
the mind – ideal rather than material. Objects in the world do not exist outside
of our perceiving them: esse est percipi (to be is to be perceived). That these
objects follow laws, that they are perceptible to other persons, and that they
persist when we are not perceiving them follow from the basic fact that we are
all sharing intermittently and imperfectly in the continuous and perfect
perception of God.

(vi) Interactions between Thought and Experience
In 1748, David Hume gave short shrift to both Descartes and Berkeley. 79
Having recourse to the veracity of God in order to prove the reality of what we
perceive contradicts one of the starting premises of their argument: that our
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perception is liable to error. If we sometimes misperceive, God must
sometimes allow us to be deceived. But then he would not be God.
Furthermore, if we admit universal doubt, then we must doubt the very
processes of logic whereby we make deductions from what is indubitable. We
cannot start with nothing: if we know nothing, then we do not even know that
we know nothing.80
Hume concluded that we cannot be sure of anything. Immanuel Kant agreed:
[I]t still remains a scandal to philosophy and to human reason in general
that the existence of things outside us (from which we derive the whole
material of knowledge, even for our inner sense) must be accepted
merely on faith, and that if anyone thinks good to doubt their existence,
we are unable to counter his doubts by any satisfactory proof.81
Kant proposed that a priori mental processes allow us to perceive the real
world as it is. As well as mathematics and logic, he asserted that ideas of
space, time and causality were necessary to derive a posteriori knowledge
from what we receive through our senses. Human knowledge is created by the
interaction between thought and experience.
Philosophy since Kant has tried to understand the basis of these a priori
processes. Attempts to explain mathematics in terms of logic or logic in terms
of set theory have not been successful. There is no indubitable principle upon
which certainties can be built. In the 20th century, philosophy became
concerned with the a priori effects of the very language in which it is
expressed. What we know depends on how we say it.
As the philosophers argued, science continued. Most importantly in terms of
epistemology, science began to study how we perceive the world and how we
remember what we have perceived. Psychology measured the activation of the
senses, and physiology considered how these activations might cause the brain
to perceive the world. Willard Quine has argued for a “naturalized
epistemology.”82 Rather than using epistemology as a basis for science,
epistemology should be part of science. This is a bootstrapping process: we are
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using what we already know to tell us how we go about knowing. Let us just
get on with it.
As well as studying human perception, science also began to evaluate its own
processes in a new discipline called “Science and Technology Studies.” What
scientists decide to examine, how they go about their experiments, and how
they interpret the results are all affected by psychological and sociological
forces. The extent that scientific knowledge depends on these forces has
become a matter of intense debate. While some consider the body of
knowledge produced by scientific endeavor only minimally affected, 83 others
believe that science has become suspect, providing a biased and materialistic
view of the world and our place therein. 84 A particular issue is the tendencies
of science (or scientism) to reduce complex phenomena to simple (or
simplistic) explanations and not to consider what cannot be tested using
known techniques.
The basis for the debate is that we do not know how much scientific
knowledge is constructed by the mind and how much determined by the
world.85 Much of science depends on how we describe the world. A simple
example comes from the “constellations,” the groupings of stars together by
the images they seemed to outline in the night sky. Trying to understand the
heavens using these arbitrary groupings was doomed to failure. Nowadays our
scientific vocabulary is more precise and helpful, but the words we use may
never exactly “carve nature at the joints.”
Another problem is how to determine which evidence we should accept as
veridical. Richard Rorty illustrated this issue with the story of Galileo’s 1616
interview with Cardinal Bellarmine. 86 When invited to look through a
telescope, the cardinal replied that this was unnecessary since the scriptures
provided a far better source of evidence for how the heavens were set up.
Rorty suggested that in 1616 there was no real way to decide whether the
scripture or the telescope was more dependable.
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The theories that we construct about the world are “underdetermined” by the
evidence we have available. Many different theories (and combination of
theories) can account for what we observe. The choice among these theories
and the rationale for that choice (simplicity, pragmatism, intuition, etc) are
determined socially.
[T]otal science is like a field of force whose boundary conditions are
experience. A conflict with experience at the periphery occasions
readjustments in the interior of the field. But the total field is so
underdetermined by its boundary conditions, experience, that there is
much latitude of choice as to what statements to reevaluate in the light of
any single contrary experience. No particular experiences are linked with
any particular statements in the interior of the field, except indirectly
through considerations of equilibrium affecting the field as a whole. 87
Relativism is widely used in several branches of philosophy. The good and the
beautiful may depend on the context in which they are evaluated. Is it then
possible to say that what we observe in the real world may also be relative to
the theories under which we make the examination? Are all possible theories
equally valid? Is there another way of considering the basic building blocks of
matter that does not use quarks and leptons? Can we use one set of theories at
one time and another set at another time? Barbara Herrnstein Smith proposed
that it is possible to be a scientist and yet still believe in God:
[A]ccepting, applying, and/or producing scientific knowledge and being
religiously observant are no more in conflict than would be, for any of
us, both playing the violin and practicing law. They are, rather, two
different kinds of things that one may do and/or be: activities performed,
identities played out, and experiences sustained in different contexts,
each involving different cognitive and bodily configurations,
corresponding to different capacities and desires, and offering different
forms of satisfaction.88
In the midst of the debate on the role of social constructivism in science, a
paper entitled “Transgressing the boundaries: toward a transformative
hermeneutics of quantum gravity” by the physicist Alan Sokal was submitted
to Social Text, an interdisciplinary journal dealing with the issues of culture,
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politics, science and technology. 89 The paper claimed that advances in
quantum gravity could lead to a postmodern science liberated from the tyranny
of absolute truth and objective reality. The paper was a hoax. The physics that
it presented was a compendium of jokes and puns at odds with any real
science. Claims from the literature on science and technology were taken to
outrageous extremes.
The introduction to the paper presented the issues dramatically. On the one
hand is the dogma
that there exists an external world, whose properties are independent of
any individual human being and indeed of humanity as a whole; that
these properties are encoded in “eternal” physical laws; and that human
beings can obtain reliable, albeit imperfect and tentative, knowledge of
these laws by hewing to the “objective” procedures and epistemological
strictures prescribed by the (so-called) scientific method.
This is a reasonable summary of the scientific position, though it would have
been better without the scare quotes and brackets, and without being ascribed
to the “long post-Enlightenment hegemony over Western intellectual outlook.”
On the other hand,
It has become increasingly apparent that physical “reality,” no less than
social “reality,” is at bottom a social and linguistic construct; that
scientific “knowledge,” far from being objective, reflects and encodes the
dominant ideologies and power relations of the culture that produced it;
that the truth claims of science are inherently theory-laden and selfreferential.
In reviewing his parody, Sokal states that to claim that reality is a social and
linguistic construct is “absurd” since it confuses facts with perceptions of
facts.90 No one can rationally claim that the universe only came into being
when human beings evolved a language to describe it. However, no one can
rationally claim that scientific theories are not constructed. Theories of the
world do not come ready-made. They are put together by scientists, expressed
in language, and debated with others. Theories are derived from what is
observed, but what causes these observations is inferred rather than directly
apprehended.
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(vii) Ontological Uncertainty and Epistemic Anxiety
Ontology is the formal study of what is. We perceive sensory information
(phenomena) and are not directly aware of things as they are in themselves
(noumena). Since our senses that are sometimes false and cannot be fully
trusted, our perception that a “real world” exists is therefore uncertain. If we
think about it (and we often don’t), we become anxious about what we know.
This epistemic anxiety can be allayed in two ways.
In the realist option, our perceptions are caused by objects existing in a real
world (Nature). From our perceptions, we can discover the rules underlying
that real world. From knowledge of these rules, we can predict what might
happen and exert some control over the world.
In the constructivist option, we develop ways to understand incoming sensory
data. The theories that we construct may reflect the principles of a real world.
However we are not certain about either the existence of that world or its
accord with our constructions.
This professional ontological agnosticism is not, as realists may see it, a
perverse refusal of common sense but an effort at due methodological
modesty and theoretical economy. 91
The main concern about the realist position is that it may not be correct.
Scientific methods based on experimental falsifiability are superficially
convincing, but do not bear close scrutiny. When do we decide that a theory is
falsified? How do we initially decide which theories to test? Might there not
be better theory that we have not considered?
The main concern with constructivism is that epistemic skepticism (in the
traditions of Descartes) ultimately leads to the solipsistic position in which we
are only certain about our own experience: nothing exists but raw feels. This
goes against our common sense, usually personified by Samuel Johnson’s
reaction to Berkeley, as described by James Boswell:
After we came out of the church, we stood talking for some time together
of Bishop Berkeley's ingenious sophistry to prove the nonexistence of
matter, and that every thing in the universe is merely ideal. I observed,
that though we are satisfied his doctrine is not true, it is impossible to
refute it. I never shall forget the alacrity with which Johnson answered,
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striking his foot with mighty force against a large stone, till he rebounded
from it – “I refute it thus.”92
This argument was resurrected by G. E. Moore who raised his right hand
stating, “Here is one hand,” then raised his left hand stating, “And here is
another,” thereby rigorously proving that there are two objects in an external
world.93 The obvious goes toe-to-toe with the skeptic.
Another concern about the constructivist position is that it provides no way to
distinguish between different theories. Everything is relative. Both Darwinian
Evolution and Intelligent Design can explain the origin of man. Both theories
are constructed to explain the facts, and one is not intrinsically more valid than
the other. In the same way that texts that can be deconstructed in many
different ways, the world is open to many valid interpretations. Many
scientists have considered such relativism as nonsense.
To maintain a realist position, certain beliefs need to be considered as
“foundational” or “basic.”94 Without these beliefs we cannot really function in
any meaningful way. We must believe in the validity of the laws of logic and
mathematics, the existence of a real world, the passage of time from past to
future, the existence of objects located in space, etc. Some of these are the a
priori laws of nature proposed by Kant. One problem is how many basic
beliefs are necessary. We should try to get by with the minimum, yet we know
not what beliefs are absolutely essential.
Where do the foundational beliefs come from? Human beings have evolved to
possess certain basic cognitive abilities that allow them to perceive the world
correctly and to predict the future reliably. “Creatures inveterately wrong in
their inductions have a pathetic but praiseworthy tendency to die before
reproducing their kind.”95 Unfortunately, this logic is as circular as it is
seductive. The idea that natural selection leads to better problem-solvers is an
interpretation of what we know by experience, not a premise for that
experience.
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From the viewpoint of the constructivist position, we should look at the
sociological aspects of scientific knowledge without restriction. In the past,
sociological studies of science examined failed theories. For example, we can
see the sociological forces that supported a Ptolemaic theory of planetary
motion: the structure of a society that considered man as the center of the
universe. A “strong program” in the sociology of science looks at both
successful and unsuccessful theories.96 Though this may upset scientists
convinced of their present theories, it cannot but be salutary. Most scientists
acknowledge that sociological forces determine what is studied and support
different theoretical interpretations of the same data. However, they usually
balk at the idea that a theory stated in a falsifiable way, tested and found true
may still be wrong for sociological reasons. However, a theory may have only
been tested in a restricted way because of the conscious or unconscious biases
of the scientists formulating the theory.

(viii) What Is Real and What Is Not
In his Meditations on First Philosophy, Descartes mentions several examples
of being misled by our experience, such as the small size of objects that are far
away, and the unreality of hallucinations and dreams.97 He specifically
considered how a stick half in and half out of water appears bent even though
in reality it is straight.98 If our experience is clearly not to be trusted in some
circumstances why should we ever trust it?
One way to reconcile the fact that we sometimes perceive objects that are not
there or that differ from the way they really are is to postulate that we perceive
sense-data and not objects.99 Sense-data have been described by a plethora of
terms: impressions, appearances, ideas, raw feels. A. J. Ayer began his book
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on The Foundations of Empirical Knowledge with the argument from
illusion.100 He proposed that our knowledge depends on sense data rather than
the direct perception of a real world. Unfortunately, this idea leaves us
scrambling to find a reason for why these sense data appear so convincingly as
if they are caused by a real world.
Another problem is how sense data existing in the mind can be caused by
events in an external physical world. Berkeley decided that, since all we know
are sensations and ideas, there was no justification for a material world.101
Suppose that a disembodied intelligence is presented with sensations that have
the same order and vividness as those received by someone perceiving the
external world. Clearly this person would perceive the world just as we do.
Yet in this case there is no real world but only sensations.
Since the movie The Matrix, this possibility of perceiving a simulated world
rather than a real world has been considered as taking the blue pill rather than
the red.102 In this science-fiction film, the main character Neo discovered that
all his perceptions were being fed to his nervous system by a computer. He
was given a choice of pills. The blue pill would allow him to remain in this
simulated world; the red pill would take him to the real world. Neo chose the
red pill.
Berkeley chose the blue pill. He postulated that everything was ideal. The
order and the clarity of what we perceive as the external world comes about
because each individual shares intermittently and partially in the perception of
the “Author of Nature.”103 The view has much in common with panentheism.
When describing the supreme and wise spirit that orders our sensations,
Berkeley quotes from Paul’s description of a god “in whom we live, and
move, and have our being.”104
Others thinkers have followed a dualist course, allowing that there might be a
real physical world to which the sense data in our mind somehow give us
access. However, believing in the existence of the real world then requires a
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leap of faith rather than any logical deduction. Many current thinkers therefore
adopt a purely physicalist position: that sense data are actually brain states.
The perception of the world thus occurs in a material brain rather than an ideal
mind.
The problem with the argument from illusion is that it focuses on the
occasional cases when our senses deceive us. However, we only know this
because our other sensory experiences are veridical: “Incorrect perception is
intelligible only if there is the possibility of correct perception.” 105
Furthermore, correct perception provides the means to rectify the errors. We
can take the stick out of the water, and see that it is straight. We can measure
the apparent bend in the stick when it is partially immersed and deduce the
laws of refraction
Another problem is that postulating sense data does not help us to understand
perception. It simply changes the question of how we perceive the world to
how we perceive sense data. Rather than an individual perceiving the world,
we are left with an individual perceiving sensory impressions, a homunculus in
the brain looking at a screen on which is played a representation of his visual
experience. Daniel Dennett has called this unhelpful concept the “Cartesian
Theater.” 106
Descartes’ proposal that the only thing that cannot be doubted is the self was
itself doubted by Hume:
For my part, when I enter most intimately into what I call myself, I
always stumble on some particular perception or other, of heat or cold,
light or shade, love or hatred, pain or pleasure. I never can catch myself at
any time without a perception, and never can observe any thing but the
perception.107
The “I” may then just be something that is created to give order to my
perceptions.108
The idea that we only have simple sensations from which we construct our
perceptions of the objects may also be doubted. Most people report that they
perceive things directly without the mediation of sense data:
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Much closer to us than all sensations are the things themselves. We hear
the door shut in the house and never hear acoustical sensations or mere
sounds. In order to hear a bare sound we have to listen away from things,
divert our ear from them, i.e. listen abstractly. 109
J. L. Austin has pointed out the many semantic problems of the argument from
illusion.110 The various cases that are brought together under the general
category of illusion – refraction errors, mirror images, perspectival distortions,
dreams, hallucinations – are very different, and we would be hard pressed to
conclude that they result from similar mechanisms. Everyday language has
evolved many ways to understand the meaning of “illusion.” We describe
illusory sense experiences with such terms as “looks like,” “seems,” or
“appears.” We generally learn when to trust our senses and when not. Another
problem concerns the distinction between “illusion” and “delusion.” In an
illusion what we perceive runs counter to what we know (by means of other
perceptions) about the real world. In a delusion we are in error and do not
know it.
Hilary Putnam further critiqued the argument from illusion. 111 One of the steps
in the argument is that we sometimes cannot tell a veridical perception from a
misperception. This perceived identity is then taken to mean that during
veridical perception we must be perceiving the same sort of thing (sense-data)
as during misperception. However, this does not necessarily follow since
different causes can lead to the same effect.
Ayer proposed that we can be certain only of the contents of our
consciousness. From these incorrigible sense data we can infer a real material
world that explains them. Austin finds Ayer’s view far more contorted than the
common-sense idea that we perceive real objects in a real world. We should
not make too much of the fact that sometimes we misperceive. “The pursuit of
the incorrigible is one of the most venerable bugbears in the history of
philosophy.”112 Our understanding of the world we live in is never perfect.
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(ix) Such Stuff as Dreams
Many of the illustrations used to demonstrate the fallibility of the senses are
not very convincing. The appearance of a bent stick in the water seems quite
veridical. Our understanding and experience of refraction tells us that the stick
should look bent; if it does not, something is wrong.
However, dreaming is more bothersome. During a dream we are usually
unaware that our experience has no basis in the real world. At the moment of
the experience, it is therefore difficult to distinguish dreams from reality. This
issue has a long literary history. In the 4th century BCE, Chuang Tzu was
unsure whether he was Chuang Tzu who had just woken up from a dream of
being a butterfly or whether he was a butterfly dreaming that he was Chuang
Tzu.113 Figure II.4 shows Ike no Taiga’s representation of this story.
Sometimes it is not clear whether we wake or sleep. Austin noted that we use
the term “dream-like” to describe the incoherence, imprecision and emotional
intensity of dreams. However, as Norman Malcolm points out, the attribute of
incoherence is only applicable to the recollected dream experience.114 At the
time of the dream we are usually not aware that our experience is incoherent.
However, remembering the dream later is clearly different from remembering
a waking experience.
The concept of dreams is something that we learn. Our parents tell us that
what we have experienced was only a dream, and we learn to accept their
opinion. Sometimes this learning is difficult:
I heard of a small boy who, on waking up one morning, excitedly told a
story about being chased by a wolf. He tried to run into the house and
struggled with the kitchen door as the beast rushed toward him. Finally
he got the door open and escaped. His mother said, ‘It was a dream.’ The
boy exclaimed angrily, ‘Well, the next time I have a dream you leave the
kitchen door open!’115
Dreaming is always paradoxical since all we have as evidence of a dream is
our recollection of it. This recollection might be confabulatory. The retelling
of a dream may be in part a report of what we experienced and in part the
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Figure II.4. Chuang Tzu Dreaming He Was a Butterfly. Ink drawing by Ike no
th
Taiga, Japan, 18 century CE (WikiPaintings.org).

telling of a tale. To prove the reality of our waking experience we can point to
confirmatory evidence: several senses confirm the objects we perceive; these
objects persist over time; others can perceive what we perceive. To say that I
dreamt that something happened means that we also have evidence that it did
not happen.
Dreams are close cousins of the creative process. 116 Dreams were a frequent
part of the literature of Descartes’ time. In Shakespeare’s The Tempest (1610),
Prospero suddenly stops the entertainment that he has conjured for Miranda
and Ferdinand.
We are such stuff
As dreams are made on; and our little life
Is rounded with a sleep.117
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We use art to create visions of reality. Art is ephemeral, but so is real life. We
are as transient and as immaterial as our dreams.
In 1635, Pedro Calderón de la Barca wrote a play La vida es un sueno (Life is
a dream) as a philosophical allegory on the nature of human life. Prince
Segismundo, the true heir to the throne of Poland, has been imprisoned since
birth because an oracle had prophesied that he would bring disaster to the
country. When the prince is briefly let out of prison for the first time, he is
unsure what to do. He angrily throws a servant out of the window and attempts
to rape a woman. The prince is returned to prison where he exclaims:
What is life? A frenzy.
What is life? An illusion,
A shadow, a fiction,
And our greatest good is but small;
For all of life is a dream,
And even dreams are dreams.118
The prince could only learn about reality and about morality through
interaction with others. One of the major ways we learn that a dream is just a
dream is finding out that it plays no part in the experience of others.
In some dreams we have some degree of control. Daydreams typically go
where we want them to. Simply imagining something has many of the
characteristics of a daydream. Some people experience “lucid dreams” during
sleep.119 These are more coherent than normal dreams and the dreamer has
some control over what happens. However, like normal dreams, daydreams,
imaginings, and even lucid dreams are not confused with reality. We wake up
(or come to our senses) and realize that we were dreaming.
Hallucinations, however, pose problems. 120 Hallucinations are very “real.”
Hallucination can only be judged as unreal by others who do not hear the
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sounds or see the visions. A person who suffers from hallucinations may
sometimes realize their unreality when they are over. However, hallucinations
are often interwoven with the real into a system that makes lunatic sense. One
person might possibly perceive the truth that the rest of the world cannot see.
Yet there should be objective evidence to support going against commonly
held views. Without recourse to such evidence, there would be as many truths
as madmen to proclaim them.

3. Let there be Light
(i) Qualia
In his Essay Concerning Human Understanding, John Locke proposed that our
sensory ideas are determined by the qualia or “qualities” of physical objects.
Primary qualities – solidity, extension, figure and mobility – are the properties
of an object. Secondary qualities – sound, taste, color – are produced in the
perceiver but not present in the object. Locke’s distinction had been
anticipated by Galileo:
I think that tastes, odors, colors and so on are no more than mere names
so far as the object in which we place them is concerned, and that they
reside only in the consciousness. 121
The qualities of our private sensations that are not available to anyone else
came to be considered “qualia.” The actual meaning of the term varies. For
some, qualia are much the same as sense-data; for others, qualia are the
conscious impressions of sense-data. The classic example of qualia is the
“redness” of something perceived as red.
Locke considered that secondary qualities might vary between different
observers:
Neither would it carry any imputation of falsehood to our simple ideas, if
by the different structure of our organs, it were so ordered, that the same
object should produce in several men's minds different ideas at the same
time; v. g. if the idea that a violet produced in one man's mind by his
eyes, were the same that a marigold produced in another man's, and vice
versa. For since this could never be known, because one man's mind
could not pass into another man's body, to perceive what appearances
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were produced by those organs; neither the ideas hereby, nor the names,
would be at all confounded, or any falsehood be in either. … I am
nevertheless very apt to think, that the sensible ideas produced by any
object in different men's minds, are most commonly very near and
undiscernibly alike.122
The concept that sensible ideas are in some basic way similar from one
individual to another explains why we can share our experience. Experiences
are not easy to describe, but they are not ineffable. Similes and metaphors are
the way we attempt to communicate what we see, hear, feel, taste and smell: a
piano sounding like distant bells, a complexion of peaches and cream. The
more we examine our experiences and the more we talk to others about them,
the more exact our descriptions become. The oenophile uses an extensive
vocabulary to describe a wine. The appreciation of a fine Bordeaux involves
looking, smelling, tasting and, perhaps most importantly, talking
(“blackcurrants, plums, truffles, cherries, thighs, violets”).
Sometimes it is not possible to have any understanding of another’s
experience. I probably will never know what it is like to be a bat, how I might
listen to echoes of my sounds and thereby detect where something is in
space.123 However, I do know what it is like to experience the visual world,
and I can presume that this is the way other human beings experience it.
I can even imagine how other people might experience things differently if
they do not have my sensory abilities. Being completely color blind must be
similar to looking at black and white photographs, or at the world when it is
getting dark. However, it is not possible for someone who is color-blind to
know what colors are like. Knut Nordby, a vision scientist with complete color
blindness (achromatopsia), was able to acquire a “thorough theoretical
knowledge of the physics of colours and the physiology of the colour receptor
mechanisms,” but still could not understand “the true nature of colours.”124
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Another person’s experience can be convincingly represented in a work of art.
A famous example is the sight of a fire engine with the number 5 on its side
reported in William Carlos William’s 1921 poem The Great Figure.
Among the rain
and lights
I saw the figure 5
in gold
on a red
fire truck
moving
tense
unheeded
to gong clangs
siren howls
and wheels rumbling
through the dark city125
This was sufficiently clear that Charles Demuth could re-represent the visual
experience in his 1928 painting I Saw the Figure 5 in Gold.
One of the essential characteristic of qualia is that they are private. I can see
the redness of the fire engine but you cannot share my personal experience. If
you have normal color vision we may judge our perceptions to be similar.
However, they are not the same. A host of thought-experiments have been
proposed to illustrate the private nature of qualia.126 One experiment supposes
a color scientist that knows everything about the nature of color but has not
actually experienced it (someone like the preciously quoted Knut Nordby).
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On close examination, however, the claim that redness or blueness is
completely private does not ring true. We point to the world when we try to
communicate the color we experience:
Look at the blue of the sky and say to yourself “How blue the sky is!” –
When you do it spontaneously – without philosophical intentions – the
idea never crosses your mind that this impression of color belongs only
to you. And you have no hesitation in exclaiming that to someone else.
And if you point at anything as you say the words you point at the sky. I
am saying: you have not the feeling of pointing – into – yourself which
often accompanies ‘naming the sensation’ when one is thinking about
‘private language.’127
Qualia do not exist independently of objects. If we introspect about our
perceptions we do not find splashes of color, raw feels, or meaningless sounds.
Instead, we see surfaces, feel textures and hear words. The more we try to
separate out the qualia, the more acutely we are aware of what we perceive.
Perceptual experience is transparent or ‘diaphanous.’128 We cannot focus our
attention on the color of a surface independently of the surface.
However, we need not completely do away with the idea of qualia. My
perception of the world is not exactly the same as yours. The concept of qualia
provides a way of indicating this. Comparing qualia is enjoyable. How does
this wine taste to you? What do you see in this painting? Do you find this
music moving? Nevertheless, qualia should not be granted ontological
independence. We should not suppose that qualia exist independently of the
objects they describe or our perceptual experience of those objects.

(ii) Rainbow Colors
Although much of early philosophy claimed that color was only in the mind,
physics has found colors in the world. Furthermore, psychology has studied
how the mind perceives these colors, and physiology has placed these
perceptions in the processes of the brain.
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Figure II.5 Color Wheels. Newton’s color wheel is illustrated on the left. A
painter’s color wheel is shown on the right, with the primary colors capitalized
and the secondary colors in lower case. The unnamed tertiary colors are
typically described using the format “reddish-orange.”

One reason why the early philosophers considered color so different from
shape is that they lacked a science of light. Geometry could explain why
perceived shape was altered by the distance and direction of the viewing point.
However, it was not until Newton’s experiments with the prism that color
could be considered as anything other than magical. 129
Newton found that white light is composed of the colors of the rainbow. These
occur in a spectrum from red to violet. By joining one end of this visible
spectrum to the other Newton made the color wheel illustrated in the left side
of Figure II.5.
Within the circumference of the wheel are located all the colors that we can
perceive. These can be made by mixing spectral colors. Equal mixtures of
colors that are located at the ends of a line passing through the center of the
wheel (e.g. yellow and indigo) will make white (or grey). These colors are
considered by artists as “complementary” since their juxtaposition is pleasing
to the eye.
The idea of the color circle has been extensively used by visual artists to
organize how they think about color and how it may be used to
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communicate.130 The typical painters’ color wheel contains twelve colors
(right side of Figure II.5). Red, yellow and blue are considered primary;
orange, green and violet are secondary; the six others, such as reddish-orange
and yellowish-green, are tertiary. Complementary colors are located at
diametrically opposed positions on the wheel. In addition, painters often speak
of color “harmonies.” Just as some combinations of musical notes give
consonant or dissonant chords, so some combinations of color may agree or
clash. Newton related his color wheel both to the sequence of musical notes
and to the orbits of the visible planets. Like many of his colleagues, he was
seeking the proportions that underlie the harmony of the universe.
In the 1931 color space of the Commission Internationale de l'Éclairage or
CIE (Figure II.6), the color wheel is completed by inserting shades of purple
between the violet and the red. These colors are not in the spectrum but they
can be made by mixing red and blue. Newton actually noted these purples in
his text but did not include them in his diagram. 131 For the CIE diagram,
Newton’s wheel has been reversed with red going through yellow to green to
violet along a counterclockwise path. The CIE wheel is no longer circular as a
result of fitting the color space to the estimated sensitivities of human visual
receptors.132 The circle has become a horseshoe and the “center” has moved
closer to the purples than to the greens.
The CIE diagram shows two parameters of color. Different hues (“colors” in
everyday speech) are located around the circumference. The excitation purity
(saturation or chroma) of the hue is the distance from the center to the pure
hue located on the circumference. The actual space of colors that we can see
extends as a distorted sphere above and below the diagram depending upon the
lightness or darkness of the color. The upper hemisphere contains the lighter
colors and the upper pole is white. The lower hemisphere contains the browns
and the lower pole is black.133
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Figure II.6. Color Space of the Commission Internationale de l'Éclairage,
1931. The x and y axes are based on estimates of the two color opponent
processes. The wavelength (in nm) of the visible spectrum is plotted around the
circumference, along with the approximate boundaries for the main colors.
White is located at the small circle. The arrows show where the colors red,
yellow, green and blue are perceived as “pure” or “unique” (uncontaminated by
134
any other color).

Despite explaining how colors are produced, Newton still placed color in the
mind and not the world:
For the Rays to speak properly are not coloured. In them there is nothing
else than a certain power and disposition to stir up a Sensation of this or
that Colour… Colours in the Object are nothing but a Disposition to
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reflect this or that sort of Rays more copiously than the rest; in the Rays
they are nothing but their Dispositions to propagate this or that Motion
into the Sensorium, and in the Sensorium they are Sensations of those
Motions under the forms of Colours.135
Newton was taking pains to fit his physics to Locke’s philosophy.
Nevertheless, he does describe what science now considers the physical basis
of color: the spectral reflectance of a surface (“a Disposition to reflect this or
that sort of Rays more copiously than the rest”). This is the proportion of light
at each point in the visual spectrum that is reflected when the surface is
illuminated.136 This is a physical property of the physical object. Color is in the
world as well as in the mind.

(iii) Trichromatic Cones and Opponent Neurons
How color is perceived in the human mind is determined by both the physics
of light and the physiology of the human eye. The human eye only sees a
portion of the electromagnetic spectrum, and what it sees is limited by the
sensitivities of its receptors. We do not have as many receptors as there are
lines in the spectrum. We have only three.
People concerned with pigments – the artists who used them and the chemists
who made them – were the first to show that all visible colors could be made
by combining a small number of primary colors. 137 Robert Boyle stated that all
colors could be made from red, blue, yellow, white and black in 1664.
The history of how we perceive rather than manufacture colors is more
complex.138 The initial proposal that we have three separate color receptors is
usually attributed to Thomas Young’s 1802 paper,139 but the idea was much
more clearly stated by Mikhail Lomonosov in 1756 and by George Palmer in
1777. History is often fickle when it deals out fame. Hermann von Helmholtz
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used color matching experiments to show that any color could be made up by
combining a small number of colors. However, he initially thought that this
number would be at least five – red, yellow, green, blue and violet.140 The
proper expression of the trichromatic theory of color perception would wait
until James Clerk Maxwell’s color-mixing experiments of 1855. He proposed
three receptors with sensitivities in the blue, green and red parts of the
spectrum. These receptors are now named S, M and L on the basis of the short,
medium and long wavelengths of their maximum sensitivity. These do not
correspond exactly with the primary colors, the red receptor being actually
more sensitive to yellow than to red.
The spectral sensitivities of each of these color receptors were measured by
extensive color matching experiments, and by studying people with different
kinds of color blindness due to malfunctions of single types of receptor.141 The
most common type of color blindness is a difficulty in distinguishing red from
green. This is caused by an abnormality of the M-receptor.
In the 20th century, the three different receptors underlying human color vision
were located in the cone cells of the retina. Each cone cell containing one of
three different genetically determined photopsin molecules, protein pigments
that determine the specific spectral sensitivities of the S, M and L receptors. 142
Our perception of color is determined by these three different receptors.
Neither the objects in the world nor the light whereby we perceive them is
trichromatic. Trichromacy is “a physiological limitation of the human eye.”143
However, the trichromatic theory does not explain some essential phenomena
of human color vision. The fundamental colors – those that appear to us as
“pure” colors rather than mixtures – are generally judged to be red, yellow,
green and blue. These four hues do not map onto the three retinal pigments.
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We can generally see mixtures of colors: orange is a reddish yellow and
turquoise is a greenish blue. However, we are unable to see or imagine a
reddish green or a yellowish blue. If we stare at a colored shape for a period of
time and then look at a white background we see an “afterimage” – the same
shape in the complementary color (illustrated in Figure II.7).
In the late nineteenth century, Ewald Hering proposed that these phenomena
might be explained by “opponent” systems: red versus green, blue versus
yellow and black versus white. Prolonged stimulation with one color could
cause adaptation of the neurons responding to it, and this in turn would cause
decreased inhibition of the receptors responding to the opponent color. This
disinhibition would continue for a while after the stimulation resulting in an
afterimage in the opponent color. The spectral sensitivities of human opponent
systems have been mapped using color cancellation techniques.144
The exact nature of the opponent processes is not clear. Red light does not
typically balance green light to make white. Television and computer displays
use combinations of red and green to make yellow. To get white we need to
cancel the red with a bluish-green. Thus, the nervous system may not be using
pure colors (or “unique hues”) as opponent processes.145
The level of activity of visual neurons when stimulated is often increased with
one color and decreased with the opponent color. Often this takes the form of a
center-surround mechanism: a neuron responds to one color in the center of its
visual field and is inhibited when the opponent color stimulates the outer
regions of this field. These results indicate that, though trichromacy holds at
the level of the cones, opponency takes over at the level of the neurons. 146
Exactly how S, M and L cones activate or inhibit neurons that mediate an
opponent coding of color is unclear. The blue-yellow opponent axis is mapped
reasonably well by comparing the activation of both M and L to the activation
in S. The red-green axis is often considered as mainly determined by the
difference between the M and L receptors. A third light-dark axis could result
from summing the activations of all three receptors.
144
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Figure II.7 Opponent Processes in Visual Perception. A subject stares
fixedly for thirty seconds at the set of colored shapes shown on the left, and
then looks at a blank white sheet of paper. Pale afterimages will occur in the
complementary colors to the stimuli. These will last for a few seconds and will
tend to float since they have no contours to keep them stable.

An even greater mystery is how the colors that we see in the world are
represented in the neurons that respond to the visual scene. Stochastic
processes may play a role both in the wiring of the retinal opponent systems
and in the patterns of response in populations of cortical neurons. 147 If the
connections between retinal and cortical neurons were determined by chance
we would have different populations of visually responsive neurons in the
cortex, each responding in a specific way to the spectra of light reaching each
part of the retina. We may have learned to associate different patterns of
activity in these populations with the different color names that we were taught
in childhood. Physiology could thus be determined as much by social forces as
by physical rules.
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(iv) Color in Context
The appearance of any color is altered by the colors that surround it. 148 The
perceived color is further determined by the pattern in which the color is
embedded.149 Our visual system must therefore integrate, change and balance
perceived colors to fit the structure of the visible world.
One widely studied phenomenon is color constancy. Even in the very different
illuminations of daylight, twilight or lamplight, the perceived colors of the
world stay much the same. Color constancy is not perfect but it works under
many different lighting conditions. 150 Visual perception therefore probably
integrates over the whole visual scene to model the illumination as well as
what is illuminated.
Color is a property of a surface and is related other surface properties. An
object can be transparent or opaque. A surface can be shiny or dull (glossy or
matte). Shine is often perceived on the basis of highlights on the surface. A
surface can reflect light or, in the case of luminous bodies, be a source of light.
This can only be perceived in terms of the whole scene.
As well as spatial interactions, the visual properties of a surface may have
specific relations to time: “We speak of the ‘colour of gold’ and do not mean
yellow. ‘Gold-coloured’ is the property of a surface that shines or glitters.” 151
The shine may vary slowly or rapidly, regularly or randomly. Thus we have
surfaces that glow, glimmer, glitter, and gleam. All these words derive from
early Indo-European roots for gold.

(v) Ecology of color
In 1979, J. J. Gibson argued that perception is not a passive processing of
sensory information but an ongoing interaction between the perceiver and the
world.152 Gibson proposed that an environment offers “affordances” to the
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animals that live within it. Particular properties of objects in the environment
become affordances if they can be used in some way by a particular animal.
Affordances are both physical properties and perceived uses. The same
physical properties can be put to different uses – a stick can be a weapon or a
tool. The same uses can be afforded by different objects – either a stone or a
stick can be a weapon. Affordances can be both beneficial and dangerous.
Their utility or danger must be learned.
Some affordances can be perceived visually. This aspect of affordances is
important to design.153 Good design makes the use of an object apparent from
its visual appearance. A door handle that can be grasped should indicate that
the door can be opened by pulling, whereas a flat door handle should indicate
that the door should be pushed.
Color is important for the perception of affordances.154 We judge the fertility
of a landscape by the green color of the vegetation. We judge that fruits afford
nutrition when they turn from green to yellow or red. Environment and animal
evolve together.155 The evolution of color vision in primates allows the
distinction of ripe fruit from surrounding leaves. The evolution of colored fruit
facilitates the dissemination of seeds by primates who eat the pulp of the fruit
and discard the seed.
It may go without saying that, in a world without colour, animals would
have no use for colour vision; but it does need saying that in a world
without animals that possessed colour vision there would be very little
colour. The variegated colours which characterise the earth’s surface
(and make the earth perhaps the most colourful planet in the universe) are
in the main organic colours, carried by the tissues of plants and
animals—and most of these life-born colours have been designed in the
course of evolution to be seen.156
Flowers and bees evolve together so that flowers have colors to show the bees
where they are and bees have color vision to find the flowers. Colors are
immensely important for courtship: male boobies flaunt their big blue feet
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before admiring females. Human beings create colors to adorn their bodies,
dye their clothes and paint their artifacts.
Primate color vision may also allow the color of the skin, particularly the color
of the face, to serve as a means of social communication. 157 We can all
recognize of the flush of excitement, the blush of shame, the purple of anger,
and the pallor of fear. One determinant of the color of the skin is the amount of
blood in the skin, especially in the veins, with more blood making the skin
bluer. Another determinant is the amount of saturation of the hemoglobin in
the surface capillaries, with greater saturation making the skin redder. The
blue-yellow and red-green opponent systems of our retina are well suited to
detect these colors. The hairless skin of primate faces is well suited to display
these social cues.

(vi) Color Names
We have an extensive vocabulary for talking about color. As well as the
primary colors red, yellow, green, blue, black and white, we have simple
labels for the intermediary colors orange, pink, brown, purple and gray. Berlin
and Kay have proposed that these are our “basic color terms.” 158 Examination
of many different languages of the world in the World Color Survey has
shown that the names of these colors are almost “universal.” 159
Furthermore, when there are fewer than eleven color names in a language,
only certain patterns exist. New colors are named in order. The first stage
distinguishes between warm colors (white, red and yellow) and cool colors
(green, blue and black).160 Many languages use one word for both green and
blue (“grue”), but when more color names “evolve” blue and green become
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Table II.1 Evolution of Color Names According to the World Color
Survey

differentiated. Table II.1 gives the hypothesized stages of evolution.161 The LM difference in retinal receptors may account for the initial division into warm
and cool colors.162 The distinctions of our sensory receptors may thus provide
a basis for the development of perceptual categories.
The etymology of English color terms fits partially with the Berlin-Kay
theories about their evolution. 163 Red deriving from the Indo-European reudh
has always meant red, in keeping with the concept that it is the most stable
color term after black and white. Yellow comes from ghel which appears to
have originally meant shiny (like gold). However, blue comes from bhel
meaning a bright color such as yellow or white.
The development of color terms in young children does not follow the scheme
proposed for their linguistic evolution. Young children learn the main color
terms at about the same age as they learn to distinguish different objects (from
2 to 5 years). The order varies from one child to another. Red is not always the
first color. The terms “brown” and “gray” develop later than the other color
terms, but secondary colors like pink and orange develop at about the same
161
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time as the primary colors. 164 The development of color terms in children with
different languages indicates:
What is universal about the acquisition of color vocabularies is a gradual
progression from an uncategorized organization of color based on
perceptual similarity (where dimensions are viewed as continua) to a
structured organization of categories that varies across languages and
cultures.165
The research on the basic color terms has been criticized as culture-bound.166
The selection of the basic eleven terms was originally derived from the
frequencies of the words in modern English usage. The research might thus be
interpreted as showing how human beings finally evolved to have the color
categories of the English language.
Even in English, current frequencies do not fit with how long the terms have
occurred in the language. 167 “Orange,” for example, was only used in English
as a color term when the fruit became readily available in the 16th century. The
word “pink” was derived from the flower (pink, red, white, or violet) and was
not used for pale red until the 17th century. The word continues to be
ambiguous: the bright scarlet jackets of foxhunters are considered “pink.” The
terms “crimson” and “vermilion” to describe shades of red have a longer
history in the English language than either “pink” or “orange.”
The color terms used in the different world languages may actually represent
other surface properties instead of (or in addition to) color. Other possible
dimensions are ripeness (from green to yellow) and warmth (from red to
yellow). In addition the words may be categorized or discriminated differently:
the perceptual boundary between blue and green varies with the language of
the perceiver. Moreover, as people speaking a language interact more and
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more with English, their language may actually change so that the terms
originally used to describe other aspects of a surface adapt to the English color
meanings. Universality could therefore be imposed by the dominance of
English as a world language rather than by the existence of natural color
categories.
In the Kwakw’ala language of the Northwest Coast of British Columbia, the
color term “lhenxa” has evoked the glosses “yellow, light green, real green,
dark green, sort of greenish; blue, purple and pink, like an abalone shell.”
Whatever its actual meaning, the fact that it combines yellow and green
(crossing the warm-cool boundary) makes it difficult to fit with the
evolutionary hypotheses of Berlin and Kay. 168
The general idea of the eleven basic color terms does not map easily to the
color spaces we evaluate using discrimination tests. Why are the prismatic
colors “indigo” and “violet” not considered basic color terms? Why should
there be a simple word for light red (pink) and not one for light green or light
blue? The Russian language has separate common words for light blue and
dark blue.169
English has many color words beyond the eleven basic color terms. A Color
Thesaurus collected by asking thousands of volunteers to name color examples
lists 663 different names.170 The shades of red include scarlet, crimson and
maroon as we move toward purple, and brick-red and vermilion as we move
toward orange. In addition we have shades of red related to exemplary objects:
tomato, coral, ruby, paprika, garnet and fire-engine. This is common in many
languages. Australian aboriginal languages have no separate color terms but
only exemplars.171
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If we wish to be more precise, we can qualify our color terms. The dimension
of pale/faint versus deep/intense is used to describe saturation. Light versus
dark gives us the lightness. Brightness and vividness may represent
combinations of saturation and lightness. The colored surface is also described
as dull or shiny (matte or glossy) depending on its reflectivity.
Despite all our words for color, it is often difficult to communicate a particular
color without pointing to an example. Some areas of the color space show
great overlap in the names we use. What is purple to one person can be blue to
another. Differentiating among mauves, lavenders and lilacs requires extensive
experience: for the normal person they are indistinguishable. In other areas of
the spectrum we have far fewer terms than the number of colors that we can
easily discriminate. There are few color names in the large volume of visible
color space between yellow and green. Perhaps this is related to the early
separation between yellow and green in the color-naming evolution of Berlin
and Kay.
Color symbolism varies across cultures. In the modern West, green goes with
life, fertility, hope and youth – the colors of leaves and grass – and red with
love and passion. However, in other cultures green is related to death –
perhaps from the color of a corpse. Death, the fourth horseman of the
Apocalypse is described in the King James Version as riding a pale horse.172
The word used in Greek was chloros meaning green, the root of words in
English like “chlorophyll.” The scholars of King James translated the word as
“pale,” opting for connotation over denotation. The pale color of bones is a
more fitting symbol for death in English.
Colors are not innate. However, the way the eye and brain are made probably
provides distinctive features that can serve as the basis for the color categories
that we then learn to name. Infants can distinguish the different primary hues
of red, yellow, green, and blue at the age of several months, long before they
have any overt language.173 Basic perceptual categories precede naming. These
categories might provide the structure on which we can build a more complex
and culturally determined color system. Something similar occurs as we learn
to speak. The basic acoustic properties of speech sounds might provide simple
ways to differentiate vocal sounds, but the ones we learn to recognize are those
we are exposed to in our mother tongue.
172
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Two principles underlie our learning. First, the human brain interacts with the
environment: it categorize what it experiences, acts on the basis of these
categories, and then revises the categories on the basis of the action’s success
or failure. Second, the human beings are social animals: we communicate with
others, and learn from them how to perceive and how to behave.

(vii) Nature of Color
With some knowledge of color science, we can return to the questions that
color poses for any philosophical understanding of perception. What we
experience as color is the subject of extensive philosophical and psychological
debate.174 Our prime intuition of color follows the format: “red is the property
objects look to have when they look red.”175 The statement is as tautological as
it is poetic. However, it does distinguish between the property that an object
might have and the quality of the sensation it evokes. Furthermore, the
external world appears to cause the sensation. We attribute our experience of
red to red objects: “we examine objects to determine their color; we do not
introspect.”176 The main problem is to measure what it is about the red object
that causes it to be seen as red.
We have long suffered from “chromophobia.” 177 We have thought that color is
not as important as form. Plato’s ideal forms were without individuality or
ornament. In art, color was considered decorative but not beautiful. However,
without color our vision is incomplete.
Locke and others characterized color as a secondary rather than primary
quality. If we were to consider color as a primary quality, what property of an
object would determine its color? Alex Byrne and David Hilbert have
proposed the property of the object that determines the color we perceive is its
174
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surface spectral reflectance: the proportion of light reflected at different
wavelengths.178 Something is red if it reflects more incident light with long
wavelength than with short wavelength. A red object defined in this way may
look orange in yellow light and black in minimal light. In these situations,
however, we still consider the object red. Indeed, it is still red in the dark.
The human nervous system has processes for maintaining color constancy as
the illumination changes. Perhaps an overall assessment of the visual scene
gives an estimate of the spectrum of the illuminating light, which we can then
use to correct the colors that we perceive. We might sense the color of a
particular part of the scene using the three receptor channels and then adjust
this perception by amount of light received in the three channels over the
whole scene. This works well for normal broadband lighting conditions though
not when lights have different colors.
Surface reflectance does not explain the colors that are caused by the emission,
transmission, or scattering of light: the yellow flame, the red wine and the blue
sky. These cases can be considered using a concept of “productance,” the
spectral pattern of the light coming from the object relative to the spectral
pattern of the illuminant light.179
The eye and the brain cannot distinguish all possible reflectance patterns.
Different reflectance patterns can give the same sensation of color. Most
examples of such “metamerism” (different “colored” objects looking the
same) are related to different illuminations. A classical example would be to
look at an object that has high reflectance in the yellow region of the spectra
using a light that has no energy in the yellow frequencies: this would look no
different from an object that has the same reflectance except for a null in the
yellow region. However, under a different illumination, the objects would look
different: under white light, for example, one would be yellowish and the other
bluish.
One problem with the physical view of color is that different human observers
may vary in how they see colored object. The normal categorization of colors
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and the names for these categories shift from one normal subject to another. 180
The unique red that is neither orangish nor purplish is not the same for
everyone, and one person’s purple is another person’s blue. Some sources for
this variability may be biological differences, such as the filtering properties of
lens and retina. Other sources might be the color environment in which one
lives and the color culture in which one has learnt the names of the colors.
Indeed, the range over which our basic color terms apply may be the way we
allow this variability. Almost everybody can distinguish red from orange, but
few can tell the difference between crimson and scarlet.
Once we get away from normal color vision, the variability of perceived color
becomes much greater. The colors seen by subjects with color blindness are
completely different from those seen by those with normal color vision. The
color seen by a non-human observer (such as a bird or a bee) will not be the
same as the color we see, and indeed may not map onto our system of colors
according to any simple transformation. These animals have more than three
color receptors (and therefore more than three dimensions to their color space),
and they can see a wider region of the electromagnetic spectrum (particularly
in the ultraviolet). Our reflectance view of color must therefore be considered
“anthropocentric realism.”181
Reflectance measurements cannot easily account for the effects of color
context. The phenomenon of “simultaneous contrast” is the change in the
perceived color of a surface with a change in the color or colors surrounding
the surface. The reflectance does not change but the way in which we perceive
it does. However, if we consider the whole visual scene, calculate the
reflectance over both parts and wholes, and allow for comparisons more
complex than simple opponency, we may still retain the basic idea of
reflectance (or productance) as the source of our color percepts.
Color may be considered “relational.” Color is not a physical property of an
object but a relation between that object and the observer in a particular
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context.182 Something is red if it looks red to a particular subject under
particular viewing conditions. To another subject or in other viewing
conditions, it might look orange. Color is more variable to its context than
shape and less variable than taste. Humor is an exemplary relational property.
A joke may be funny to one person but not to another, or funny in one context
and not in another. However, the humor is still caused by certain
characteristics of the joke, such as incongruity, surprise, or ambiguity; it does
not arise independently.
Relationalism differs from relativism. A relational property such as “to the left
of” requires a context and a viewpoint. Nevertheless, it is a property of the
object and not simply something in the mind. However, most relational
properties appear to be inferred rather than directly perceived. Colors are
unusual relational properties in that they are obviously and immediately
visible.
Relational concepts are often expressed in terms of “dispositions.” In
philosophy, a disposition is a propensity to act in a certain way under a certain
set of conditions. For example, the “fragility” of an object is its disposition to
break when dropped. Thus the color of an object can be considered its
disposition to evoke an experience of that color when viewed by a normal
human observer. However, if the disposition is inherent in the object, the
concept is redundant because the property of an object that causes its
disposition to evoke a color might just as well be considered its color.183 If so,
primary and secondary qualities are not really different. Both are properties of
the object. Both require interaction with the perceiver. Both the circular shape
and the color of a plate viewed from an angle under a particular illumination
must be derived from what is actually seen.
Color illusions can be quite striking.184 However, we need not go as far as to
say that all color is illusion. Illusions can only occur if most of the time our
perceptions are veridical. Similarly, variability cannot occur without some
general tendency, from which the variability is measured. Our perceptions are
not perfect. We approximate the world as best we can. Our representation of
182
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the world must be accurate enough to allow us to survive. Mistaking mauve
for lavender probably will not determine whether we live or die. The world
may not be exactly the way it appears to us. However, the way it appears is
sufficient for us to survive within it.

4. Light of Reason
(i) Enlightenment versus Revelation
The period of time between the trial of Galileo and the French Revolution is
often considered the Enlightenment. 185 During these years, the roles of God
and Church in human life were reconsidered. Although religion came under
the scrutiny of both scientists and philosophers, most were cautious about
submitting the divinity to doubt. Thinking about God often involved more
rationalization than reason. We can be skeptical about the thinkers of the
Enlightenment:
They had put off the fear of God, but maintained a respectful attitude
toward the Deity. They ridiculed the idea that the universe had been
created in six days, but still believed it to be a beautifully articulated
machine designed by the Supreme Being according to a rational plan as
an abiding place for mankind. … They dismantled heaven, somewhat
prematurely it seems, since they retained their faith in the immortality of
the soul. … They denied that miracles ever happened, but believed in the
perfectibility of the human race.186
Nevertheless, we owe to these philosophers our way of thinking, the idea of
liberty, and the possibility of democracy. The Enlightenment ultimately led to
revolutions in both the new world and the old. Without a God to anoint them,
kings had no right to rule.
Francis Bacon found it impossible to conceive that the order and beauty of the
universe lacked a mind to marshal them: “It is true, that a little philosophy
inclineth man’s mind to atheism; but depth in philosophy bringeth men’s
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minds about to religion.”187 Newton was of like mind. In the General Scholium
that concluded his Principia he proposed that. “This most elegant system of
the sun, planets and comets, could not have arisen without the design and
dominion of an intelligent and powerful being.” 188 However, Newton’s God
lay beyond our comprehension and lacked the human features of the JudeoChristian God
Most of the thinkers of the Enlightenment came to a belief in Deism. Their
god was called the God of Nature (rather than revelation), the Supreme Being,
the Author of the Universe or the Grand Architect. Miracles were considered
impossible. Nature’s god would never break his own laws.
Though the godhead was sacrosanct, the teachings and practice of the church
were not. Many found it difficult to believe in the divinity of Christ and the
doctrine of the Trinity. The idea of Arius that Christ was subordinate to God,
first denounced as heresy in the 4th century CE, returned in various forms.
Unitarianism is one that has persisted. Isaac Newton did not believe in the
trinity and considered the worship of Christ as tantamount to idolatry.
However, he kept these ideas largely to himself. 189
Overt atheism was not common during the Enlightenment. Some of the French
philosophes promoted atheism, but only did so anonymously. Though less
frequently than in previous centuries, blasphemers were still executed.
Agnosticism was more common. David Hume voiced his skepticism in his
Dialogues Concerning Natural Religion, which was not published until 1979,
three years after his death. According to the character Philo, who probably
represents most closely the ideas of the author, “A total suspense of judgment
is here our only reasonable resource.”190
Many criticized the hypocrisy and superstition of the Church more than God.
The Enlightenment had been ushered in by the devastation of the Thirty Years’
187
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War (1618-1648), fought largely between Protestants and Roman Catholics. A
favorite quotation was from Lucretius “To such heights of evil are men driven
by religion” written about Agamemnon’s sacrifice of his daughter Iphigenia.191
Racine’s tragedy Iphigénie (1674) and Gluck’s opera Iphigénie en Aulide
(1774) were very successful.
Skepticism and Deism became widespread among the educated elite who came
to the salons and went to the plays. However, among the common people, the
Church and its Christian message still held power.

(ii) Old Gods in New Worlds
During the Enlightenment, the countries of Europe expanded their influence
far across the world. Matteo Ricci, a Jesuit priest visited China in the early 17 th
century, and tried to reconcile Confucianism’s Lord of Heaven to
Christianity’s Heavenly Father. However, for the most part, the populous East
maintained its cultural distance. Trade was in goods and not in thoughts.
Cultural interactions would await the greater understanding of the ancient
languages that did not come until the 19th century. Then “enlightenment” could
be related to satori, the Buddhist’s moment of release from the world of
suffering.
In the less populous lands of America, the Europeans overran the land and
destroyed the cultures that they found. A fascinating record of a dispute
between missionary and a possible convert is found in A Speech Delivered by
an Indian Chief, in Reply to a Sermon Preached by a Swedish Missionary, in
Order to Convert the Indians to the Christian Religion. This was first
published in 1741 in the American Magazine and reprinted many times in
various formats.192 The original source was a 1731 thesis by Tobias Björk at
the University of Uppsala. The last chapter included a letter in Latin from the
missionary Jonas Aurén to Tobias’ father (at the time the leader of the
Swedish church in America) describing the reply of a Susquehanna Indian to
191
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his preaching. Jonas requested that the church elders supply him with
arguments to refute the strong reasoning of the Indian. Benjamin Franklin
rewrote the Indian’s speech for publication.
The Indian Chief presumes an all-powerful Creator and a life after death. He
then claims that “those who act well in this life shall be rewarded in the next
according to the degree of their virtue.” He finds it difficult to understand why
the virtuous could be in a state of damnation simply because they had had not
been aware of the truth revealed in the Christian Bible:
Had the Almighty thought as much knowledge necessary for our
salvation, his Goodness would not have so long deferred the
communicating it to us; and to say, that in a matter so necessary he could
not at one and the same time equally reveal himself to all Mankind, is
nothing less than an absolute denial of his omnipotence.
One way to eliminate this problem is to propose many different paths to
heaven. This might be an interpretation of Christ’s statement, “In my Father's
house are many mansions: if it were not so, I would have told you. I go to
prepare a place for you.”193 Most Christian commentaries, however, do not
consider this verse in terms of the different religions but in terms of the
abundant places in heaven for true believers. Ecumenism does not come easily
to the faithful.

(iii) No More than This
If divine revelation was uncertain, how do we determine truth? The
Enlightenment was divided on the roles of reason and of experience. René
Descartes doubted everything but himself and his ideas. Some of these ideas
were more certain than others: the idea of the self, the rules of logic and
mathematics, and the idea of a perfect being. Descartes believed these to be
innate. They must have come from our Creator “like the mark of the workman
imprinted on his work.”194 John Locke found no evidence for these innate
ideas. The only things of which he was certain derived from the senses, and
from these simple ideas more complex or abstract ideas could be deduced. The
mind was a tabula rasa (blank slate) upon which experience wrote.
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Lines were thus drawn between the Continental Rationalists, who believed that
some part of our thinking derives from our innate abilities, and the British
Empiricists, who proposed that everything in the mind derives from
experience. The battle went to the Empiricists. The new sciences were far
more comfortable in their company:
The modern scientific temperament came eventually to be identified with
Empiricism. We learn about the world only from our perceptual
encounter with it; nothing is revealed to us beforehand. So innateness
was triply condemned: it was born of superstitious religious thinking, it is
scientifically false, and it is philosophically beside the point. 195
Modern thinking typically finds a compromise between the two positions.196
Our ideas derive from the senses but many of the ways in which we process
these ideas are innate. Probably the most important factor leading to this
modern view has been the development of linguistics. The richness of human
grammar cannot be derived from the sparseness of a child’s experience. 197
The principles of empiricism lead to a world view called naturalism. If we
cannot be sure of anything for which there is no empirical evidence, then all
we are left with for certain is the natural world. There is no evidence for God
or for a non-material and immortal soul. We have only the material world: this
is the philosophy of “naturalism.”
Our logic can apply the principle of parsimony (Occam’s razor) in two
ways.198 The “razor of denial” renders as untrue or nonexistent that for which
there is no evidence. The “razor of silence” states that we cannot know
anything for which we have no evidence. In terms of the existence of God, the
razor of denial leads to atheism and the razor of silence to agnosticism. We
can perhaps choose between razors on the basis of a priori probabilities. When
the probability is very low, the razor of denial is appropriate. If the probability
is unknown, the razor of silence is required.
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When considering probabilities, we must also consider risks. Blaise Pascal
discussed belief in God using the simile of a wager. 199 Though reason admits
we cannot know whether God exists or not, we must nevertheless bet on one
side or the other. The risk is too high and the possible gain too little to bet
against God. Belief in God leads to heaven if true and to nothing if not. Not to
believe risks heaven without hope of gain. Pascal admitted that the true course
is not to wager at all. Yet something forces us to make the choice. We are
uncomfortable with uncertainty.
However, as Antony Flew has pointed out, Pascal’s wager is irrational because
it arbitrarily considers only two options: the Catholic God or no God at all.
The number of possible options is infinite. There might, for example, be a God
who would consign to hell all those who believed in the God of Roman
Catholicism.200
Some claim that naturalism is only a method. We cannot know what we cannot
demonstrate in experience. Yet the method of naturalism willy-nilly leads to a
metaphysics of naturalism, which claims that the natural world is all that
exists.201 There is “no more than this.” The phrase comes from Shakespeare’s
King Lear, when the king meets the naked Edgar in the storm: “Is man no
more than this? Consider him well. Thou ow’st the worm no silk, the beast no
hide, the sheep no wool, the cat no perfume.” 202 Among many other things, the
play considers the relations between man and nature. 203 The natural life is
without clothes or perfume. If we each follow only our natural inclinations and
material desires, as do Goneril, Regan and Edmund, chaos will ensue.

5. Veiled Reality
(i) Uncertainty
For two centuries after Newton, determinism held sway in physics. If we knew
the state of the present universe and the laws by which it operated, then we
199
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could know the future. As the 20th century began, however, scientific
certainties began to crumble. Scientists realized that the waves of
electromagnetic radiation came in discrete packets or “quanta.” Max Planck
proposed that the energy of a quantum (later known as a photon) varied with
the frequency of the radiation according to what became known as Planck’s
constant. His equation is generally considered as the birth of quantum
mechanics, a new physics that did not fit with classical (Newtonian) physics.
Werner Heisenberg, working with Niels Bohr in Copenhagen, realized that the
measurement of quantum phenomena depended upon the measuring device.
The precision whereby the position and momentum (mass times velocity) of a
subatomic particle can be measured is limited. The more accurately position is
measured the less accurately momentum can be measured, and vice versa.204
The error in estimating the position multiplied by the error in estimating the
momentum yields Planck’s constant. The principle was published in early
1927 in a paper on what could be observed (den anschaulichen Inhalt, the
perceptible or objective content) in quantum mechanics.205 In the paper
Heisenberg used two terms to describe the limits to accuracy: Unbestimmtheit
(indeterminacy) and Unsicherheit (uncertainty). Intriguingly, these terms
describe the state of the world and the state of the observer. The latter term
became the one most commonly used in English.
A thought experiment (Heisenberg’s microscope) involves determining the
location and momentum of an electron by firing photons at it and seeing how
the photons are deflected. If the photons have high momentum (short
wavelength) the electron’s position can be measured very accurately but the
amount of momentum transferred from the photon to the electron (and thus the
original momentum of the electron) is uncertain. A photon with low
momentum will give only an approximate estimate of the electron’s position
but will allow an accurate measurement of its momentum.
The uncertainty principle is a favorite of amateur philosophers. We can never
know anything completely. We cannot measure anything without in some way
changing it so that it is no longer what we measured. However, the principle is
204
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appropriate only at subatomic levels (“quantum realm”). Planck’s constant is
very tiny. The uncertainty principle has little meaning at everyday levels of
measurement.
In Ian McEwan’s novel Solar, a character proposes that the uncertainty
principle “encapsulated for our time the loss of a ‘moral compass,’ the
difficulty of absolute judgements.” He gets taken to task by an inebriated
physicist who points out that that there is no uncertainty if multiple
measurements are made and that the principle would only be applicable to the
moral problem “if the sum of right plus wrong divided by the square root of
two had any meaning.”206
Nevertheless, the principle does have epistemological and ontological
significance.207 One possibility is that the real world precisely exists but
cannot be completely known. An electron may have a definite position and a
definite momentum but we are limited in how we can measure these
parameters. The other possibility is that the world may be inherently uncertain.
The electron may have neither definite place nor precise momentum.

(ii) Complementarity
The reciprocal relation between position and momentum can be considered as
“complementary,” and Bohr did use the term in this sense. However, we
should probably restrict the term “complementarity” to the more general idea
about the nature of subatomic particles rather than just the relationship
between measurements.208
At the International Congress of Physics in 1927, Bohr introduced this general
concept. The lecture considered the problems of observation at atomic and
subatomic levels:
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Indeed, our usual description of physical phenomena is based entirely on
the idea that the phenomena concerned may be observed without
disturbing them appreciably. ... Now the quantum postulate implies that
any observation of atomic phenomena will involve an interaction with
the agency of observation not to be neglected.
Depending on the means of measurement, subatomic phenomena may be
understood in completely different ways. Light may be considered as photons
or as waves. These interpretations are complementary rather than
contradictory:
The two views of the nature of light are rather to be considered as
different attempts at an interpretation of experimental evidence. …. we
are not dealing with contradictory but with complementary pictures of
the phenomena, which only together offer a natural generalization of the
classical mode of description.209
Bohr was fond of quoting from Friedrich Schiller’s 1795 poem Die Sprüche
des Konfuzius (Sayings of Confucius)
Only wholeness leads to clarity
And truth resides in the abyss.210
The two opposite interpretations or reality that need to be combined are
separated by a void. The situation requires a leap of faith.

(iii) Yin and Yang
Bohr became fascinated by complementarity. In a 1933 paper, he proposed
that that free will and determinism might be complementary interpretations of
the interaction between conscious human beings and the physical world. 211
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In his address to the International Congress of Anthropological and
Ethnological Sciences in 1938, Bohr related complementarity to psychology.
Just as quantum phenomena cannot be observed without being affected by the
observation, so human thoughts change as soon as we try to observe them.212
Bohr further postulated that the different cultures of man are complementary
versions of human nature. Such thinking did not sit well with Nazi ideas of
Aryan supremacy and cultural determinism, and the German delegation to the
congress walked out of Bohr’s keynote address.213
The ideas of Bohr and Heisenberg might be useful in many other areas. One
intriguing application is in the area of politics. Max Born suggested that the
range of freedom of the individual and the amount of regulation by the
government might be related by a political constant. 214
When Bohr was awarded the Order of the Elephant by the Danish government
in 1947, he designed his own coat of arms with the motto Contraria sunt
complementa (Opposites are complementary) and a yin-yang (or taijitu)
symbol in the center:

In the taijitu the outer circle represent the whole and the light and dark areas
represent its opposing manifestations. Yin is water, earth, night, female; yang
is fire, sky, day, male. The symbol is often described as sunlight on the
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mountain, with yin the shady slope and yang the sunlit. The concept of yin and
yang was long used in Chinese thought, particularly in terms of alchemy and
medicine. Buddhism and Taoism took up the concept and made it an essential
part of their world views. In the Tao te Ching (Way of Life) of Lao Tzu:
The movement of the Way is a return
In weakness lies its major usefulness
From What-is all the world of things was born
But What-is sprang in turn from What-is-not.
All things bear the shade on their backs
And the sun in their arms;
By the blending of breath
From the sun and the shade
Equilibrium comes to the world.215
Bohr’s ideas of complementary and the renewed interest in Eastern philosophy
combined to add a definite strain of mysticism to modern physics. This
became highly popular in the 1975 book The Tao of Physics.216 However, we
should be cautious about drawing parallels between modern physics and
ancient scriptures.217 The mystics had neither the mathematics to prove their
intuitions nor the methods to test them.
(iv) Logic of Being
The syadvada is an ancient system of logic proposed by Jain philosophers over
2500 years ago to describe the states of human knowledge. The word
syadvada combines syat (“maybe”) with vada (“assertion”) and can be
interpreted as meaning the “assertion of possibilities.” 218 The system proposed
that human knowledge can be described in seven ways:
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syadasti = may be, it is.
syatnasti = may be, it is not.
syadasti nasti ca = may be, it is, it is not.
syadavaktavyah, = may be, it is indeterminate.
syadasti ca avaktavyasca = may be, it is and also indeterminate.
syatnasti ca avaktavyasca = may be, it is not and also indeterminate.
syadasti nasti ca avaktavyasca = may be, it is and it is not and also
indeterminate.
Each state begins with syat (denoting possibility). Nothing we infer about the
world can ever be certain, though we may reasonably conclude that something
is true or not (first two conditions). The third condition represents probability:
we can know that the outcome of a coin flip will be either heads or tails. The
last four conditions contain the idea of avaktavyah which is variously
translated as “inexpressible,” “indefinite” or “indeterminate.” This Jain
concept (also called avayakta) expresses the same idea as quantum
indeterminacy.219 The ancient Jain logic of being is far more detailed than the
simple distinction between being and non-being of the Greek philosophers.220

(v) Wave Functions
After scientists realized that light, which had been considered a continuous
wave, could act like a stream of discrete particles, they began to consider the
possibility that particles might also act like waves. 221 After Louis de Broglie
showed that an electron could be considered as a wave, Erwin Schrödinger
outlined a general approach to describing subatomic particles in terms of
“wave functions” (1926), later known as the “equations for everything.”
The wave functions of quantum mechanics can predict the nature of reality.
Probably the most famous prediction was that of Paul Dirac, who in 1928
proposed the necessary existence of positrons: particles with the same mass as
electrons but with a positive rather than negative charge. It was not until 1934
that physical evidence was obtained for these theoretical particles. When asked
about his philosophy of physics, Dirac claimed that
219
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It seems to be one of the fundamental features of nature that fundamental
physical laws are described in terms of a mathematical theory of great
beauty and power, needing quite a high standard of mathematics for one
to understand it. …. One could perhaps describe the situation by saying
that God is a mathematician of a very high order, and He used very
advanced mathematics in constructing the universe. 222
Dirac was an atheist and his description of God as a mathematician was a
metaphor. At the 1927 Solvay meeting, Dirac proposed that “God is a product
of the human imagination.” This led to the famous retort by Wolfgang Pauli
that “There is no God and Dirac is his prophet.” 223
A further development incorporated electromagnetic field theory into quantum
mechanics to give quantum electrodynamics. The abbreviation for this new
field QED is also used when problems have been solved, since it stands for
quod erat demonstrandum (which was to be demonstrated). The equations for
QED are extremely complex. In 1948, Richard Feynman began to represent
the interactions between particles graphically. 224 Figure II.8 shows two
Feynman diagrams. The left one shows the process of beta-decay that we
considered in the first chapter in association with the decay of Carbon-14.225
The right diagram shows how a positron and an electron interact to annihilate
the particles and emit two photons.
The two photons that occur after electron-positron annihilation travel away
from each other in opposite directions. The simultaneous detection of the two
photons by two detectors therefore means that the annihilation occurred on a
line joining the detectors. This is the basis for positron emission tomography.
An isotope injected into the body emits a positron, which is quickly
annihilated by electrons in the tissue where the isotope is concentrated.
Multiple simultaneous detections of multiple annihilations in an array of
detectors around the body allow the recording system to map the concentration
of the isotope in the body (at the intersections of the lines between the
simultaneously activated detectors).
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Figure II.8. Feynman Diagrams. The left shows the process of beta decay: a
neutron becomes a proton with the emission of an electron and an anti-neutrino
through the intermediary of a W-boson. The right shows electron-positron
annihilation. In the diagrams time goes vertically from below to above. The leftright axis represents a one-dimensional version of three-dimensional space. By
convention, the arrows for anti-particles (the anti-neutrino on the left and the
positron on the right) have the opposite direction to those of the normal
particles.

(vi) Ultimate Strangeness.
Representing particles as wave functions is not easily understood in terms of
the world we directly perceive. Subatomic particles are not like billiard balls.
A particle is no longer located in a particular place. Instead, its location is a
probability function. The particle can be anywhere although it is unlikely to be
far away from where the probability is highest. Interactions between waves
show the principle of superposition. Overlapping waves can cancel or enhance
each other. In quantum terms this means that pairs of particles (such as the
photons emitted by the annihilation of an electron and a positron) have wave
functions that continue to interact with each other even when they are far
apart: quantum “entanglement” or “coupling.”
Heisenberg mentioned in his paper on the Uncertainty Principle that the state
vector (wave function) of a subatomic phenomenon – the superposition of
multiple possible states – would be “collapsed” or “reduced” to one single
state by interaction with an observer. This idea was developed further by John
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von Neumann, who suggested that consciousness is necessary for the collapse
of the wave function.226
These two ideas – that wave functions are not localized, and that they are
collapsed by measurement – lead to the basic “strangeness” of quantum
physics. Although the world can be mathematically described, how it works is
often counter-intuitive. Quantum physics gives us a “veiled reality.” 227
Albert Einstein was never comfortable with quantum mechanics, and had
many debates with Bohr about what was entailed by complementarity, wavefunctions, and probability. Einstein’s “God does not play dice” comes from
these debates. Einstein, Podolsky and Rosen designed a thought (gedanken)
experiment to demonstrate the inadequacy of quantum mechanics. 228 They
applied Heisenberg’s Uncertainty Principle (that when the momentum of a
particle is determined its position becomes indeterminate, and vice versa) to a
system generating two particles. In this system, the measurement of either the
momentum or the location of one particle would determine what that
parameter was for the other particle and make indeterminate that particle’s
other parameter even though neither parameter had been measured for that
second particle. Einstein considered that this was “spooky action at a
distance.”229
The only easy resolution of the paradox is to eliminate the idea of locality (or
separability).230 Because they are generated by the same process, the wave
functions of the two particles overlap (are “entangled”). Collapsing one of the
functions by measurement must affect the other. Though we perceive the
world as if it were composed of discrete objects, these objects are not
completely separable. The world is much stranger than what we presume.
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Figure II.9. Demonstration of Quantum Entanglement. Two detectors are
set up to record the characteristics of entangled particles. Each detector
measures one of three characteristics as present (y) or not (n.)

The Einstein-Podolsky-Rosen thought experiment has been realized in several
situations.231 When three independent parameters are measured, the results are
strikingly different from what we would expect. The following paragraphs
work through one such experiment in a simplified manner.232
Consider a source of entangled particles, such as protons coming from the
fission of a hydrogen molecule. Set up two detectors to measure these particles
so that each detector can measure only one of three independent characteristics
of the particle (Figure II.9). Set up the detectors so that they will detect the
paired characteristics as present (y) or absent (n).
Allow multiple events to occur so that multiple paired particles are detected.
Between events, the detectors are switched randomly among settings 1, 2, and
3. In this way the settings of the two detectors for any one event will be 11, 12,
13, 21, 22, 23, 31, 32, or 33. In three cases out of the eight, the switch-settings
will thus be the same for each detector: 11, 22, and 33.
Measurements of whether the detection was y or n are made and recorded for
many events and many switch settings. For the example illustrated in the
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Table II.2 Possible Measurements when Demonstrating Bell’s Inequality

Switch
Setting

Particle Parameters
ppp

ppq

pqp

pqq

qpp

qpq

qqp

qqq

12

YY

YY

yn

yn

ny

ny

NN

NN

13

YY

yn

YY

yn

ny

NN

ny

NN

21

YY

YY

ny

ny

yn

yn

NN

NN

23

YY

yn

ny

NN

YY

yn

ny

NN

31

YY

ny

YY

ny

yn

NN

yn

NN

32

YY

ny

yn

NN

YY

ny

yn

NN

figure, a y response in the first detector set at switch 3 and an n response in the
second detector set at switch 1 would be recorded as 31yn. A sequence of
measurements might look like
31yn 32yn 13yy 11nn 12ny 23yy 33nn 32yn 22nn 31ny 23ny 11yy …
In order to make some sense of the results, we can look at the results when the
two detectors have the same settings. On all such occasions the measurements
are identical. Half of them are yy and the other half nn.
From this we can infer that the two particles being observed in the two
detectors have paired characteristics. Each characteristic is either observed in
both detectors or observed in neither. We can further infer that each particle
must have 3 independent characteristics that affect the detectors at each of the
three settings. Let us describe the particles by a triplet of letters coded such
that p means that it will cause a detector to respond y, and q will cause it to
respond n. There are eight different kinds of particles: ppp, ppq, pqp, pqq, qpp,
qpq, qqp, qqq. Table II.2 shows the possible results that should occur with
each of these eight kinds of particles when the switch settings are not the same
for the two detectors.
The responses expressed in capitals indicate those occasions when the two
detectors give the same response. For all types of particles except ppp and qqq,
the probability of these identical responses is 1/3. For the ppp and qqq
particles the probability is 1. Therefore, regardless of the incidence of the
different types of particles, identical responses in the two detectors must occur
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in at least 1/3 of the events. This logical conclusion is Bell’s Inequality. 233 In
the experimental observations, however, the actual incidence is 1/4.
The only easy way out of this discrepancy is to abandon the idea that we are
measuring two separate particles in two different locations. The wave
functions of quantum dynamics state that the particles have overlapping
functions. Changing one function by measurement will necessarily change the
other. The wave functions for the two particles predict the results that we
actually measure: the incidence of identical responses should be 1/4.
This is not our everyday world. There are no separate particles. Everything is
part of everything else. There is no location. Everything is everywhere.
Even before he evolved his equations, Schrödinger was intrigued by the
Vedantic concept that the individual self is in some way part of a universal
consciousness.234 In the Chandogya Upanishad, this is expressed by the idea
Tat tvam asi (“That thou art”). When a grain of salt is dissolved in water, all of
the water tastes salty.235 We are a part of everything that we have known.

(vii) Copenhagen
During World War II, Werner Heisenberg became the scientist in charge of
Germany’s effort to make nuclear weapons. In 1941, Heisenberg visited Niels
Bohr in occupied Denmark. Exactly what happened at that meeting is
uncertain.236 Michael Frayn’s play Copenhagen considers various possibilities.
The play is set sometime after the war, when Heisenberg, Bohr, and Bohr’s
wife Margrethe try to remember what happened during the 1941 visit. As the
characters play out their memories, ideas of physics and politics, science and
responsibility, truth and certainty interact. Nothing is resolved.
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Various versions of what happened are entertained in the play. Heisenberg
may have wished to recruit Bohr to the German nuclear effort, though this is
highly unlikely since the Nazis would never have tolerated the participation of
someone who was half Jewish. Heisenberg may have thought that Bohr had
contact with the allies and could therefore warn them that Germany was
making progress on nuclear fission. Perhaps, Heisenberg wished to request
absolution from his scientific father, to have Bohr agree that it was not
immoral to work on nuclear physics even though this could lead to atomic
weapons. Heisenberg may have wanted to tap into Bohr’s knowledge or to
bounce his ideas off his old mentor as they had done fifteen years before.
Perhaps, the two of them did figure out between them how it would be
possible to make a bomb. Each of them likely had several intentions and they
likely interpreted each other in several ways. What actually happened is as
uncertain as the parameters of the subatomic particles. The play is as much
about the indeterminacy of memory and history as about quantum mechanics:
What people say about their own motives and intentions, even when they
are not caught in the traps that entangled Heisenberg, is always subject to
question – as subject to question as what anybody else says about
them.237

6. What?
Before the scientific revolution, our view of the world began with universal
truths and moved down to particular details. From creator to creature. This
view persisted even as scientists and philosophers began to think critically
about nature. Descartes needed God to justify that most of what we perceive is
not illusionary.
Empiricism changed this view. We began to focus on the world that we could
perceive and to derive universal laws from these perceptions. We initially
assumed that these laws are basically the same at all levels. The atoms and the
forces that make up the world should therefore run by the same rules as those
that control everyday things like the stones on the ground.
Our machines worked according to the laws of nature. Clocks and pumps were
made up of components that operated directly upon each other. How these
machines worked could be determined by taking them apart. Analysis and
237
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reductionism became essential tools of science. We even began to think of
ourselves as machines.
Quantum mechanics did away with this view of the world. The quanta that
make up light and atoms are not separate entities but overlapping states. In
some sense, quantum mechanics has taken us back to a world view similar to
that of Giordano Bruno, where everything is “poured in waves” into
everything else.
Another aspect of quantum mechanics is the role of consciousness. What
something is depends on how we measure it. Reality is as much determined by
the way it is perceived as our perceptions are determined by reality. This view
of reality was proposed over a century before quantum mechanics by Arthur
Schopenhauer in The World as Will and Representation:
Therefore no other truth is more certain, more independent of all the
others, and less in need to proof than this, namely that everything that
exists for knowledge, and hence the whole of this world, is only object in
relation to the subject, perception of the perceiver, in a word,
representation.238
The word translated as representation (Vorstellung) can also mean
“production,” “demonstration,” “imagination,” and “performance.”
Schopenhauer uses the basic idea of Berkeley that existence and perceptibility
are the same (esse est percipi). However, he balances this idealism with the
concept that the world is also “will.” 239 For Schopenhauer, the deliberate
actions of a human being are manifestations of the force of nature within all
things. Will and representation are complementary views of the world. Reality
is a creative interaction between object and subject.
However, we must not over-interpret these interactions between self and
world. Much nonsense has derived from suggesting that magical interactions
between souls and things can be explained in terms of quantum mechanics.
Just because some strange things can be explained by the new physics does not
mean that “any weird thing you can think of can be true.” 240
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Some of the physicists who founded our current view of reality may share
some of the blame for this over-interpretation of science. Although the Sokal
hoax was instigated by the excesses of post-modern views of reality, some of
the ideas can be traced back to the physicists. 241 Any scientist would like to
interpret his or her findings in terms of ultimate questions and not just
mundane reality, and physicists like Bohr, Heisenberg, Schrödinger and Born
took pleasure in exploring the philosophical implications of their findings.
So what is this reality that we perceive? How do we know it is not just our
imagination? The very fact that we can conceive of an illusion is actually a
powerful argument that most of what we perceive is veridical. How could we
know that something is illusory if we had nothing real to compare it to?
We perceive something. This may not be what it looks like. Color is an
obvious example. Color depends on the specific characteristics of our visual
system. Surfaces would look quite differently to a perceiver without our
particular retinal receptors. However, that perceiver could probably work out
what it might look like to us by measuring reflectance and correlating their
measurements to our responses. This may be something like our trying to
understand what it is like to be a bat. The understanding would be easier if the
two perceivers could communicate with each other.
The spatial characteristics of an object are usually considered primary
compared to color. However, they too are relative to the observer. Quantum
mechanics tells us that objects are not solid. Moreover, objects are neither
separate from each other nor discretely localized. The real world is much
stranger than it seems.
Yet there is a real world. Some actuality determines what we perceive rather
than our just imagining it. The main indication is that our perceptions are
consistent. We can determine that they are not illusions or dreams by
observing them in different sensory modalities, at separate times or places, or
together with other persons. In mapmaking, triangulation is the estimation of
the location of something by viewing it from two ends of a baseline of known
length. Epistemological triangulation works in the same way. An object that
can be felt as well as seen is less likely to be hallucinatory. If two people agree
on what they perceive, it is reasonable to recognize a real source for their
perceptions:
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The judgment that my thought has the same object as his thought is what
makes the psychologist call my thought cognitive of an outer reality. The
judgment that my own past thought and my own present thought are the
same object is what makes me take the object of either and project it by a
sort of triangulation into an independent position from which it may
appear to both. Sameness in a multiplicity of objective appearances is
thus the basis of our belief in realities outside of thought. 242
A child learns about the world when his or her parents point out what can be
seen and what it means. The real world is what we recognize through social
interaction. We do not invent the world but rather create a shared
interpretation of it.
As science showed us that the world was not exactly what we perceived, art
moved away from simple representations to more abstract creations.
Abstraction works in two ways. In one the artist attempts to see the reality
beyond the surface appearance. Such was the method of the Suprematists
mentioned in the prologue to this book.243 In the other, the artist represented
not the object but the response of the observer. As Stéphane Mallarmé
remarked the goal was “to paint, not the thing, but the effect it produces.” 244
This became Franz Kline’s “I paint not the things I see but the feelings they
arouse in me.”245 Both approaches can be combined. The effect the artist
perceives may resonate with the reality beyond appearance.
Herbert Read (1931) proposed that
All art is primarily abstract. For what is aesthetic experience, deprived of
its incidental trappings and associations, but a response of the body and
mind of man to invented or isolated harmonies? Art is an escape from
chaos. It is movement, ordained in numbers; it is mass confined in
measure; it is the indetermination of matter seeking the rhythm of life.246
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One interesting argument against the idea that abstract art does not represent
reality comes from photography. In 1923, Alfred Stieglitz found that he was
able to use photographs of clouds to convey emotional experiences. He
continued to take these photographs over the next dozen years, calling the
images Equivalents. His aim was to create an experience that was similar to
music – a symphony of clouds.247 Later photographers made images that were
considered “abstract,” but which were actually highly representational: images
of peeling paint, iced windowpanes, and reflections on water. The reality was
recognizable only if we paid sufficient attention.
The reality of the world is indicated by the very orderliness of our perceptions.
Such cannot be explained without a real universe that follows rules. If there
were no order, we could not understand even what little we do. Objects do not
suddenly disappear; miracles do not usually happen. When we understand
something, we claim that it “makes sense.” It is as we perceive it.
This chapter has not touched much on religion other than at the beginning
where science and religion became separate endeavors and at the end where
quantum mechanics made us doubt our scientific certainties and wonder about
the mystic underpinnings of the world. The real world is generally considered
the domain of science. Nevertheless, the very order of the world brings a sense
of something transcendent.
An intuition of cosmic order serves as the basis for most religious thought. In
the ancient Vedas we have the idea of Rta. This word comes from the Sanskrit
root r meaning “go” or “move” but contains the additional meaning of moving
in a fitting manner:
Rta literally means “the course of things.” It stands for law in general and
the immanence of justice. This conception must have been originally
suggested by the regularity of the movements of sun, moon and stars, the
alternations of day and of night, and of the seasons. Rta denotes the order
of the world.248
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The idea likely comes down into the Greek arete (virtue) and into many other
words of English containing “rt” such as “art” and “rite.” 249 Similar concepts
are the Maat of Egyptian thought,250 the Logos of Greek philosophy, and the
Tao of the Chinese sages. These general ideas of world order soon assumed
additional connotations of purpose and justice. In India, they led to the concept
of dharma: the way that should be followed. Rta then has three aspects: it
originates in some divine force, it manifests itself in the orderliness of the
world, and it provides the basis for morality. 251
This ordered world can, however, be viewed in many different ways. Each
individual interprets her or his experience in a personal context. We must
share some common ground with others or else we lose our bearings.
Nevertheless, beyond this shared space much remains specific to the
individual.
Furthermore, we can find many different ways to interpret our experience.
Sometimes these may not exactly fit together. Narratives of salvation can
make spiritual sense without necessarily following the rules of physics.
Science may be needed to take care of the everyday, but religion might serve
for the transcendent. We have different knowledge bases and apply them when
they are appropriate. To some extent we can choose our reality.
Both science and religion have foundations that require belief. Science is
based on a belief in a real world whose governing principles can be
determined by observation, experiment and reason, and whose activity can be
controlled by application of these principles. Religion is based on a belief that
the universe has a purpose, and that human beings should seek to discover this
purpose so that they might to align themselves to its goals.
We can now turn to the individual that perceives the real world, but insists on
the freedom to perceive it from her or his point of view.
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CHAPTER III: WHO ARE WE?
1. Consciousness
(i) Streams of Thought
The first thing of which I am clearly aware is the fact that I am thinking
(cogito). Even if I doubt the thinker, I must admit that my thoughts are
occurring. William James provided five characteristics of this “stream of
thought:”
Every thought tends to be part of a personal consciousness.
Within each personal consciousness thought is always changing.
Within each personal consciousness thought is sensibly continuous.
It always appears to deal with objects independent of itself.
It is interested in some parts of these objects to the exclusion of others,
and welcomes or rejects – chooses from among them, in a word – all
the while.1
The first and fourth characteristics – the personal nature of consciousness and
the relation between our internal thoughts and the external world – were
discussed in the preceding chapter. The qualia of a personal consciousness are
inaccessible to others, even though they may be inferred. Consciousness deals
with objects that exist in a real world outside of itself.
The other three characteristics – that consciousness is changing, continuous
and selective – are closely related to memory. We could not know that our
thoughts are changing unless we could remember what we were previously
thinking about. Despite the changing nature of experience, the “I” of
consciousness persists so that the present is linked to the past. Attention is the
way that consciousness chooses among what is available for consideration,
selecting some things and ignoring others. Attention also determines what we
later remember: “My experience is what I agree to attend to.” 2
James initially distinguished between conscious mind and material reality:
It is a thoroughgoing dualism. It supposes two elements, mind knowing
and thing known, and treats them as irreducible. Neither gets out of itself
or into the other, neither in any way is the other, neither makes the other.
1

James, W. (1890, reprinted 1950). The Principles of Psychology. New York: Dover.
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They just stand face to face in a common world, and one simply knows,
or is known unto.3
This view of psychology did not fit easily with the natural sciences. Dualism is
difficult or impossible to explain in scientific terms: how do the mental and the
physical interact? J. B. Watson disagreed with the introspective approach of
James and proposed that simply examining overt behavior (behaviorism) could
provide a completely objective and more easily quantifiable way to study
psychology. He decided “never to use the terms consciousness, mental states,
mind, content, will, imagery and the like.”4 All could be explained by links
between stimulus and response.
The fear of religion was one of the forces driving psychology into
behaviorism: consciousness was too closely related to the soul. Even William
James later came to believe that consciousness might be “a mere echo, the
faint rumor left behind by the disappearing ‘soul’ upon the air of philosophy.” 5
For many, consciousness thus became an “epiphenomenon:” something which
is caused by events in the world but which cannot act upon them. It is the end
of the chain, an effect that cannot cause any further effect. T. H. Huxley
suggested that since there is “no proof that any state of consciousness is the
cause of change in the motion of the matter of the organism,” we are simply
“conscious automata.”6
B. F. Skinner extended the behaviorism of Watson. He described operant
conditioning as the basis for animal learning. When an animal emits various
responses in a particular stimulus situation, those responses that are reinforced
by some positive reward become more probable. This differed from classical
conditioning wherein a reflex response to one stimulus came to be elicited by
another stimulus after the two stimuli were repetitively paired. Using operant
conditioning, Skinner developed a “radical behaviorism” that explained all of
psychology in terms of reinforced linkages between stimuli and responses.
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For half a century, this approach dominated psychology, particularly in North
America. Behaviorism explained how simple tasks could be learned, showed
the effects of positive reinforcement on learning, and demonstrated how
punishment could be ineffective. Perhaps the most striking illustration of
human operant conditioning is the sight of hundreds of gamblers continuously
responding to casino slot-machines in search of intermittent reinforcement.
However, not to consider what might be going on between stimulus and
response was misguided. Concentrating on the data without making inferences
about the intervening processes was like limiting natural sciences to “meter
readings.”7 Psychology without the mind was like physics without gravity.
Important aspects of human psychology, such as memory, language, attention,
problem-solving, and emotion, were not considered by the behaviorists. Or
considered only in terms of promises: if enough stimulus-response pairs could
be strung together, even the most complex of human behavior could be
explained. These promises went unfulfilled.8

(ii) Cognitive Psychology
The cognitive revolution began in the 1950s.9 The end of behaviorism can
perhaps be dated to Karl Lashley’s 1951 paper on serial order. Complex
behaviors such as speaking or playing the piano occur too quickly to be
explained by stimulus-response chains. Rather than one movement triggering
the next, overriding plans or schemata must control the timing and
organization of a set of movements:
The order in which the fingers of the musician fall on the keys or
fingerboard is determined by the signature of the composition; this gives
a set which is not inherent in the association of the individual
movements.10
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Noam Chomsky followed with a devastating review of Skinner’s speculations
about “verbal behavior.” Human language cannot be explained by learned
associations between stimuli and responses.11 Words are fit together according
to grammatical rules in order to convey meaning. One word does not
necessarily lead to another: the number of words that can meaningfully follow
any other word is huge.
Over the next few decades psychology began to consider the human mind in
terms of information processing. Ultimately, this became the study of
“cognition.” Cognition means “knowing,” both words coming from the same
Indo-European root gno. In his pivotal book, Cognitive Psychology, Ulric
Neisser proposed that “the term ‘cognition’ refers to all the processes by which
the sensory input is transformed, reduced, elaborated, stored, recovered, and
used.”12
The general structure of human memory proposed by Richard Atkinson and
Richard Shiffrin in 1968 provides a simple way to organize the main findings
of cognitive psychology. 13 Figure III.1 uses their sequence of memory stores,
although the figure arrays these horizontally rather than vertically and adds a
motor control system. The physiological processes underlying what is
represented in the diagram are not as discrete as suggested by the boxes.
Current neuroscience proposes activated networks of neurons that are
distributed rather than localized. Nevertheless, the boxes remain helpful for
any discussion of the different components of cognition.
Sensory information is received in the sensory registers and maintained there
for a brief time. If not processed, the information quickly decays. 14 The
sensory register for visual information is often called the iconic store. A
similar register for auditory information, called the echoic store, allows us to
retrieve the last few words of a conversation that we were ignoring. With some
imagination, these words can then lead us to the ideas being discussed and
save us from the accusation that we never listen.
11
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Figure III.1 Flow of Information during Human Cognition. Attention selects
among different channels of incoming sensory information at the circle to the
right of the sensory registers. Other attention-controlled selections occur at the
input from long-term memory and at the output to the motor system. The outer
connections show how information can be processed automatically.

The short-term store, also known as “primary”, “working” or “conscious”
memory, holds the contents of consciousness. The most important
characteristic of this system is that it can only handle a small amount of
information at any one time: “seven, plus or minus two” pieces of
information.15 Because of this limited capacity, it can process only a small part
of what is available in the sensory registers.
Attention determines what is consciously processed and what is ignored.16 In
the diagram this selective mechanism is represented by the small circles to the
right of the sensory registers (controlling what sensory information is
perceived), to the left of long-term memory (controlling what is remembered)
and above motor output (controlling what is done). Attention can be actively
oriented through conscious control, or passively attracted by salient
information in the sensory registers.
15
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Most of the information processed by the human brain does not reach
consciousness. What we have learned to do can become automatic and
performed without thinking. If nothing unusual happens, we can drive to work
with only a modicum of conscious control. Special attention systems can alert
consciousness when automatic processing leads to error.
The short-term store uses various buffers to store and manipulate
information.17 The most extensively studied of these are the “scratchpad” store
for visuo-spatial information and the phonological “loop” which can maintain
several seconds worth of speech sounds. However, other stores using other
formats are likely also available: a musical store that codes temporal
information independently of the phonological store; a motor memory that
codes movement patterns; and an episodic buffer that integrates information in
relation to personal memory. The movement of information among these
various formats is supervised by an executive system.
Long-term memory has many different components.18 These are customarily
considered as either declarative (explicit) or non-declarative (implicit),
depending upon whether the memories are accessible to conscious recall or
not. Within the category of non-declarative memory are systems that store
behavioral programs (procedural memories), sensory experience (priming),
and conditioned reflexes.
Declarative memory is divided into two main types. Episodic memory is
concerned with the specific events of our personal experience, whereas
semantic memory is organized knowledge about the world rendered
independent of how it was experienced. Remembering what I ate for breakfast
is episodic whereas remembering the capital of Florida is semantic. These two
types can shade into each other. If I always eat the same thing for breakfast, I
can know what I ate this morning without specifically remembering the
experience. Likewise, I can remember the first time I learned about
Tallahassee, and how I was a fascinated by the sound of the word.
17
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(iii) Creative Interactions
One of the main tenets of cognitive psychology is that experience is not
passive. Perception is a creative act. Much of what we perceive depends on
what we expect on the basis of what has happened before. We create an
internal model or representation of the external world, and spend much of our
life updating it.19 Adjusting what we perceive to what is real requires a
feedback system that minimizes the discrepancy between the world and our
model. The difficulty is how to know that our model is a true representation of
reality and not just a figment of our imagination. Our perception must
somehow resonate with the physical world.20
Model-making occurs during motor behavior as well as sensory perception.
The execution of a motor act fits muscle-movements to a forward model of the
desired action. One formulation of how this occurs is the “Test-Operate-TestExit” (TOTE) process of George Miller, Eugene Galanter and Karl Pribram. 21
Behavior is generated and its outcome is tested to see whether or not it has
reached its goal; if the goal has not been met, the behavior is modified until it
has.
These ideas of perception and action involve “cybernetics,” a word coined by
Norbert Wiener from the Greek for “steersman,” the person who monitors the
course of a boat and adjusts the rudder to compensate for any deviation from
the goal.22 Cybernetics involves feedback between the actual and the desired.
Its least understood component is the creative process that generates the
models to fit to incoming information or outgoing behavior.
Our perception of the world is continually changing. Most of the changes
involve gradual improvements in our model of the world. When we recognize
the operation of a cause, we can change our model more radically. Events can
then be more accurately predicted on the basis of laws. Causation is
discovered when events are repeatedly paired in time and space. Much of our
basic understanding of this derives from David Hume:
19
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[W]when one particular species of event has always, in all instances,
been conjoined with another, we make no longer any scruple of
foretelling one upon the appearance of the other … We then call the one
object Cause; the other, Effect. We suppose that there is some connexion
between them; some power in the one, by which it infallibly produces the
other, and operates with the greatest certainty and strongest necessity. 23
Narratives are based on cause and effect. Our myths, songs, plays and novels
link events together in a web of causal connections. We also tell stories to
explain things. Anyone who has ever written a scientific paper knows that
once the hypotheses have been ventured, the data collected and the results
evaluated, the next step is to tell a story that ties it all together.
A major contribution to the idea of narrative in the brain derives from the
studies of split-brain patients by Michael Gazzaniga and Joseph Ledoux.24 In
order to prevent the spread of epileptic seizures, these patients have undergone
a surgical section of the corpus callosum (tough body), the group of fibers
connecting the left and right hemispheres.
In one study, split-brain patients were briefly shown two different images, one
in the right half of the visual field and the other in the left. The information in
each half field is initially transmitted only to the contralateral cerebral
hemisphere. In normal subjects the information then becomes available to both
hemispheres. In split-brain patients however, the information from each halffield remains only in one hemisphere, since there are no longer any connecting
fibers between the hemispheres.
After being shown the two stimuli, one patient was then asked to point to a
drawing that went with the images. When presented with a chicken claw on
the right and a snow scene on the left, the patient picked drawings of a chicken
and a shovel, explaining, “The chicken claw goes with the chicken, and you
need a shovel to clean out the chicken shed.” The subject’s right hemisphere
had actually picked the shovel because it went with the snow-scene that had
been shown on the left side. However, the left hemisphere, which had not seen
the snow-scene, was the only one that could give a verbal response. It had
observed the response of the left hand (controlled by the right hemisphere but
visible to the left), and had interpreted this response in a context consistent
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with its (hemi)sphere of knowledge, in terms of the right-sided chicken rather
than the left-sided snow scene.
These and other experiments led to the idea that the human brain has an
“interpreter” that tells a story about why things happen and why we respond in
the way we do. This system is normally centered in the left hemisphere and is
intimately related to language processing and conscious awareness. The
interpreter of our experience thus becomes our “center of narrative gravity:”
we are all virtuoso novelists, who find ourselves engaged in all sorts of
behavior, more or less unified, but sometimes disunified, and we always
put the best ‘faces’ on it we can. We try to make all of our material
cohere into a single good story. And that story is our autobiography. 25
Narratives have three main components: place, person and plot. Our conscious
narrative is no different. The place is the world we live in. The person is the
perceiver of that world. The plot is the way things happen to that person in that
world. However, as well as telling the story of our past we can also
contemplate what might happen to us in the future. Endel Tulving and his
colleagues have called this “mental time travel.” 26
Narrative is the way we play with our mental representations. We tie effects to
causes, discern the laws behind what we have experienced, and use these to
predict what will happen in the future. We can also consider what might have
occurred if things had been different. When we play with representations, the
subjunctive and the conditional are as important as the indicative.

(iv) Theory of Mind
When persons are involved, causation becomes agency. In children, ideas of
agency develop at about the same time as a sense of a self. The self interprets
what we perceive and controls what we do. As we put together ourselves as
the centers of our personal stories, we realize that the world most likely
contains other selves who perceive the same world that we perceive. Thus do
25
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we come to a “theory of mind.” We realize that there are in the world others
who are similar to us. However, these others can sometimes perceive what we
cannot perceive, and can control what we cannot control. We therefore
develop an ability to perceive what is in their minds: what they perceive, what
they want to do. We become “mind-readers.”
Theory of mind has many levels. Watching a dramatic performance
immediately involves adding a level to our interpretation, since we are
watching an actor playing a role. When Hamlet watches the leader of the
players perform a speech from another play, the levels have multiplied. We are
seeing an actor playing a prince who is watching an actor playing an actor
playing Aeneas who is telling Dido the story of how King Priam was killed by
Pyrrhus and how Queen Hecuba cried out against the gods that let it happen. 27
Where in these many levels is the “cue for passion” and for whom?
The idea that we develop a theory of mind was first proposed by David
Premack and Guy Woodruff in their studies of chimpanzee cognition.28 An
individual has a theory of mind if that individual imputes mental states both to
himself (or herself) and to others. When a chimp was presented with a
videotape showing a human faced with a problem, and then allowed to choose
from a pair of still photographs of inanimate objects, the chimp correctly chose
the object that could be helpful. For example, when shown an actor trying to
get out of a locked cage, the chimp picked a key and not a hose. The chimp
understood the predicament of the human actor and what was needed to escape
that predicament.
The practice of deception provides another demonstration of theory of mind.
Deception requires that we understand what is perceived by another, and then
manipulate that perception to render it either incomplete or false. Field reports
indicate that nonhuman primates deceive each other, by hiding activities or
objects from the view of others or by pretending something different from
what they are actually intending.29 Chimpanzees have also deceived each other
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Figure III.2 The Sally Anne Test. Sally (S) and Anne (A) are represented by
puppets. The events proceed from top to bottom.

experimentally controlled situations wherein they were competing for a
reward.30
Theory of mind is also necessary to perceive how someone else may have a
“false belief.” A false belief occurs when an individual believes something to
be true when it is in fact not. Normal human children begin to recognize when
others have a false belief by the age of about 4 years.31 Chimpanzees,
however, are not able to recognize such false beliefs.
A simple demonstration of false belief recognition in children is the Sally
Anne Test (Figure III.2). Sally and Anne (played by puppets or actors) are
30

Woodruff, G., & Premack, D. (1979). Intentional communication in the chimpanzee:
The development of deception. Cognition, 7, 333–362; Hare, B., Call, J., & Tomasello,
M. (2006). Chimpanzees deceive a human competitor by hiding. Cognition, 101, 495–
514
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UK: Wiley Blackwell.
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together in a room with a box and a basket. Sally puts her marble in the basket
and leaves the room. While she is gone, Anne moves the marble from the
basket to the box and leaves. Sally returns to room. The question for the child
who has watched the puppet play is “Where will Sally look for her marble?” A
child who has developed a theory of mind will choose the basket, because that
is where Sally falsely believes the marble remains. A child without a theory of
mind will not recognize that Sally may be mistaken, and will choose the box
because that is where the marble is.32
Although it specifically considers the child’s perception of what is in the
minds of the puppets, the test makes many other cognitive demands. The child
must figure out that the puppets are acting out a story, and that the imaginary
characters in this story have mental experiences just like normal people.
Simply participating in the testing situation therefore requires cognitive
procedures unavailable to most nonhuman animals.
Most children with autism cannot pass the Sally Anne Test, even though they
may function well on other cognitive tasks. These results suggest that autistic
individuals suffer from “mind-blindness” or an inability to establish
empathy.33 Autism, however, is likely a multi-facetted disorder in which mindblindness is but one of many cognitive abnormalities.34
Brain imaging during the performance of theory-of-mind tasks shows
activation of multiple brain areas. The anterior and medial regions of the
frontal lobes and the temporo-parietal junction are prominently active. 35

32

Baron-Cohen, S., Leslie, A. M., & Frith, U. (1985). Does the autistic child have a
'theory of mind'? Cognition, 21, 37–46
33

Baron-Cohen, S. (1995). Mindblindness: An essay on autism and theory of mind.
Boston : MIT Press/Bradford Books; Baron-Cohen, S. (2011). The EmpathizingSystemizing (E-S) Theory of Autism: a cognitive developmental account. In U.
Goswami (Ed.) Handbook of Childhood Cognitive Development, 2nd Ed. (pp. 626-639)
Chichester, UK: Wiley Blackwell.
34

Happé, F., Ronald, A. & Plomin, R. (2006) Time to give up on a single explanation
for autism. Nature Neuroscience. 9, 1218-1220; Korkmaz, B. (2011). Theory of mind
and neurodevelopmental disorders of childhood. Pediatric Research, 69, 101R-108R
35

Gallagher, H. L., Happé, F., Brunswick, N., Fletcher, P. C., Frith, U., et al. (2000).
Reading the mind in cartoons and stories: an fMRI study of ‘theory of mind’ in verbal
and nonverbal tasks. Neuropsychologia 38, 11–21; Saxe, R., & Wexler, A. (2005).
Making sense of another mind: The role of the right temporo-parietal junction.
Neuropsychologia, 43, 1391–1399;

Who?

193

Lesion studies indicate that the frontal regions of the brain are crucial to the
ability to understand what is in the mind of another. 36
Human theory of mind may be innate or learned, or more probably both. The
development of theory of mind likely goes through multiple steps. Joint
attention, such as looking at what someone else is looking at, begins within the
first year of life.37 Social interaction and communication is necessary for
further development.
Theory of mind is closely related to self-awareness. Somehow out of the
welter of information being processed by the brain, the idea of a persistent
center must develop as a way to organize what is perceived, known,
remembered, wished and done. In a way, this may be the initial attribution of
agency or mind, applied to immediate rather than distant experience to create
the self.38 Which comes first, the self or the other, is not clear. We may
attribute agency to ourselves after we have seen it in others, or we may
recognize agency in others after we have perceived it in ourselves.

(v) Evolutionary Side Effects
The ability to develop a theory of mind could be selected during evolution.
Being able to detect agency in others, knowing who may help and who may
harm, facilitates survival.
Attributing agency for the actions we observe in others facilitates social
interaction. However, it may also lead to positing agents that control natural
events: gods of the storm and of the earthquake. Our belief in gods may derive
“from our overactive disposition to look for agents wherever the action is.”39
Ultimately we might propose an omnipotent God as an agent controlling the
whole universe. We understand this God anthropomorphically: he or she is as
an agent much like us. Divinity may thus become a side effect of evolution.
36
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Our ideas of immortality may derive from our ability to postulate a person as
the center of the world we experience. This person is crucially continuous.
Constructing a self and an autobiographical memory is of no use unless the
self somehow stays the same from day to day. When we wake up after sleep,
we may not be initially aware of where we are or when, but we are
immediately aware of ourselves. This daily resurrection of the person may lead
us to believe that we can persist past death.40
Beliefs in transcendent forces and in personal immortality are the main
characteristics of religion. Religious thinking might therefore have evolved
from brain mechanisms underlying the detection of agency in ourselves and in
others. If so, is religion an adaptation that increases our survival (perhaps by
facilitating social cooperation or by fostering courage)? Or is it a meaningless
by-product, a side-effect of evolution?41

(vi) Function of Knowing
The stream of thought constructs a representation of the world and includes
within it a representation of itself. In this conceptualization, thought is a part
of the material world. Persuaded by the empiricists that his original dualism
did not make sense, William James reinterpreted the stream of thought in
terms of its function:
There is, I mean, no aboriginal stuff or quality of being, contrasted with
that of which material objects are made, out of which our thoughts of
them are made; but there is a function in experience which thoughts
perform, and for the performance of which this quality of being is
invoked. That function is knowing. ‘Consciousness’ is supposed
necessary to explain the fact that things not only are, but get reported, are
known.42
Consciousness is not an epiphenomenon. Consciousness constructs knowledge
and such knowledge, understood by the individual, communicated to others
and stored in human culture, determines what we do. We act in response to
what happens by means of what we know.
40
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Knowledge is usually considered as “justified true belief.” 43 For a subject S to
know something such as the proposition p, three conditions must be met:
S believes p
S is justified in believing p
p is true
Another way of expressing this depends more on the evidence than on the
subject:
p is true
p is evident to S
S believes p
The truth condition is necessary to ensure that a belief is not false. Many years
ago, we may have believed that the earth was flat, and we could cite reasons to
justify this belief. However, we did not “know” that the earth was flat, because
it was actually spherical. We only thought we knew.
The order of the other two conditions (justification and belief) can change. In
general experience and in scientific measurement, we go through a process of
justification before we believe that something is true. When we see something
unusual we check to see if it is visible to others, look at it from different
viewpoints, and determine if it can be touched as well as seen. Only then do
we conclude that it is truly what it appears to be. When we consider
transcendent things, however, we generally believe first and justify later.
Arguments for the existence of god are generally made by someone who has
already declared belief. A leap of faith was made, and reason followed after.
Knowledge as justified true belief is not without problems. We may believe
something is true on the basis of incorrect evidence. 44 A farmer may know that
his cow is in the field because he went to the field and saw the cow there.
However, what he actually saw was some black and white paper that looked
like a cow. The cow was in the field but in a hollow out of sight. This was
knowledge by mistake. There is no easy solution: we can never be fully certain
on the basis of the evidence available to us.
43
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How do we determine whether someone else knows something? A court of
law assesses whether to accept the testimony of a witness not because a
witness feels justified in his or her belief, but because the court believes that
he or she was “in a position to know.”45 Was the witness’ vision unimpaired at
the time of the event? Has the witness been reliable in other situations? This
type of reasoning extends to our own understanding of what we know. We
should only claim knowledge of something if we think that others would agree
that we are in a position to know it.

2. Belief
(i) Words of Trust
The words “belief,” “faith,” and “truth” are all linked to the idea of trust
between persons.46 “Belief” comes from a Teutonic root meaning “dear” or
“esteemed” with the “be-” prefix acting as an intensifier. Ultimately the
etymology goes back to the Indo-European “lubh” that is the source of “love.”
“Faith” comes through the French “foi” from the Latin “fides.” Its main
meanings have to do with trust and allegiance. Related words are “fealty” and
“fidelity.” In the English language, “belief” has a longer history than “faith.”
“Belief” is used for facts, for people and for God. “Faith” came later. Its
original usage was in terms of group loyalties. As the years passed, it came to
mean more specifically religious belief or affiliation, and lost its more general
relationship to loyalty other than in expressions such as “keep the faith.”
“Truth” comes from a Germanic root for faith or covenant. Related English
words are “troth” and “trust.” The Indo-European root is likely “deru,” which
means “tree” as well as “true.” Eric Partridge suggested that “true” might have
originally meant “as firm and straight as a tree.” 47 This would place metaphor
at the very origins of logic.
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The Greek word for truth, aletheia, means” un-hidden-ness” or “un-forgetfulness.” Lethe was the name of the river of forgetting over which the dead
crossed to the afterlife. Aletheia was the word used in the gospel during
Pilate’s questioning of Christ:
Pilate therefore said unto him, Art thou a king then? Jesus answered,
Thou sayest that I am a king. To this end was I born, and for this
cause came I into the world, that I should bear witness unto the truth.
Every one that is of the truth heareth my voice.
Pilate saith unto him, What is truth? And when he had said this, he went
out again unto the Jews, and saith unto them, I find in him no fault at
all.48
Religious truth differs from everyday truth. Religious truth is based on
revelation. The divine makes itself apparent through aletheia. Everyday truth
is what we consider as reliable based on the knowledge that we share with our
fellows.

(ii) Need to Believe
Belief is a propositional attitude, the mental state we have about a proposition
when we consider it true.49 Belief expressed without a proposition can usually
be recast in propositional form. Belief in something is equivalent to believing
that it exists or is sufficient for the task at hand. Belief in someone is
equivalent to believing that he or she is honest or worth support.
In addition to belief, we can have attitudes of knowledge, doubt, expectation,
hope, wishing, fear, and intention. How an attitude is mentally represented is
unknown. It may be a token associated with a proposition, an evaluation or
interpretation of a proposition in terms of other associated propositions, or
some behavioral disposition entailed by the proposition.
We can know a proposition with certainty only when it expresses some a
priori truth of logic or arithmetic, such as “if p→q and p then q” (modus
ponens or method of affirming) or “1+1=2.” Otherwise, we can never know
with absolute certainty whether it is true. Everything we know about the world
is really a belief. We distinguish our beliefs on the basis of how well they are
justified. Believing p simply because that is what we have been told is much
48
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less convincing than if we have personally observed p. However, even our
most justified beliefs about the world are never completely certain.
This uncertainty about what we know can lead to epistemological anxiety. We
therefore tend to make decisions about things even when our justification is
insufficient: we have a “will to believe.” Belief may be beneficial if it allows
us to act when uncertainty would render us impotent.
But if we are empiricists, if we believe that no bell in us tolls to let us
know for certain when truth is in our grasp, then it seems a piece of idle
fantasticality to preach so solemnly our duty of waiting for the bell.
Indeed we may wait if we will,—I hope you do not think that I am
denying that,—but if we do so, we do so at our peril as much as if we
believed. In either case we act, taking our life in our hands.50
In common parlance, “belief” sometimes expresses attitudes unrelated to
knowledge. We can use belief to state a moral judgment. For example, we can
believe that abortion is right or wrong. We can also use belief to acknowledge
allegiance to a group. A believer reciting a credo is as much professing his
loyalty to the church as confirming the actual propositions of the credo. The
long-running radio program This I Believe, which began in the 1950s, involved
statements of such moral judgments and group allegiances.51
Belief also expresses enthusiasm, a desire to promote the acceptance of an idea
by others. The title character in J. M. Coetzee’s novel Elizabeth Costello
proposed that “Belief may be no more, in the end, than a source of energy, like
a battery which one clips into an idea to make it run.” 52
Fiction presents a different context for knowledge and belief.53 Reading fiction
is often said to require a “suspension of belief,” but what actually occurs is
that we allow ourselves to take the fictional world as a source of evidence for
what to consider true or false. Given the plot of Alexander Pushkin’s Eugene
Onegin, the statement “Lensky killed Onegin” is false and the statement
50
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“Onegin killed Lensky” is true. However, there is no real-world test of either
statement. The truth or falsity of fiction is different. Or is it? Our
understanding of the real world is a narrative we have put together on the basis
of observation and experiment. The context for assessing truth can therefore
come from either a real or a fictional world.
The statements of a religious creed are in some way like the creation of a
fictional world:
It is the pure unevidenced and unevidenceable factititousness of the
beliefs that gives them their force, and makes the true believer so eager to
believe; it is the very fact that the assertions have been conjured out of
thin air, or taken on trust from others who got them from the same
source, that makes them worth asserting. 54
What we deeply want to be true, we claim to be true, as if by so doing we
might make it so. In this sense, the word “belief” has a special relation to
religion. Normally we do not talk of our belief in the truth of what we know;
we simply know. We mainly talk of belief when there is uncertainty about the
truth of something, either in our own minds or in the minds of others. To
believe in something beyond perception or reason or in defiance of others’
opinion is a religious process. We consciously decide to believe, to take a leap
of faith.
Belief can be all the more fervent when it runs counter to any factual evidence.
In the 3rd century Tertullian argued that Christ was truly God incarnate:
And the Son of God died: this is completely believable because it is
ridiculous.
And being buried rose again: this is certain because it is impossible. 55
Søren Kierkegaard used Tertullian’s ideas as the basis for discussing the
tension between faith and reason in such works as Fear and Trembling.56
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When should we believe something that so obviously makes no sense? When
it is so necessary to us that we cannot live (rationally or otherwise) without it.
G. E. Moore described the paradox of believing something that we know to be
untrue.57 We can logically make a statement like “I don’t believe it’s raining,
but as a matter of fact it is.” The paradox seems contradictory: how can we
know something and yet not believe it? Knowledge and belief may not be as
closely connected as philosophers would have us think. In poetry, the truth
may come from seeing what is not there:
Poets are worse, or alternately better
At inhabiting the obviously untrue and
Hoisting flags of speculation in defiance of the real.58

(iii) Sociology of Belief
Belief is an immensely social process. We are taught what is true and what is
false. Many ideas we accept on the testimony of those we trust. Our beliefs are
usually communicated to others for agreement or contradiction. In science, we
publish the results of our experiments. In religion, we bear witness to the truth
we have experienced.
Epistemology (the study of how we know something) is classically considered
in terms of the individual. However, knowledge is generally constructed,
shared and used by groups of persons rather than by individuals. How groups
come to believe something and to justify this belief varies with the group.
Some groups act by the democratic principle of majority rule, others by
unanimity or consensus, others on the decision of a leader, and others on
hierarchies of expertise. Science generally works by means of experts. Politics
can follow the dreams of a leader or work out the wishes of the majority.
Religion recognizes the truths established by a charismatic teacher, but these
are then expanded and codified by committees of the faithful.
57
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Table III.1 Group Decision-Making
p

p→q

q

Individual 1
Individual 2
Individual 3

True
True
False

True
False
True

True
False
False

Majority

True

True

False

Social epistemology is the study of how groups rather than individuals
determine what to accept as true.59 Social factors determine what we can
consider as possible beliefs, and the ways in which we justify these beliefs.
Social issues are prominent when an individual considers whether to change
belief.60 We may decide to change our belief if a majority of others, whose
opinion we respect, disagree with us. All our beliefs are imbedded in a web of
related beliefs. To change one belief would require changing other beliefs or
making the web inconsistent. Generally we are neither completely rational nor
totally consistent.
The problems of how a group comes to a belief can be illustrated in the case of
a committee deciding whether or not to recommend action to lower air
pollution.61 The first premise p is that the present level of pollution is greater
than x. The second premise is that a level of pollution greater than x leads to a
significantly increased risk of respiratory disease: p→q. The conclusion q is
that there is an increased risk of respiratory disease. 62 Subsequent decisions
will need to determine what should therefore be done. Table III.1 shows how a
committee of three individuals may evaluate the evidence for the truth of the
premises and then decide on the conclusion.
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A majority of the individuals believe in each of the premises p and p→q.
However, only one individual believes in the conclusion q since this requires
accepting the truth of both premises. The other two individuals each believe in
only one of the premises. If the committee decides by majority rule solely on
q, then the conclusion is rejected. However, if the committee separately
decides on each of the premises, then both are considered true and the
conclusion (derived by logic rather than opinion) should be accepted.
The general way in which groups of people decide is by democratic vote:
majority rule with equal weighting for each individual. This approach can be
justified by the “jury theorem” initially proposed by Nicholas de Condorcet in
1785 to provide a mathematical basis for justice and democracy. When a
group of independent individuals with a bias toward the truth makes decisions
by majority rule, the probability of their being correct increases with the
number of people in the group. Recent work has extended the original theorem
to situations with correlated opinions or with more than two options to choose
from.63
In the example shown in Table III.1, the group is more likely to be correct in
its judgment (about q) if it acts in a “disaggregated” as well as democratic
manner. Disaggregation is making decisions on each of the premises and
allowing the decisions on the premises to lead to the conclusions. If both
premises are accepted as true then the conclusion has to be true. A
“distributed” decision process is another approach. This allows specialized
sub-groups to assess different parts of the evidence. 64

(iv) Spirituality and Religion
The personal and communal aspects of belief are often considered in terms of
spirituality and religion. The original meaning of “spiritual” concerned the
relations and attributes of the soul. The word derived from the Greek pneuma
(breath) in the Genesis story of God breathing life into a man made from dust.
The antonym of spiritual was “worldly” – material as opposed to formal,
temporal as opposed to eternal, corporeal as opposed to mental. Spirit
transcended the physical world, persisted after the death of the body, and
63
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belonged to God. The term religion may derive from the Latin ligare meaning
“to tie.” Religion is that which ties man to something, be it God, community or
ritual.
For many years the two terms were almost synonymous. In the latter half of
the 19th century, this association was disrupted with the rise of “spiritualism,”
the belief that the spirits of the dead could communicate with the living,
usually with the help of a medium at a séance. Spiritualism attracted many
intelligent people, such as the evolutionist Alfred Wallace and the novelist
Arthur Conan Doyle. Close examination of spiritualist activities by objective
observers, however, demonstrated that they were fraudulent. 65 There was
money to be made from the need to believe.
“Spirituality” remains distinct from spiritualism, but it has lost its tight
connection to religion. Modern spirituality is often considered in terms of a
search for the sacred outside the bounds of religious doctrine, 66 although the
distinction remains a matter of debate.67 Perhaps our relations to the sacred
have two modes: “dwelling” and “seeking.”68 A spiritual person may stop to
rest under the roof of religion and a religious believer may take journeys
beyond the walls of home. Spirituality can easily become bizarre when it
moves away from accepted teachings. Various “new age” ideas concerning
crystal healing, extrasensory perception, and astral projection are as irrational
as the spiritualism of a hundred years ago. Yet spirituality is not necessarily
crazy. Human beings need to figure things out, to discern a meaning and
purpose for their life, to consider matters of “ultimate concern.” 69 This
spiritual need can be fulfilled within or without the teachings of religion.
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Another approach is to consider spirituality as a personality trait which
predisposes an individual to seek answers to the questions considered in this
book. Modern personality theory recognizes five principal factors, usually
recalled with the mnemonic OCEAN: openness, conscientiousness,
extraversion, agreeableness, and neuroticism. 70 Personality factors likely
depend on both genetic predispositions (perhaps some inherited balance of
neurotransmitters in the brain) and environmental effects (such as education
and cultural exposure). Spirituality tends to correlate with openness, but it may
represent a sixth factor or a particular combination of the other five. 71 Ralph
Piedmont’s “spiritual transcendence scale” assesses spirituality using three
component measurements.72 “Fulfillment” has to do with the experienced
results of prayer or meditation (bliss, insight, strength). “Universality”
concerns belief in the order and purpose of the universe. “Connectedness”
deals with relationships to others (empathy, compassion, community).
Scales of spirituality point to something but do not capture it. We can
generally tell whether someone is spiritual, but this is difficult to quantify.
Spirituality may perhaps be best assessed by those involved in pastoral
counseling. Lawrence Lapierre described six characteristics of spirituality. 73
First is the need for a journey. Spiritual persons have a “restlessness” that can
only be relieved by God: “thou hast made us for thyself and restless is our
heart until it comes to rest in thee.” 74 Second is the encounter with
transcendence, “a level of reality that exceeds the limits of ordinary human
experience.” Third is community, a connection to others of like mind. Fourth
70
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is religion, a system of accumulated teachings and principles of behavior. Fifth
is the mystery of creation, finding truth in the experience of the natural world.
Sixth is the transformation of the individual: “spirituality is a process of
becoming not an achievement.”75

(v) Believing Brain
The human brain is a “belief engine.” 76 It evaluates possible knowledge and,
based on some criteria, accepts some knowledge as a basis for how to act.
How this works is unknown.
The neurotransmitter dopamine has been implicated in the process of belief.
Neurotransmitters are the means by which one neuron affects the activity of
another. The ending of one neuron comes into close contact with another
neuron at a synapse (clasping together). This is illustrated in Figure III.3.
When an action potential reaches the nerve ending, it causes neurotransmitter
molecules to be released by the pre-synaptic neuron into the cleft between the
two neurons. These attach to receptors on the post-synaptic membrane, and
alter the voltage across that membrane. An excitatory transmitter causes
depolarization (decreased voltage) of the membrane and increased firing of the
post-synaptic neuron, whereas an inhibitory transmitter causes
hyperpolarization (increased voltage) and decreased firing.
Dopamine is a neurotransmitter found in widespread regions of the brain,
particularly in the basal ganglia and the frontal lobes. 77 Dopamine differs from
other transmitters in that it does not directly cause excitation or inhibition, but
rather “modulates” the effects of other transmitters. For example, dopamine
might enhance the excitatory effect of a specific transmitter such as glutamate.
This is illustrated in Figure III.4. This could allow dopamine neurons to
function as a reward system by facilitating active synapses. In terms of
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Figure III.3 Synapses in the Cerebral Cortex. When action potentials in the
afferent axon arrive at the synaptic bouton they release neurotransmitter. This
causes excitatory post-synaptic potentials (EPSPs) in the post synaptic
membrane. The inputs from all the different synapses impinging on the neuron
are then integrated as the potentials spread toward the axon hillock. If the
membrane potential there crosses a threshold value, a series of action
potentials is generated and transmitted down the efferent axon.

belief, dopamine could enhance (make believable) the active connections (new
knowledge), though this is a highly simplistic view of an intricate process.
The action of dopamine in the brain is as complex as it is significant.
Dopaminergic neurons are located in many different neuronal networks, and
many different genes control these neurons and their synapses. Many different
receptors are activated by dopamine, and many different enzymes are involved
it its metabolism. Dopamine abnormalities occur in Parkinson’s disease, drug
addiction, schizophrenia and mood disorders.
Differences in genes that control the actions of dopamine in the brain have
been related to differences in personality. The Temperament and Character
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Figure III.4 Dopamine Synapse in Frontal Cortex. The diagram on the left
shows an afferent neuron synapsing on the dendrite of a cortical neuron. The
diagram is an enlargement of the synapse shown in the preceding figure. The
glutamate (●) released from the synaptic bouton into the synaptic cleft attaches
to receptors on the postsynaptic membrane and causes dendritic
depolarization. The amount of depolarization can be modulated by the level of
dopamine (▲) acting on an adjacent region of the dendritic membrane. The
78
recordings on the right indicate the effect of dopamine.

Inventory contains a scale of “self-transcendence” or “spirituality.”79 Selftranscendence involves “acceptance, identification, or spiritual union with
nature and its source.” This personality characteristic is greater in persons who
have religious experiences, though not necessarily in terms of an organized
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religion. Two studies have related genes involved in the control of dopamine
to self-transcendence. The first found differences in the gene DRD4. 80 The
second failed to replicate these findings, but found significant relations
between self-transcendence and a variant of another gene VMAT2, dubbed the
“God gene.”81 The idea was that this particular variant of the gene predisposes
a person to believe. This finding has also not been replicated.
Dopamine may not be the juice of faith, but it does affect belief. A recent
study evaluated whether the administration of L-dopa (a precursor of
dopamine) would alter the detection of brief visual signals. 82 Two groups of
subjects were tested, one that believed in the possibility of telepathy and
clairvoyance, and one that was skeptical about these phenomena. Two
independent measures were used to assess performance. Sensitivity measured
how easily the signal could be detected, and criterion measured how bright the
signal had to be for the subject to believe that it was there. L-dopa increased
sensitivity in skeptics but not in believers, and made skeptics less and
believers more conservative in their criterion for response.
These results are not easy to understand. Even in a simple task, multiple
synapses are active, and many of these will be modulated by dopamine.
Believers may have a higher baseline level of dopamine and become confused
when it is raised, whereas the performance of skeptics is improved if extra
dopamine raises their level of confidence. This may be like turning up an
audio amplifier: going from low to moderate levels increases the clarity of the
sound, whereas going from moderate to high levels causes distortion.
Does dopamine make us believe? Does it convert information to knowledge?
Does it reward us for making a decision? Does it reinforce all active synapses
making us feel one with all we experience? These ideas are simplistic
speculations. Dopamine is but one of many neurotransmitters. The chemical
environment of the brain’s neurons is as complex as their interconnections are
multiple. Synaptic neurotransmitter levels are determined by the genes that
control how the transmitters are produced, secreted, released, absorbed and
80
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metabolized, and vary with the brain’s prior experience of the information
being processed.
Studies of cerebral blood flow have shown that multiple different regions of
the brain may be activated (or inactivated) during religious experience. 83
Unfortunately, much of the work is anecdotal, many of the studies are not
adequately controlled, and many publications have not been properly peerreviewed. The results are often accepted more on faith than on reason.
These studies are difficult. How does a subject have a religious experience in a
claustrophobic cylinder while functional magnetic resonance imaging (fMRI)
is going through its clanking and buzzing? Cerebral blood flow has been
studied during meditation exercises, and prayer, and while remembering a
religious experience. Though all religious, these states are distinct in their
cognitive content: talking to God differs from losing oneself in the cosmic
order. To what does one compare these findings to determine what is
specifically related to religious belief? What is a control non-religious
experience with an equivalent degree of understanding and emotion?
Two areas of the brain are frequently active in many of these studies: the
anterior prefrontal cortex and regions of temporal and parietal cortex. These
areas are similar to those involved in attributing agency (theory of mind).84
However, before suggesting that religious experience might be the same as
perceiving the mind of the universe, we should realize that similarity does not
mean identity. Theory of mind and religious experience may activate the same
regions the brain, but in completely different ways.
Cerebral blood flow changes have also been examined when subjects assess
the truth or falsity of statements such as “(2+6)+8=16” and “You were born in
New York.”85 When subjects believed the statements to be true, they showed
increased blood flow in the ventromedial prefrontal cortex. This region of the
brain is also activated during reward-processing, self-representation and goal83
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direction. These regions of the brain may therefore participate in the decision
“This I believe!” Both disbelief and uncertainty caused activation of the
anterior cingulate cortex. Disbelief specifically activated the anterior insula, a
region often involved in emotional processing. Similar studies then compared
religious believers and non-believers as they assessed either religious (“The
Biblical God exists”) or secular (“Santa Claus does not exist”) statements.86
The ventromedial prefrontal cortex was active for both kinds of statements in
both kinds of subjects. Greater activation of the anterior cingulate occurred
when religious rather than secular statements were evaluated (by either
believers or non-believers).
In another study using electrical recordings, highly religious subjects showed a
smaller “error-related negativity” compared to nonbelievers.87 This wave,
which is likely generated in the anterior cingulate cortex, occurs when subjects
realize that they have made an error. It may be associated with control
mechanisms that prevent too lax a criterion in decision tasks. This region of
the brain may be involved in the process of “Be careful!” or “Be skeptical!”
The temporo-parietal cortex is a multisensory region of the cortex involved in
language, space and body image. Patients with lesions of this area may have
out-of-body experiences,88 and show higher scores on the self-transcendence
scale.89 These results have suggested the hypothesis that mystical experiences
that occurred when prophets went up into the mountains. The low atmospheric
pressure may have caused hypoxia to these temporo-parietal areas.90

(vi) Placebo Domino
Belief is an essential part of any medical treatment. A “placebo” (from the
Latin for “I shall please”) is a treatment which has no direct effect on a
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disease, but which may somehow bring relief from symptoms and a return to
normal activity. A placebo works because the patient believes that it will.
Typically the underlying problem persists but the patient feels better.
However, sometimes the underlying problem is actually improved.
The etymology of the term is likely from the Latin Placebo Domino, translated
as “I will please (or walk before) the Lord.” The quotation comes from the
Psalms:
Return unto thy rest, O my soul; for the LORD hath dealt bountifully
with thee
For thou hast delivered my soul from death, mine eyes from tears, and
my feet from falling.
I will walk before the LORD in the land of the living. 91
The statement has the idea of letting God decide the outcome of our
afflictions. The use of the term in medicine may have been an ironic reference
to the Psalms, with the physician relinquishing the care of the patient unto
God. However, the term may also be simply a response to the patient’s desire
for treatment: “I will do as you wish.”
Placebos are most beneficial when outcome measurements are not objective.
Disorders wherein the only measurements are the patient’s symptoms assessed
on scales of severity or reports of daily life are susceptible to the optimism of
both patient and physician.
Most studies report a beneficial effect of a placebo on illness. This is the
justification for “controlled” therapeutic trials wherein patients are randomly
assigned to be treated with either medication or placebo. No difference in
outcome would mean that the active medication is working as a placebo rather
than specifically altering the disease process.
Therapeutic trials are best conducted in a “double blind” manner, meaning that
neither the patient nor the physician knows whether the treatment is placebo or
drug. Not all studies of therapy can be double-blind. You cannot prevent a
patient from knowing that he or she has experienced massage or chiropractic
manipulation. However, if neither the patient nor the doctor knows whether
the treatment is an active medication or a placebo, the only reason for a
significant difference in outcome would be that the active medication is an
effective treatment.
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Although placebo effects can be large when comparing placebo to treatment, a
review of randomized control trials comparing placebo to no treatment (rather
than to an active treatment) showed no clinically significant differences except
for small effects on pain and nausea. 92 Perhaps this was related to the attitudes
of the physicians, who would not have expected any improvement in such
trials. The usual placebo effect may be as much determined by the enthusiasm
of the physician as by beliefs of the patient.
A recent study has reported that a placebo administered without deception to
patients with irritable bowel syndrome had a significantly higher benefit than
no treatment.93 The placebo pills were described as containing no medication,
but the patients were also informed that placebos often have a beneficial
effect. This bizarre result may been caused by the patient’s simple faith in any
pill given by a doctor, even if it is called a placebo, or just by the patient being
able to interact with a sympathetic listener.
The actual context of a randomized control trial may also affect patient
outcomes. An active medication may be less effective in an uncontrolled
observational study than in a more formal controlled trial. 94 The rigmarole of a
controlled trial may itself exert a placebo effect.
An important factor in explaining the placebo effect is the natural history of
the disease. Many diseases have a limited or variable time course. A patient
sees the doctor when the symptoms are severe, takes the prescribed treatment,,
and within a little while feels better. However, the same improvement could
have happened without any treatment. This is a particular problem with
diseases of short durations, such as muscle sprains and the common cold, or
variable time courses, such as irritable bowel syndrome and multiple sclerosis.
A second mechanism involves the patient’s expectancy. If the patient believes
that he will get better, he will often actually get better. In disorders that cause
pain, this may be due to the release of neurotransmitters such as endorphins
that have direct analgesic effect, or other transmitters such as dopamine that

92

Hróbjartsson, A., & Gøtzsche, P. C. (2010). Placebo interventions for all clinical
conditions. Cochrane Database of Systematic Reviews, CD003974.
93

Kaptchuk, T. J., Friedlander, E., Kelley, J. M., Sanchez, M. N., Kokkotou, E., et al.
(2010). Placebos without deception: a randomized controlled trial in irritable bowel
syndrome. PLoS One, 5, e15591.
94

Naudet, F., Maria, A. S., & Falissard, B. (2011). Antidepressant response in major
depressive disorder: a meta-regression comparison of randomized controlled trials and
observational studies. PLoS One, 6(6): e20811.

Who?

213

have pleasurable effect.95 Diseases mediated by disorders of these transmitter
systems in the brain, such as Parkinson’s disease, Restless Legs Syndrome or
depression, are therefore particularly susceptible to placebo benefit.
Placebo effects are the main reason for the success of “alternative medicine,” a
set of therapies not supported by scientific medicine. The treatments provided
are legion: acupuncture, chiropractic, herbalism, homeopathy, osteopathy and
naturopathy are the most common. The difference from conventional medicine
is the lack of any experimental validation. Theories behind the different
systems of alternative medicine are often proposed but seldom tested.
Some of the theories are clearly nonsense. Homeopathy depends on treating a
disorder with a diluted water-solution of a substance that causes a similar set
of symptoms, i.e., a poison. The theory is that the water in the homeopathic
solution will have a memory for the poison that has been diluted, nullify its
effect in the patient, and flush it away. More dilute (and therefore supposedly
more effective) solutions are more expensive.
Another system of alternative medicine is “applied kinesiology.” The patient’s
symptoms are presumed to be triggered by sensitivity to a particular substance
or food. As well as causing the symptoms, the offending substance will also
decrease muscle strength when brought near the patient (perhaps like
kryptonite’s effect on Superman). Controlled trials would require that neither
the patient nor the examiner know the substance being tested. Such studies in
patients with known allergies have found no significant effects. 96 Perhaps the
stress of being in a controlled trial impairs the performance of the test; perhaps
the examiners were not sufficiently experienced; perhaps the “sensitivity”
measured by the test is not the same as that shown by immunological testing.
Nevertheless, there is no controlled evidence that the procedure works.
Despite the dearth of scientific evidence for any beneficial effect, alternative
medicine is extremely popular. Approximately one third of the U. S. adult
95
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population uses some form of alternative medication each year.97 Many factors
contribute to this state of affairs.
The placebo effect is the main factor. Patients do not realize that they would
have got better anyway, or that talking to a sympathetic listener helps them as
much as any medication. Indeed, the empathic practitioner is a major cause of
alternative medicine’s success. Practitioners of conventional medicine often
have insufficient time to listen to patients or to explain their symptoms. Clients
of alternative medicine are guaranteed a sympathetic hearing and a full
(though faulty) explanation of their problems.
Another problem is that we have been brought up to believe rather than to be
skeptical.98 Nobody likes a cynic. No one can prove with certainty that
something is not true. Nevertheless, although we must keep our minds open,
we should still check what comes in the door. Everything is possible, but
possibility is not truth.
One of the most powerful causes for the success of alternative medicine is the
lack of success of conventional medicine. This is not such a great problem in
minor disorders without specific treatment. Here, practitioners of alternative
medicine are probably better purveyors of placebo than conventional doctors.
However, when the disease is serious, alternative medicine can be evil.
Patients who are about to die will to try anything on the chance that it might
work, and charlatans will become rich from their attempts.
Until recently medicine has been neither scientific nor beneficial. 99
Bloodletting was still used by physicians long after the evidence had showed
that it provided no benefit. Much of the decrease in the morbidity and
mortality of disease that occurred during the 20 th century was not caused by
new medical treatments but by socio-economic improvements. Better hygiene
and better nutrition led to better health. Communal compassion is can be far
more effective than pills and purgatives.
Although placebo-controlled trials are the best way to demonstrate a drug’s
effectiveness, their results can still be distorted by those with vested interests
in their outcome. Drug companies can suppress publication of trials that show
97
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negative results. Scientific medicine that has become too dependent on
commerce can be dangerous. Patients are often justified in doubting treatments
marketed by pharmaceutical companies and prescribed by physicians that are
directly or indirectly in their pay.100
And scientific medicine has been heartless and immoral. One terrifying study
that was recently unearthed involved a US public health service study in the
late 1940s that deliberately infected subjects in Guatemala without their
knowledge in order to study whether penicillin could be used to treat venereal
disease.101 Objectivity in science must not turn human beings into objects. The
rules have changed since then, and subjects are now generally guaranteed
autonomy and protection. However, it may be a long time before scientific
medicine can claim any moral high ground.

(vii) Dissonance
A story of how we make and maintain our beliefs began in the fall of 1954,
when a housewife in Chicago received messages from superior beings by
means of automatic writing. The messages warned that on December 21 the
city would be inundated by a cataclysmic flood that would form an inland sea
over the entire center of North America from the Arctic Ocean to the Gulf of
Mexico. Several social psychologists contacted the housewife, named Marian
Keech in their report, and joined the group of disciples that gathered around
her.
When it became apparent that the flood itself was not going to occur, the
group was shocked and dismayed. Finally, Marian Keech received another
message stating that the physical flood had been averted by a flood of divine
love:
For this day is it established that there is but one God of Earth, and He is
in thy midst, and from his hand thou has written these words. And
mighty is the work of God – and by his word have ye been saved – for
from the mouth of death have ye been delivered and at no time has there
been such a force loosed upon the Earth. Not since the beginning of time
upon this world has there been such a force of Good, and light as now
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floods this room and that which has been loosed within this room now
floods the entire Earth.102
The believers acted as have many others when challenged by events: they
reinterpreted the events in terms of a larger structure of beliefs. The only way
that Christ’s disciples could accept that their leader had been crucified was to
believe that God’s plan was to save the world through Christ’s resurrection.
Another example of restructured belief was the Ghost Dance. 103 In the latter
half of the 19th century, the culture of the native Indians of North America was
threatened. Wovoka, a Paiute Indian, received a vision from his forefathers
claiming that these troubles were but prelude to the return of their past
happiness, and giving instructions for a special spirit dance. The dance spread
throughout the Indian tribes. Various other beliefs accumulated. One was that
special vests would protect the wearers from bullets. The dancing led to fears
of an Indian uprising. The inevitable result was the tragic massacre of the
Indians at Wounded Knee.
We create a web of belief. When an important belief is disconfirmed, rather
than dismantling the web we tend to reconfigure it so that it does not fall apart.
This drive to make things make sense is greater when the belief is held by a
group rather than by a single individual.
These ideas make up the theory of cognitive dissonance. The human brain is
uncomfortable when new knowledge contradicts old beliefs. Procedures to
attenuate such dissonance are necessary to normal cognition. We attempt to
restructure our ideas so as not to dismantle what we have already understood.
We do not dispense with the theory of gravity when a single experiment gives
strange results. We keep the theory and come up with an explanation for the
discrepancy. Sometimes, however, we must change the theory.
The Heaven’s Gate commune is a recent example of the dangers of not
properly evaluating dissonance. The members of the commune believed that a
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spacecraft would soon come close to Earth by accompanying the comet HaleBopp. They planned to transfer to the spacecraft by means of suicide, and then
be taken to their heavenly home. Two members of the commune bought a
telescope to observe the spacecraft accompanying the comet. A few days later,
they returned the telescope because they had not been able to see the
spacecraft. They concluded that the telescope was insufficiently powerful to
see what they knew to be there. Two months later they were dead.
Though science is stronger today than when Galileo knelt before the
Inquisition, it remains a minority habit of mind and its future is very
much in doubt. Blind belief rules the millennial universe, dark and rangy
as space itself.104
Somehow we must learn to cope with cognitive dissonance, to work out what
is wrong with our web of beliefs and to fix it properly rather than to build an
even more complex web. It is not easy to rethink what we think we know. Yet
we must do this day in and day out.

(viii) Unconscious Processing
Most of what goes on in the human brain is not accessible to consciousness.
We are not aware of all the processes that occur when the visual system
analyses retinal input. We simply perceive a face and become aware of
whether it is familiar or not. When we search our memory for the person’s
name, we are unconscious of how the search proceeds. The name pops up
either immediately or after an embarrassing delay. Sometimes the search is
unsuccessful and we are left with just the feeling that “I know you from
somewhere but I don’t remember where.”
This “feeling of knowing” is an important part of human cognition. It can
function as a reward system when we are trying to solve a problem by telling
us that our hypothesized solution is correct. However, it can sometimes lead us
astray and tell us something is true when it is not. “The feeling of knowing, the
reward for both proven and unproven thoughts, is learning’s best friend and
mental flexibility’s worst enemy.”105
The feeling of knowing can be triggered or disrupted when regions of the
brain’s temporal lobe are activated by epilepsy. Patients may feel that they
104
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have already seen (déjà vu) something they have never actually seen before, or
they may believe that they have never seen (jamais vu) something that should
be very familiar to them. The feeling of knowing can be inappropriately
intense during psychotic delusions, and absent in patients with Capgras
syndrome, who think that members of their family have been replaced by
imposters.106
When we make decisions, we can consciously think through all the pros and
cons of the various alternatives, or we can just pick the one that feels right.
Our unconscious brain has rapidly worked out that this choice is the best and
conveyed this to our conscious brain along with some sense of its certainty.
Such thoughts go by various names: intuitions, hunches, gut-feelings.
Decisions based on these feelings are often as good as or better than those
worked out logically.107 Perhaps we can therefore tap our unconscious minds
by “thinking without thinking,” using our “adaptive unconscious” to make
choices in the blink of an eye.108
Unfortunately, the feeling of knowing that tells us we are right can sometimes
be wrong. Furthermore, it can make it difficult for us to change our mind. Our
thinking shows “confirmation bias.” We are far more skeptical of evidence
that runs counter to our ideas (“something must be wrong with that”) than
evidence that agrees with what we think (“seems right to me”). When
evaluating political information, the human brain becomes activated in areas
that are more closely related to motivation and emotion than to reason. 109
Nothing is certain. Our unconscious mind may compute the evidence and give
us a hunch: our conscious mind can figure out the probability of being right.
However, we are never completely sure. Robert Burton has suggested that we
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should therefore not use the word “know” any more. 110 Perhaps we should just
use the word “believe.” This is not a good idea. Knowledge is belief plus
justification. The justification is never complete. We must always recognize
that what we know is uncertain. Knowledge must be continually adapted by
our ongoing evaluation of the world and our place therein.
Unconscious beliefs can provide us with prejudices that we do not know we
have. We may automatically follow racial stereotypes that we do not
consciously acknowledge. Such prejudices can be measured using the Implicit
Association Test.111 To check for racial bias, a series of stimuli (words, names,
pictures) are presented. Subjects are asked to classify them as black or white,
and as pleasant or unpleasant. Then they are asked to classify the stimuli in
two different ways: as black and pleasant or white and unpleasant, or vice
versa. It takes longer for someone with an implicit bias against blacks to
classify the stimuli according to the categories black and pleasant or white and
unpleasant. If the stimuli are changed, the test can check for other implicit
biases such as gender or age.
Tamar Gendler has coined the term “alief” for these implicit biases. 112 Like
belief, alief is a state of mind that predisposes us to behave in a certain way.
However, unlike belief it is automatic and arational. Various other features
can also be tied to its initial letter – associative, shared by animals, antecedent
to beliefs in development, action-generating and affect-laden.
Although an alief can provide a way for us to respond appropriately without
taking time to think, problems occur when an alief contradicts our conscious
beliefs. Sometimes reason can show that our unconscious is behaving badly
and insist that we do the right thing regardless of how we feel. However, our
conscious interpreter can also provide convincing explanations for behavior
that has been unconsciously decided, making us falsely believe that we have
good reason for what we are doing. This not only explains the behavior, but
also fosters the belief that we are totally rational, completely in control and not
affected by unconscious desires.
Cerebral blood flow studies have shown that different areas of the brain are
active when our behavior is determined by unconscious stereotypes or by
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conscious reasoning.113 The medial regions of the prefrontal cortex is active
when subjects group items that fit a stereotype and lateral regions are active
when they group them against stereotype. The lateral regions of the human
prefrontal cortex may thus act to inhibit unconscious tendencies or promote
conscious reasoning.
Aliefs brings up several ethical questions.114 Hypocrisy occurs when we
profess one thing and act otherwise. If we realize that we tend to act according
to unconscious stereotypes, should we try to compensate? If we are grading
papers and are aware of the students’ race, should we compensate for an
unconscious bias to consider one race as more intelligent? A far better way out
of this dilemma is not to know the race of the student whose paper is being
evaluated.
An even broader question is how our ideas of religion and morality are based
on precepts we learned so long ago that they have become implicit. Is our
intuitive sense of right or wrong based on aliefs? How much of what we were
taught (or simply experienced) as children contributes unconsciously to what
we believe as adults? The motto “Give me the child until he is seven and I will
give you the man” was once attributed (without justification) to the Jesuits. 115
However, much of what we think we rationally believe may actually derive
from such early training. Religion should be based on belief rather than alief.

(ix) Unfounded Beliefs
William Blake experienced visions throughout his life. In the poem Milton
Blake describes how he was taken over by the spirit of the long-dead poet,
who entered him through his left foot. Though this may be just imagination, it
has the idiosyncratic detail of hallucination. Blake himself states in the poem
that he is writing down his visions.116 Blake developed a complex system of
thought in his poems. Was this imagination or delusion?
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Biographies of Blake usually do not consider that he might have been mad.
Occasionally, physicians have wondered whether he suffered from
schizophrenia or a bipolar disorder.117 However, the diagnosis of madness is
not easy when the patient comes from another time and culture. In his day,
Blake was considered madman by some and genius by others. William
Wordsworth said that “There is no doubt that this poor man was mad, but there
is something in the madness of this man which interests me more than the
sanity of Lord Byron and Walter Scott!”118
To go with his prophetic writings, Blake created engravings that are visually
stunning. They create an imagined world that some believe more important
than the real world which science measures:
Electrical discharges may indicate that a subject is dreaming but it can
tell us nothing of the dream itself, its fields and gardens, its imagined
persons and events. The difference is not in degree but in kind: ‘nature’
may be measured but not experienced; experience is immeasurable.119
Blake also composed poetry that is transparently beautiful. The Tiger is the
most widely anthologized of all poems in the English language. Its imagery
(the hammer, the anvil, the furnace) is similar to that that used for the
engraving in Jerusalem of Los at the furnace (Figure III.5). Los is the spirit of
the creative imagination.
Blake’s goal is to create a system based on imagination rather than reason.
Only in the imagination can we hope to experience what is holy. 120 Blake’s
purpose was to turn England away from the materialism of Locke and Newton
and back to the spirituality of the imagination:
I must Create a System or be enslav’d by another Man’s.
I will not Reason & Compare: my business is to Create. 121
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Figure III.5 Lot at the Furnace. From page 6 of William Blake’s Jerusalem.
(Wikimedia Commons). Los is portrayed as a blacksmith working at the furnace
of the imagination. He looks up at his spectre, hovering bat-winged above him.
According to Blake, each human being has become separated from its male
(“spectre” or reason) and female (“emanation” or emotion) powers.

Symptoms long attributed to psychosis are far more common in normal people
than had been presumed. One in twenty people report experiencing
hallucinations or delusions.122 Schizophrenia may therefore be part of a
continuum that spans from normal to psychotic, the location on the continuum
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being decided by genetic proneness and environmental exposure. 123 Much of
our madness may not be in need of treatment.
The persistence of genes that predispose to schizophrenia is difficult to
understand.124 Since a schizophrenic patient is less able to reproduce than
more normal individuals, there must be some evolutionary advantage of the
schizophrenic genes. Perhaps divergent thinking manifest in the heterozygote
causes the persistence of the gene or genes that lead to schizophrenia. The
heterozygote may be creative and the homozygote mad. Kurt Vonnegut’s
books are certainly characterized by divergent thinking, and his son Mark
appeared to be schizophrenic for a while. 125 However, if this were true,
schizophrenia should be more prevalent in the families of people of genius.
This does not appear to be the case. Bipolar disorders have a higher prevalence
in both creative writers and their families.126 But not schizophrenia.
Psychiatric diagnosis is not as clear as we might think. Even the main
distinction between schizophrenia and the mood disorders is blurred by the
concept of schizo-affective disorders. The problem with diagnosing Blake as
having schizophrenia (because of his hallucinations and delusions), suffering
from mood disorder (because of his episodes of severe depression), or being
normal (because normal people can have hallucinations) is typical of ther
present diagnostic dilemmas in psychiatry.
Psychiatric diagnosis on the basis of clinical symptoms can be extremely
detailed. However, it is difficult to determine whether any of the diagnoses
described in the Diagnostic and statistical manual of mental disorders (DSM)
have validity outside of the symptom clusters they describe.127 There are as yet
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no objective measurements that provide a gold standard for diagnosis and no
treatments that are specific to one disorder and not another.
Psychiatrists may long have dreamed that each syndrome described in the
diagnostic manual might be determined by a specific genetic abnormality,
mediated by a specific abnormality of neurotransmitter or synaptic processing,
and treated by specific drug that corrects that abnormality. Genetic
abnormalities do frequently occur in patients with psychiatric disorders.
However, these tend to be present across diagnostic categories. For example,
abnormalities of genes affecting the calcium-channel in cell membranes are
common in schizophrenia, bipolar disorder, major depression, attention deficit
disorder and autism.128 Perhaps, the specific clinical presentation may depend
on both the pattern of the inherited genetic abnormalities and the interaction of
these abnormalities with the patient’s development and experience. Until we
know more about these interactions, it is difficult to determine if psychiatric
treatment should be directed toward the biological abnormality, the behavioral
symptoms, or the patient’s life situation.
These difficulties have been compounded by pharmaceutical companies, who
have taken advantage of the idea that mental disorders result from genetically
caused imbalances in the brain’s neurotransmitters. They have made billions
of dollars marketing drugs to balance the brain, and promoting the idea that
only pharmacology can do so. Reality is far less clear. Although the major
antipsychotic drugs can attenuate psychotic symptoms, many other drugs show
little if any effect in properly controlled trials. The antidepressants, particularly
the selective serotonin re-uptake inhibitors, show little difference from
placebos.129 Large profits have been made by putting the world on ineffective
medications.
Another important aspect of madness is its relation to sanity. What does
society mean by calling someone mad? Egregious distortions of diagnosis
occurred in the Soviet Union. As well as subjects who were likely to endanger
themselves or others, anyone who violated “the public order or the rules of
socialist communal life” could be subjected to compulsory psychiatric
128
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assessment and treatment.130 Complacency that such does not happen in
Western society may not be warranted. Laws allowing the compulsory
hospitalization of patients can easily be misused.
Before we leave this section on what is normal and what is not, we should
consider the relations between religion and mental disorders. When is hearing
the voices of angels hallucinatory? When is the idea of union with God
delusional? The experiences of schizophrenic patients during their first
psychotic break are remarkably similar to those of recognized mystics. 131
Patients with temporal lobe epilepsy often report religious experiences as part
of their seizures.132 Fyodor Dostoevsky’s epilepsy was characterized by an
ecstatic aura.133 The character Prince Myshkin in The Idiot describes
experiences undoubtedly derived from those of the novelist:
[S]uddenly, amidst the sadness, the darkness of soul, the pressure, his
brain would momentarily catch fire, as it were, and all life’s forces would
be strained at once in an extraordinary impulse. The sense of life, of selfawareness, increased nearly tenfold in these moments, which flashed by
like lightning. His mind, his heart were lit up with an extraordinary light;
all his agitation, all his doubts, all his worries were as if placated at once,
resolved in a sort of sublime tranquility, filled with serene harmonious
joy, and hope, filled with reason and ultimate cause. 134
Some guidelines can help to determine that a religious experience is not
caused by pathology to the brain. First, there should be no other symptoms or
signs of brain disease, and no history of epileptic fits or other neurological
disorders. Second, a religious experience should not cause mental suffering or
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significantly disrupt the subject’s relations with other people.135 Finally, the
experience is less likely to be psychotic or epileptic if it is compatible with
some received religious tradition.
Nevertheless, the problems remain. Saul of Tarsus had a striking vision on the
road to Damascus wherein the Lord asked him to cease persecuting the
followers of Christ. Saul was unable to see for several days after this vision.
After recovering he was baptized and became the Apostle known as Paul. Had
he experienced a seizure and postictal blindness? 136 The prophet Muhammad’s
first revelation involved a vision of the Angel Gabriel, who pressed upon him
repeatedly until he accepted the inspiration. Thereafter he became Allah’s
Messenger. Were the visions of Muhammad epileptic in nature?137 There is
insufficient evidence to decide for either Paul or Muhammad. What matters is
the message. Truth can come from epileptic, lunatic or prophet.

3. Inward Thinking
(i) States of Mind
Human cognition is generally studied during wakefulness. However, this is
only one of many different states of mind experienced by human beings. Other
states are sleep, meditation, coma and anesthesia. Each of these is
characterized by specific patterns of brain electrical activity, as recorded from
electrodes on the scalp (“electroencephalogram” or EEG). The EEG is usually
described by the frequency of its oscillations in cycles per second (Hz) as
alpha (8-13), beta (14-30), gamma (30-100 Hz), delta (0-3), and theta (4-7).
The nomenclature follows the order in which the rhythms were recognized
rather than their rapidity. The most prominent rhythm of the normal waking
EEG is a posterior alpha rhythm. This is considered an “idling” rhythm of the
visual areas of the brain, since it is present when the eyes are closed and no
visual information is being processed, and attenuated when the eyes are
opened.
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We spend about a third of our lives asleep. Sleep is essentially a state of
withdrawal: we do not act on the world and the world does not act on us. Sleep
decreases both voluntary and involuntary muscle activity. As our postural
muscles relax, our head “nods” and we “fall” asleep. During sleep our
consciousness becomes completely different from wakefulness. Most
importantly, our awareness of what is going on in the external world is
remarkably attenuated. Arousing a subject from deep sleep usually requires
multiple stimuli, presented at high intensity and preferably in multiple
modalities.
Why do our brains need to be “off-line” for such prolonged periods? We have
multiple hypotheses but no definite knowledge. 138 Perhaps unused synapses
need to be exercised so that we can try out new behaviors when we awaken.
Perhaps new motor programs can be evaluated independently of overt muscle
activity. Perhaps important synapses can be strengthened and irrelevant
connections pruned, so that what we have learned during wakefulness
becomes consolidated into memory. Perhaps new connections can be created
to simplify the networks that have developed during wakefulness. This could
explain how sometimes we wake up knowing the solution to a problem that
was bothering us when we fell asleep.
Sleep is not a unitary state. Sleep has two main forms: rapid-eye-movement
(REM or R) sleep, wherein the eyes jump rapidly hither and yon; and nonrapid-eye-movement (NREM or N) sleep, wherein the eyes are either
stationary or oscillate very slowly from side to side. In REM sleep, the general
level of muscle activity is much lower than in NREM sleep, although there
may be transient muscle twitches. During REM sleep, the EEG pattern is
similar to that of drowsy wakefulness, the heart and breathing are irregular,
and the penis or clitoris are engorged.
NREM sleep can be further classified into three or four stages on the basis of
specific EEG patterns.139 Stage N3 (equivalent to III and IV in the original
nomenclature) is characterized by “slow waves” with a frequency of 2 Hz or
138
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less. Stage N1 shows activity similar to that of wakefulness although the
amount of theta activity is increased, and the alpha activity characteristic of
wakefulness with the eyes closed is fragmented rather than continuous. N1
likely represents drowsiness, when the brain floats between alert wakefulness
and true sleep. The EEG pattern of N1 sleep is very similar to that during
REM, and the two stages used to be called I-NREM and I-REM. N2 represents
a transitional stage before slow wave sleep. Sleep spindles (brief burst of
rhythmic activity of 12-16 Hz) and vertex sharp waves are prominent features
of the N2 EEG. Figure III.6 shows the different sleep stages.
A normal night’s sleep in a young adult lasts about 8 hours, and cycles
between NREM and REM sleep every 90-110 minutes.140 As the night
progresses the amount of slow-wave sleep decreases, and the amount of REM
sleep increases. A typical sequence of sleep stages in a young adult is shown
in the “hypnogram” of Figure III.7. The relative amounts of the different types
of sleep change with age. Babies spend most of their sleep-time in REM sleep.
In young adults REM sleep takes up about 20-25% of the night. Elderly
subjects tend to have less total sleep than young adults and spend relatively
less time in slow-wave sleep.
When awakened from REM sleep, we characteristically report vivid and
bizarre dreams. These findings initially suggested that REM sleep might be the
same as dreaming sleep. However, dreams are also reported, albeit less
frequently, when we are awakened from NREM sleep. NREM dreams are
more thought-like than visual, more closely related to waking concerns, and
much less bizarre in their logic than REM dreams.
Dream reports have been used in many ways. Long ago, dreams were thought
to foretell the future. More recently, they were considered as repressed
memories escaping from the subconscious when the ego was off-duty.
Nowadays, dreams are generally attributed to random activity occurring in a
cortex that lacks normal sensory input. Brief shreds of past experience and
random representations are jumbled together with little regard for waking
conventions of consistency and causality.
A dream is a show – a theatrical piece staged within the brain in a
subdued light before a somewhat muddleheaded audience. The show is
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Figure III.6 Human Sleep Stages. The recordings show the electrical activity
recorded during the different states of sleep from the brain
(electroencephalogram, EEG), the chin muscles (electromyogram, EMG) and
the eyes (electro-oculogram, EOG).

generally a very mediocre one, carelessly performed, with amateur actors
and haphazard props and a wobbly backdrop. But what interests us for
the moment about our dreams is that the actors and the props and the
various parts of the setting are borrowed by the dream producer from our
conscious life. A number of recent impressions and a few older ones are
more or less carelessly and hastily mixed on the dim stage of our dreams.
Now and then the waking mind discovers a pattern of sense in last night's
dream.141
The hallucinations that occur during schizophrenia have some similarities with
REM dreams. They are bizarre, highly emotional and largely divorced from
reality. However, schizophrenic hallucinations tend to be auditory (voices
rather than visions) whereas dreams are more visual. Nevertheless, one
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Figure III.7 Hypnogram. This graph shows when the different sleep stages
occur during a typical night of sleep in a young adult. The grey periods
represent slow-wave sleep and the black periods represent REM sleep.

possibility is that schizophrenic psychosis happens when dream hallucinations
intrude into the normal waking state. 142
The physiology underlying sleep is complex and incompletely understood.143
Areas of the hypothalamus (a region of the brain just above the pituitary
gland) control the onset of sleep according to a daily rhythm. The cycling
between REM and NREM sleep is controlled by different regions of the lower
brainstem that act through different neurotransmitters. REM sleep is largely
cholinergic (involving the neurotransmitter acetylcholine) and NREM sleep
aminergic (involving serotonin and norepinephrine). During all stages of sleep,
inhibitory processes in the thalamus (a region at the top of the brainstem
through which information from all senses other than olfaction have to pass)
deprive the cerebral cortex of sensory input.
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Despite the lack of sensory input, the sleeping cortex remains active. The brain
does not turn itself off; it just closes its doors. However, the neuronal activity
in the cortex during sleep differs from wakefulness and differs significantly
between REM and NREM sleep. In REM sleep multisensory areas and the
amygdala show increased activity and the prefrontal regions less. In a
simplistic view, this might indicate perceptual (multisensory areas) and
emotional (amygdala) processing without cognitive control (prefrontal). In the
state of lucid dreaming wherein subjects can control their dreams the
prefrontal cortex becomes more active.144
One of the goals of religion is to attain a state of mind, or level of
consciousness, wherein we can perceive God. Refining the state of mind by
meditation is particularly important in the Eastern religions. The Mandukya
Upanishad describes four states of consciousness. 145 Vaishvanara is the
waking state wherein we are aware of the external world. Taijasa is the
dreaming state wherein we turn inward and enact “the impressions of past
deeds and present desires.” This state could occur during either sleep or
wakefulness: night dreams or day dreams. Prajna, is the state of deep sleep
wherein the mind is stilled. The complete stilling of the mind sometimes
allows the subject to go beyond consciousness and unconsciousness and to
become one with Brahman in the state of Turiya. These states of mind are
described more abstractly in the Katha Upanishad:
Higher than the objects of the senses is manas (mind, from man think)
Higher than the mind is buddhi, (awakened intellect, cf. Buddha)
Higher than the intellect is mahat (great self, saint, cf. Mahatma Gandhi)
Higher than the great self is avyakta (unmanifest. transcendent)
Higher than the unmanifest is purusha (cosmic soul, absolute, source of
all).146
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Figure III.8 shows a statue of a luohan reaching the unmanifest. A luohan
(Chinese equivalent to Sanskrit arhat) is a Buddhist monk who has attained
nirvana (enlightenment). The legs are crossed with the feet resting on the
opposite thighs: the padmasana or lotus posture. The position of the hands,
called dhyana mudra, indicates concentration. Like the Buddha, luohans have
prominent earlobes. The Buddha’s earlobes are sometimes explained as a
result of his rich birth (characterized by heavy ear jewelry). The fact that they
are unadorned indicates his withdrawal from the riches of the world. They may
also indicate his highly developed sense of hearing, so acute as to hear the
cries of the suffering.
EEG studies during meditation have showed many different findings.147 Most
typically, the amount of alpha activity decreases and the amount of theta
activity increases. The waking EEG thus becomes similar to that recorded in
N1 sleep. Occasionally some of the EEG patterns of stage N2 also occur.
Perhaps the easiest way to interpret these findings is that the subject enters the
state of withdrawal from the world characteristic of sleep without losing either
consciousness or muscle tone. States of mind have many dimensions; with
practice these can be dissociated. Instead of the diffuse floating sensations that
occur with falling asleep, the meditating mind becomes sharply focused. The
meditator remains aware of the world but undisturbed by it.
Eastern meditation and Western mysticism both seek a universal
consciousness, a fusion of the individual self with the cosmic self, a union of
the soul with God. The Katha Upanishad defines this goal:
The supreme self is beyond name and form
Beyond the senses inexhaustible
Without beginning, without end, beyond
Time space and causality, eternal
Immutable.148
The words of the 14th-century Christian mystic Meister Eckhart are remarkably
similar
Nothing hinders the soul’s knowledge of God as much as time or space,
for time and space are fragments, whereas God is One. If the soul is to
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Figure III.8. Luohan, Chinese, from Yixian, Hebei Province, 11 /12 century,
Liao Dynasty (907-1125). Earthenware with three-color lead glaze (118 x 92 x
89 cm). The Nelson-Atkins Museum of Art, Kansas City, Missouri. Purchase:
William Rockhill Nelson Trust, 34-6. Photo: John Lamberton

know God, it must know him above time and outside of space; for God is
neither this nor that as are these manifold things. God is One. 149

149

Eckhart (14th Century CE, translated Blakney, R. B., 1941). Meister Eckhart: A
modern translation. New York: Harper & Bros. (p. 131).
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Human consciousness moves among many different states of mind. Meditation
withdraws consciousness from the world as in sleep but maintains awareness.
Higher levels of meditation, mysticism or prayer give a sense of union with all
things, though this is as ineffable as it is encompassing.

(ii) Thinking of God
When we withdraw from the world and look inward, our thoughts often turn to
God: “Religion is the art and theory of the internal life of man.” 150 Our
understanding of ourselves depends on how we consider what is within
ourselves and how this relates to what is without. In many ways such
understanding depends on whether there is a God or not.
Philosophers have long tried to use logic rather than mysticism or meditation
to explain what is beyond our immediate understanding. This often begins by
looking inward rather than outward. Though the world may not be as it seems,
my thoughts are cannot be doubted. Arguments such as p→q (p implies q) and
~q (not q) therefore ~p (modus tollens, or denying the consequent) seem
innately true.
Can self-evident procedures such as these prove to us what we cannot directly
experience? Over the centuries many logical proofs of the divine existence
have been formulated. These can be classified into three main types:
cosmological, teleological and ontological. (The divine is often divided into
three.)
The cosmological argument goes back at least as far as Aristotle. Everything
we observe has a cause, that cause must itself have a cause, that cause a cause,
and so on. Since we cannot conceive of an infinite series of causes, “we must
stop somewhere”151 and postulate a first cause or prime mover. However, just
because we cannot conceive of an infinite series does not mean that it cannot
occur. Furthermore, even if causal chains cannot be infinite, they might be
circular. The universe might evolve to a point where it can cause itself.
Finally, the argument requires that we attribute to the first cause the very
attribute that we cannot conceive: that a cause can be uncaused.
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Schopenhauer pointed out that once one proposes that each cause must have a
prior cause, the idea that there could be a first cause without a prior cause
contradicts the whole argument:
The causal law therefore is not so accommodating as to let itself be used
like a hired cab which we dismiss when we have reached our destination;
rather does it resemble the broom brought to life by the apprenticewizard in Goethe’s poem, which, when once set in motion, does not
leave off running and fetching water until the old master-wizard himself
stops it, which he alone has the power to do.152
Despite these logical failings, the cosmological argument became popular in
the 20th century when the Big Bang theory proposed that our universe had a
definite beginning. Yet our science cannot extend beyond this beginning,
cannot know what might have existed before, or even if there was a before.
In the 11th century, Islamic philosophers, such as the Persian Al-Ghazali,
presented Aristotle’s cosmological argument in a different way: everything
that begins must have a cause; the universe has a beginning; therefore the
universe has a cause (and that cause can only be God). 153 Aristotle had derived
a beginning from a chain of causes whereas Al-Ghazali derived a cause from
all that has begun. This way of proposing the argument gets around the
problem of having an uncaused first cause, by making that cause have no
beginning. The Islamic formulation has been called the Kalam argument after
the Arabic term for “words” or “disputation.”
In the 13th century, Saint Thomas Aquinas presented “five ways” to
demonstrate the existence of God.154 The first three can be considered
variations of the cosmological argument. God is the prime mover, the
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uncaused cause, and the being whose being is not contingent on other beings.
The fourth is an argument from degree: there must exist a perfect being to
whom all others can be compared.
Aquinas’ fifth way to prove the existence of God derives from the fact that
nature acts purposefully and not randomly. Such purpose can only come from
an intelligent being:
Now whatever lacks intelligence cannot move towards an end, unless it
be directed by some being endowed with knowledge and intelligence; as
the arrow is shot to its mark by the archer. Therefore some intelligent
being exists by whom all natural things are directed to their end; and this
being we call God.155
This teleological argument (from telos meaning “end”) justifies God’s
existence on the basis of the end rather than the beginning of the universe. The
teleological or “that for the sake of which” was the fourth of Aristotle’s four
types of causes. A bronze statue has bronze as its material cause, shape as its
formal cause, casting as its efficient cause, and the goal of that particular
statue (what it would mean) as its final cause. 156 Aristotle described the natural
world as acting toward final causes. The nature of things is to seek their ends.
The teleological argument has evolved into the modern argument from
intelligent design: the universe is designed for a purpose. The moral argument
for God can also probably be expressed in terms of teleology. Man is designed
to do the right thing, to aspire to goodness. Such goals can only come from a
just and benevolent God.
The ontological argument derives the existence of God from our thoughts
about being (from the Greek ontos meaning “that which is”). The argument
was first formulated by Saint Anselm, a French monk in the 11th century, in a
book originally entitled Faith in Quest of Understanding, but since its
publication known as the Proslogion (exhortation).157 Anselm stated that we
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have an idea of a “being than which no greater can be thought.” Even a fool
can so conceive. Even the fool of the Psalms who “hath said in his heart, There
is no God.”158
If such a being does not exist then another being could be greater than a “being
than which no greater can be conceived” by actually existing. This is absurd
since no being can be greater than “a being than which no greater can be
conceived.” Therefore a “being than which no greater can be conceived” must
exist.
A monk Gaunilo from another monastery protested “on behalf of the fool” that
the argument made no sense. We can conceive of all kinds of unreal things. A
perfect island, “superior everywhere in abundance of riches” to all other
islands can be conceived, but does not necessarily exist. Anselm’s reply
distinguished between relative and “absolute” greatness. We can only conceive
absolute greatness when we think of God. Not a very convincing argument,
but since both Gaunilo and Anselm believed in God, they resolved their
dispute. Some of this difficulty might be alleviated if we consider “great” as
“worthy of worship,” but this requires that there be something worthy of
worship, which is what the argument is meant to demonstrate rather than
assume.159
The ontological argument and variants thereof has been restated many times
since Anselm. Kant criticized the ontological proof by stating that existence
cannot be a predicate (that “existing” is not a characteristic of something like
“red”). Bertrand Russell once exclaimed “Great God in Boots!—the
Ontological Argument is sound!”160 However, this was but a passing fancy, for
he remained an outspoken atheist.
We sense that the argument involves some verbal trickery. 161 Comparisons
between existent and nonexistent things easily become meaningless because
comparisons require shared contexts. How can a real object be bigger than an
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imaginary one? Furthermore, we can easily get into trouble when relating
characteristics that are continuous (goodness, power, greatness) to
characteristics that are dichotomous (existent or not). How can one thing be
more existent than another?

(iii) Sense of the Numinous
It is doubtful that anyone ever came to believe in God by force of
philosophical argument. The leap of faith is not a rational process:
For, honestly, all these arguments leave me cold. Even if they were sound
– and none of them is watertight – they would only quiet my intellectual
questionings. They would never motivate me to absolute dedication ....
Arguments are devised subsequent to our deep conviction, not preceding
our conviction. They bolster faith; they do not create it. … But there is a
wholly different way of being sure that God is real. It is not an
intellectual proof, a reasoned sequence of thoughts. It is the fact that men
experience the presence of God.162
Those who believe in God’s existence often say that they directly experience
God through a sense of the “numinous”. The word comes from the magical
“nodding” (Greek neuein) of a divine idol when it approves of being
worshipped or grants a wish. Confronted by God, we
would feel wonder and a certain shrinking – a sense of inadequacy to
cope with such a visitant and of prostration before it – an emotion which
might be expressed in Shakespeare’s words “Under it my genius is
rebuked.” This feeling may be described as awe, and the object which
excites it as the Numinous.163
This concept goes back to Rudolf Otto’s 1917 book Das Heilige.164 The
perception of the numinous or the mysterium tremendum can be considered
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“creature-feeling,” the sense of being in the presence of one’s creator. The
numinous is difficult to describe but intense to experience. Otto describes five
basic components of the perception: awefulness, majesty (overpoweringness),
energy, mystery (wholly other), and fascination.
Francis Spufford provides a recent description of the numinous:
Someone, not something, is here. Though it’s on a scale that defeats
imagining and exists without location (or exists in all locations at once) I
feel what I feel when there’s someone beside me. I am being looked at. I
am being known; known in some wholly accurate and complete way that
is only possible when the point of view is not another local self in the
world but glows in the whole medium in which I live and move. I am
being seen from inside, but without any of my own illusions. I am being
seen from behind, beneath, beyond. I am being read by what I am made
of.165
A similar description is given by Christopher Wiman for the experience of
communing with God in prayer:
At such moments it is not only as if we were suddenly perceiving
something in reality we had not perceived before, but as if we ourselves
were being perceived. It is as if the interstellar spaces, and all the random
atoms into which we will one day vanish, turned a kind of
incomprehensible but utterly comprehending attention toward us. 166
Otto described his personal perception of the numinous, and asked his readers
to recognize it in their own mind.
The reader is invited to direct his mind to a moment of deeply-felt
religious experience, as little as possible qualified by other forms of
consciousness. Whoever cannot do this, whoever knows no such
moments in his experience, is requested to read no further; for it is not
easy to discuss questions of religious psychology with one who can
recollect the emotions of his adolescence, the discomforts of indigestion,
or, say, social feelings, but cannot recall any intrinsically religious
feelings. We do not blame such an one, when he tries for himself to
advance as far as he can with the help of such principles of explanation
as he knows, interpreting Aesthetics in terms of sensuous pleasure, and
165
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Religion as a function of the gregarious instinct and social standards, or
as something more primitive still. But the artist, who for his part has an
intimate personal knowledge of the distinctive element in the aesthetic
experience, will decline his theories with thanks, and the religious man
will reject them even more uncompromisingly. 167
Have I experienced this sense of the numinous? I have certainly sensed the
sublime in nature, yet the sublime is not supernatural. I have often been
intensely moved by works of literature, music and painting, but these emotions
were evoked by human artists rather than by God. I have been deeply in love
but, despite my metaphors, this was human and not divine. Do I lack a sense of
the numinous? Or are my intense experiences actually versions of the
numinous? Can the numinous be perceived outside of any religious context?
Christopher Hitchens wanted to “distinguish the numinous from the
supernatural” so that that the numinous is not “conscripted or annexed by any
priesthood.”168 My intuition is that the numinous is not necessarily religious.
Or, to put it another way, perceptions of the sublime, the beautiful and the
beloved are religious experiences.
Science considers sensation using psychophysics. This relates our perceptual
experience to some independent measurement of what is occurring. What we
hear can be compared to the pressures measured with a sound level meter. We
have no instrument to measure the numinous. Psychophysics compares
different subjects. Normal hearing threshold is the sound pressure level at
which most people can just hear. Hearing impairment is the elevation of this
threshold above normal. The psychophysics of hearing would become
problematic if most people were unable to hear. These difficulties
notwithstanding, perhaps we should attempt a psychophysics of the numinous.

(iv) Divine Manifestations
The numinous is difficult to describe. In Hindu thought the ultimate divinity
(Brahman) is often described as nirguna, without (or beyond) attributes. Hindu
thought, however, quickly fills this descriptive void with a myriad
manifestations. We understand the incomprehensible through metaphors. We
see the infinite in many finite representations.
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The Rgveda, one of the earliest of the Vedas (from about 1500 BCE) states
that “the wise speak of what is One in many ways; they call it Agni, Yama,
Matisvaran.” Agni is energy, Yama death, and Matisvaran the breath of life.
The names of the gods change over the years but God remains the same. 169
This is further discussed in the Upanishads (from about 600 BCE). These
books are commentaries on the Vedas, the term Upanishad meaning “sitting
near,” a phrase describing the interactions between teacher and student. In
what is perhaps the oldest of the Upanishads, the Brhadaranyaka (forest of
knowledge), the student asks the teacher about the real number of gods and
gets an initial answer of “3003.” As the question is repeated, the answer
becomes “303,” then “33,” then “3” and finally “1.” The One is Brahman, “the
vital force,” also called Tat (“that”) meaning “remote” or “ultimate.” 170
All other gods are manifestations of this divine force. The term Brahman
perhaps comes from the Indo-European root brh meaning “grow,” and denotes
the principle of existence underlying the universe. Brahman is distinguished
from Brahmán (often spelt Brahmin) which denotes a priest of Brahman, and
from Brahma which is the manifestation of Brahman at the creation.
Most Hindus approach Brahman through manifestations that allow the devotee
to interact with the incomprehensible. The main sects of Hinduism are
centered around Vishnu, Shiva and Shakti. Vishnu reveals himself in many
avatars or manifestations, the most famous of which is Krishna in the
Bhagavad Gita. Shiva likewise has many forms, most commonly the ascetic
and the dancer. Shakti represents the divine feminine.
The idea of the Hindu divine can be approached by considering Shiva in his
manifestation as Shiva Nataraja (Lord of Dance). Bronze statues of Shiva
dancing originated in the 10th century CE under the Chola dynasty in Southern
India, particularly at the Chidambaram (“Hall of Consciousness”) temple. 171
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Shiva is one of the three main Gods (trimurti) of the Hindu pantheon: Brahma
the creator, Vishnu the preserver, and Shiva the destroyer. Shiva (“pure”) may
derive from Rudra, the Vedic god of the wind or storm. Shiva is most
commonly depicted in abstract form as a phallic pillar or lingam, often resting
within a vaginal base or yoni. Sexual energy infuses the universe. Shiva’s
consort Parvati (daughter of the mountains) is a version of Shakti, the
primordial feminine. Parvati and has many manifestations from the voluptuous
Uma to the demonic Kali. Sometimes Shiva and Parvati are joined together in
one body as Ardhanarishvara (the lord who is half woman), usually male on
his right and female on her left.
The Nataraja statues derive from the legendary confrontation in the pine forest
of Taragam between Shiva and the heretical sages. 172 The exact nature of their
heresy is not clear. They may have refused to believe in the gods or considered
themselves as gods.173 This is intriguing since the Upanishads identify the self
with God. However, perhaps they did not dissolve themselves in God’s
purpose, but rather usurped the powers of God improperly.
The sages conjured various forces to attack the god. Shiva first subdued a
fierce tiger and wrapped its skin around his loins. He then tied a monstrous
serpent as a sash around his waist. Finally the sages sent the malignant dwarf
of ignorance (Muyalaka or Apasmara) to attack the God. Shiva overcame him
and performed upon his broken back the dance of bliss (ananda tandavam)
depicted in the Nataraja statues (Figure III.9).
Shiva dances within a flaming aureole that represents both the universe and the
mind of man. The universe moves into and out of existence, into and out of
consciousness. Shiva’s posterior right hand holds a small drum (damaru) that
beats the rhythm of creation and his posterior left hand cradles the fire (agni)
of destruction. The anterior right hand is raised in the abhaya (Be not afraid)
gesture, and a cobra is coiled around his right forearm. The anterior left hand
points down to his raised left foot in the gaja (elephant) gesture: the drooping
hand mimics the elephant’s trunk and raised fingers suggest his tusks. This
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Figure III.9 Shiva Nataraja. Bronze, Chola Dynasty, Tamil Nadu, India, c 1100
CE. © The Trustees of the British Museum. All rights reserved.

alludes to Shiva’s son Ganesha, the elephant-headed god, who provides the
means to overcome all obstacles. The raised left foot represents the release
from suffering, and the stable right foot represents the defeat of evil.
The lower locks of Shiva’s hair fly out in the frenzy of the dance. Through
these braids flow the sacred waters. On Shiva’s right, the Goddess Ganga,
whose incarnation is the River Ganges, rests in the flowers that float upon the
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waters. Shiva’s right earring is serpentine (male) and his left earring circular
(female).
The dance embodies Shiva’s five activities. srishti (creation, evolution) in the
drum, sthiti (preservation, support) in the gestures, samhara (destruction) in
the flame, tirobhava (mystery, veiling) in the right foot, and anugraha
(revelation, salvation) in the raised left foot. The dance was described by
Ananda Coomaraswamy in a book of essays introducing Hindu art and thought
to the West:
In the night of Brahma, Nature is inert, and cannot dance till Siva wills it:
He rises from His rapture, and dancing sends through inert matter pulsing
waves of awakening sound, and lo! matter also dances appearing as a
glory round about Him. Dancing, He sustains its manifold phenomena. In
the fulness of time, still dancing, he destroys all forms and names by fire
and gives new rest. This is poetry; but none the less, science! 174

(v) World without God
Some people are not convinced by the dance of Shiva and remain skeptical of
both priestly logic and numinous experience. They consider the idea of God as
unnecessary. The universe could contain within itself the laws and principles
whereby it operates. This possibility was occasionally considered by the
Ancients but their ideas have only come down to us as quoted by those who
disagreed with them. Theists did not preserve the books of infidels.
Strato of Lampsacus (335-269 BCE) argued that nature was sufficient to
explain itself. Strato’s ideas were resurrected by Pierre Bayle (1647-1706).
However, since atheists were still being executed as heretics, Bayle was
careful also to present the arguments against Strato. Bayle, a French Huguenot
living in exile in Rotterdam, reviewed the state of knowledge of his age in a
multivolume Historical and Critical Dictionary.175 Bayle himself could argue
for or against anything. The following is his description of atheism:
One may reduce atheism to the general dogma that nature is the cause of
all things, that it exists eternally; and that it always acts to the full extent
of its power, according to immutable laws of which it is unaware. Thus it
174
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follows that nothing is possible outside of nature; that nature causes
everything that can be possible; that human effort cannot change
anything or interrupt nature’s chain of causes and effects; that everything
occurs by fatal and inevitable necessity; that one thing is no more natural
than another, nor less compatible with the perfection of the universe; that,
whatever it is, the world is always as it should be; that nature is a mother
who neither knows nor loves her children; that nature does not favor one
above another, but gives to each the attributes and qualities appropriate to
their time and place; and, finally, that nature provides neither punishment
for immorality nor reward for virtue.176
The issues have not changed. Many still consider atheism incompatible with
either free will or moral order. A recent poll found that 57% of respondents in
the United States agreed with the idea that belief in God was a prerequisite for
morality.177 The proportions were lower in Europe (Britain 22%, Sweden
10%) and higher in the Muslim world (Turkey 84%, Egypt 100%)
The idea that ethical behavior would be impossible without a belief in God is
patently false.178 Human beings are social animals who have evolved with a set
of principles to support cooperation. Atheists, monotheists and polytheists all
have rules for behavior. “Natural law” exists with or without God, with or
without His commandments. Natural law cannot prevent all criminal and
selfish behavior, but then neither can God.
To use our purported need for moral instruction as a justification for the
existence of God is strange: “When we think about it, there appears to be
something unprincipled about asking people to adopt religion because it helps
them to behave well and not because it is true.” 179
Nevertheless, the majority of people still believe in God. A recent poll found
that believers in “any form of God or any type of supreme being” composed
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73% of respondents in the United States, but only 35% in Britain. 180 An earlier
Pew Forum poll found that 95% of respondents in the US general public
believed in “God, a universal spirit or a higher power.” Among US scientists,
the proportion was 51%. 181 Interestingly, this percentage is higher in younger
scientists, either because of the recent growth in fundamentalism or the fact
that reason takes time to develop.
A recent meta-analysis of many studies has shown that there is a small but
significant negative correlation between religious belief and intelligence. 182
The authors suggest that this effect may be related, among other things, to the
idea that more intelligent people are more capable of controlling their lives and
less in need of supernatural comfort and assistance.
Although the majority of the population still believe in God, in recent years
much effort has been devoted to the idea that we have no need for God.183 The
universe can go on its way according to its laws. Humanity can continue to
evolve as a social and moral being. Though progress is slow, we are getting
along more peacefully with each other now than in the past. 184 Most of the
discourse has been reasonable. However, to presume that what cannot be
proved scientifically cannot be true may be over-reaching. As we have seen,
truth comes in many forms.185
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Antony Flew claimed that the proposition that God exists has no meaning
since it cannot be verified.186 Possible falsifications are met with the rebuttal
that we do not understand the ways of God. For example, the fact that
suffering exists in the world could be interpreted as contradicting the idea of a
God. If God were all powerful he could prevent the suffering, and if he were
all good he would do so. However a theist may counter that suffering is good
in the greater scheme of things. No stable definition of what is good or bad is
possible when dealing with the infinite. The question that cannot be answered
by any theist is “What would have to occur or have occurred to constitute a
disproof of God.” If no such possibility can be entertained, then statements
about God have no meaning. Or no meaning in any sense understood by
science.
One problem with the empirical denial of God is the aphorism beloved of
detectives that “absence of evidence is not evidence of absence.” Just because
we have not seen something does not mean that it does not exist. If I can take
the evidence of others for the existence of the Taj Mahal, why can I not
believe those who say that they have experienced God, or accept their reports
of miracles that can only be explained by his existence. The problem is that we
all too easily believe what we should properly treat with more skepticism. As
Hume stated
[T]here is not to be found, in all history, any miracle attested by a
sufficient number of men, of such unquestioned good sense, education,
and learning, as to secure us against all delusion in themselves; of such
undoubted integrity, as to place them beyond all suspicion of any design
to deceive others; of such credit and reputation in the eyes of mankind, as
to have a great deal to lose in case of their being detected in any
falsehood; and at the same time attesting facts, performed in such a
public manner, and in so celebrated a part of the world, as to render the
detection unavoidable.187
Since the price of believing reports of God and his miracles is high, Flew
proposed that we should use a “presumption of atheism …closely analogous to
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the presumption of innocence in the English law.” 188 If there is no more reason
to believe in God than in the unicorn, we should not so believe.
Late in his life, Flew renounced his atheism. He did not come to believe in
God in the Christian sense of a Being whose intervention in the workings of
the world could be solicited through prayer, and whose judgment will decide
whether we are worthy of heaven or deserving of hell. Indeed, Flew continued
not to believe in immortality. 189 However, Flew had been convinced by some
of the recent arguments for a creator God: the evidence that the universe had a
beginning, and the improbability of life being spontaneously generated from
inanimate matter (abiogenesis).190 He had always followed the Socratic dictum
to go “where the evidence leads.” His evaluation of the new evidence led him
toward God. Many of his colleagues thought he had been led astray. 191
In 2007 Flew published a book about his change of mind. 192 The book was cowritten by Roy Varghese, a devout Christian who had befriended Flew in his
old age. Many of the sections supposedly written by Flew appear to have been
ghost-written by Varghese.193 One of the strangest parts of the book is Flew’s
description of how he changed his mind. He introduces this with the story of
how Babe Ruth moved from the Boston Red Sox to the New York Yankees in
1919. The story is totally bizarre coming from a very English philosopher.
And completely off-base. Babe Ruth didn't change his mind: he was traded.
Hume’s comment may be an appropriate evaluation of Varghese:
188
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[W]hen we have to do with a man, who makes a great profession of
religion and devotion; has this any other effect upon several, who pass
for prudent, than to put them on their guard, lest they be cheated and
deceived by him.194

(vi) Religion without God
Buddhism is more concerned with how we should live our lives than with the
existence of God. Its main tenets are designed to direct behavior away from
desire or craving. In his sermon Setting the wheel of the Dhamma in motion
the Buddha outlined the “Four Noble Truths:” that all of life is suffering, that
this suffering comes from craving, that release from suffering can be obtained
by giving up craving, and that this can be done by following the “Noble
Eightfold Path.”195 These principles cannot be reconciled with an omnipotent
God who created the world because suffering would then be attributed to God
rather than to our own behavior, and release from suffering could then be
sought by praying to God rather than by following the Eightfold Path.196
The possibility or impossibility of God is rarely discussed in Buddhist
scriptures. The Tevijja sutta reports the response of Buddha to two young
Brahmins who enquire about which path leads to communion with the god that
created the universe (Brahma).197 The Buddha presents several analogies to
indicate the impossibility of finding any path that leads to such an abstract
concept. A man seeking the most beautiful woman in the world without
knowing whether she be tall or short, dark or pale, will never find her. The gist
of the teaching is not that God does not exist but that the question of his
existence or non-existence is irrelevant. What is important is to follow the
Eightfold Path and attain enlightenment. Then we shall understand everything.
194
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Nevertheless, Buddhism retains the idea of some supreme force underlying the
universe. Attainment of enlightenment can be described as union with this
primordial wisdom, bhavanga, the “ground of becoming.”198 This is very
similar to communion with God.
In practice, Buddhism is not that different from theistic religions. Buddha is
revered as much as any God; mediation deities such as Guan Yin act like the
Virgin Mary; Yama, the God of death, judges the good and the bad; and
religious leaders such as the Dalai Lama have the same power and influence as
popes and patriarchs. Nevertheless, in its purest form Buddhism needs no God.
It teaches us to find our own way to the truth, to learn wisdom and to exercise
compassion.

(vii) Choice of Guru
The search for the sacred can lead to mental suffering. A change in one’s
beliefs, either a conversion to a new religion, or a questioning of an old faith,
often leads to anxiety: the “dark night of the soul.”199 Intensive meditation,
sensory deprivation, fasting and other religious practices may lead to irrational
states of mind that are difficult to distinguish from psychosis.
Clinical or pastoral counseling is often necessary during spiritual crises.
However, the range of spiritual beliefs is so great that it is difficult to say what
is normal. Wesley Brun has proposed a diagnostic category that is
characterized by “an absent or faulty sense of the numinous.” 200 Such people
may experience the world as chaotic and hostile, and may find the mystery of
the world frightening. Although these individuals might benefit from
counseling, it is a little frightening to think of such a category being
considered in the diagnosis of psychiatric disorders. Will pharmaceutical
companies develop a drug to provide us with a proper sense of the numinous?
The spiritual search can be facilitated and spiritual crises averted with the help
of a wise teacher. In the religions of the East such a teacher is called a guru.
198
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The word means “weighty” in Sanskrit with the sense of venerability. It comes
from the same Indo-European root as the Latin gravis. The Advaya Taraka
Upanishad suggests a more fanciful etymology: “The syllable gu signifies
darkness. The syllable ru signifies the destroyer of that darkness. By reason of
the ability to destroy darkness, he is called a guru.”201 The problem is how to
find a guru. How do we assess their ability to help us? The Upanishad advises
us that “A truly competent teacher is well versed in the Vedas, a devotee of
Vishnu, free from jealousy, pure, a knower of Yoga.”202
Sometimes the teachings of a guru are difficult to understand. This is
particularly true in Zen Buddhism. Zen eschews logic. Its main teaching tool is
the koan, a paradoxical story or riddle, the meaning of which is inaccessible to
reason but attainable by intuition. Probably the most famous koan is by the
Japanese Zen master Hakuin Ekaku (1686-1768): “You know the sound of two
hands clapping, but what is the sound of one hand clapping?" Though the koan
resists interpretation, meditation can initiate the novice into insight (kensho):
The Sound of One Hand is not a sound you hear with the ear. If at all
times throughout the day you struggle with the Sound of One Hand,
without mixing in any intellectualization and staying aloof of the five
senses, without bringing into play any words of logic or explanation, if
you pursue it to the bitter end be that where it may, then suddenly you
break through to the source of your wandering in this realm of birth and
death, to the very source of Ignorance-rooted existence. This is the
moment when the Phoenix breaks free from its golden net, when the
Crane leaps from its cage. When that happens, the source of our
consciousness is shattered, this world of delusion starts to crumble from
its source, and you see Truth as she is in all her beauty; your actions
supplemented with the wisdom to do, you verify for yourself that now
you have power of one endowed with wisdom that truly allows you to
see through all things.203
However, teachers have been foolish, mad, and sometimes evil. How can we
tell the good guru from the bad, or a meaningful koan from nonsense? The
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Mumonkan (The Gateless Gate) is a collection of Zen koans compiled in the
13th century C.E. by the Chinese Zen master Wumen Huikai, 204 The title uses
three Chinese characters: wu (mu in Japanese) meaning “without,” men
meaning “gate,” and guan meaning “barrier” or “checkpoint.” The character
wu is crucial: enlightenment is not attained by thinking or by not thinking but
without thinking.
The first koan in the Mumonkan concerns mu: “A monk asked Joshu in all
earnestness: “Does a dog have Buddha-nature or not?” Joshu said, “Mu!”
Joshu did not deny that a dog has Buddha nature; he denied the validity of the
question. Truth is beyond yes or no. Robert Pirsig likened the koan to asking
whether a computer circuit represents one or zero. When the power is on the
circuit can represent either; when the power is off the circuit is in mu state.205
The Mumonkan also contains a story about Nansen and his disciple, Joshu:
Once the monks of the eastern and western Zen halls in Master Nansen’s
temple were quarelling about a cat. Nansen held up the cat and said,
“You monks! If one of you can say a word, I will spare the cat. If you
can’t say anything, I will put it to the sword.” No one could answer, so
Nansen finally slew it. In the evening when Joshu returned, Nansen told
him what had happened. Joshu thereupon took off his sandals, put them
on his head, and walked off. Nansen said, “If you had been there I could
have saved the cat.” 206
The story is not easy. The commentaries provide ideas but not insight. 207
Insight can only be obtained by meditating on the story, not by thinking about
it. Nansen is asking his students to express the meaning he is seeking, to speak
a “turning word” to control the outcome of events. Without enlightenment,
they know not what to say and the cat is killed. Joshu’s putting his sandals on
his head (the opposite of where they should be) seems an example of the
“dharma combat” that occurs when Zen masters test each other. The action
may indicate his complete disagreement with Nansen’s lesson, its utter
irrelevance to enlightenment, or his mourning for the dead cat.
204
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Figure III.10 Nansen and the Cat. Ink drawing by Sengai Gibon. 19 century,
Japan.

We might try to resolve the issues of the koan by going beyond logic. Perhaps
Nansen’s sword did not actually cut the cat in two but only into one. Perhaps
the cat is but a fiction, invented to illustrate how we are unable to comprehend
true reality. The 19th-century monk Sengai humorously portrays the incident
with the mad master and the cringing novices (Figure III.10). 208
However, I am as unable to grasp the meaning as one of Nansen’s novices.
Perhaps after much meditation and training I might understand. But why?
After many years of sitting, would I wish to be like Nansen? How can I know
that he was truly aware of things that I know not? How can I see that he has
been truly released from the cycle of desire?
The 9th-century Zen master Linji Yixuan (known as Rinzai in Japan) taught his
pupils to find their own enlightenment. Teachers can be more hindrance than
help. One should become detached from doctrine as well as from desire:
Followers of the Way, if you want insight into dharma as it is, just don’t
be taken in by the deluded views of others. Whatever you encounter,
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either within or without, slay it at once. On meeting a buddha slay the
buddha, on meeting a patriarch slay the patriarch, on meeting an arhat
slay the arhat, on meeting your parents slay your parents, on meeting
your kinsman slay your kinsman, and you attain emancipation. By not
cleaving to things, you freely pass through.209

(viii) Epimenides’ Legacy
Whether to believe in God or not depends on how God is conceived. If God is
not separate from nature, the logical problems of the supernatural disappear. In
Western thought, such thinking goes back to Epimenides, a poet and sage who
lived in Crete in the 6th century BCE. He wrote that Zeus was immortal and
that the Cretans who argued otherwise were always liars:
The Cretans have fashioned a tomb for thee, O Holy and High!
Liars, evil beasts, idle bellies!
For thou diest not – for ever thou livest and standest;
For in thee we live and move and have our being. 210
Epimenides’ calling Cretans liars (when he himself was a Cretan) is often
considered an example of the liar’s paradox.211 This is usually illustrated by
the simple proposition, “This statement is false”212 If the statement is false
then what it states is true and the statement denies itself; if the statement is true
then what if states is false and once again it denies itself.
The problem of the lying Cretan has long intrigued philosophers. Bertrand
Russell considered the paradox but was unable to find any resolution. 213 One
of the cornerstones of Kurt Gödel’s Incompleteness Theorem was whether one
could prove the claim “This statement is unprovable.” Any formal system of
arithmetic or logic will always contain some statements that cannot be proven
209
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even though the truth of the statement is apparent. Such formal systems cannot
therefore prove whether or not they are consistent. 214
Epimenides’s poem, however, was not primarily concerned with the paradox
of the lying Cretans. Rather it railed against the blasphemy of the lie.
It was not the Cretan but his lie that enraged Epimenides. And it is not
difficult to unearth the falsity: it is the statement that Zeus was buried in
Crete. That Zeus should have been born in Crete was not thought to be an
impiety, but that he should have been dead and buried, that was
blasphemy.215
The Apostle Paul quoted Epimenides at the end of his sermon on the Hill of
Mars in Athens
God that made the world and all things therein, seeing that he is Lord of
heaven and earth, dwelleth not in temples made with hands;
Neither is worshipped with men's hands, as though he needed any thing,
seeing he giveth to all life, and breath, and all things;
And hath made of one blood all nations of men for to dwell on all the
face of the earth, and hath determined the times before appointed,
and the bounds of their habitation;
That they should seek the Lord, if haply they might feel after him, and
find him, though he be not far from every one of us:
For in him we live, and move, and have our being; as certain also of
your own poets have said.216
This sermon is the foundation text for panentheism.217 The term
“panentheism” was one of many neologisms coined in by the 19 th century
German philosopher Karl Fricke. It is the concept that all of nature is in God
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but God is more than nature.218 Niels Gregersen uses a set of simple
formulations to illustrate the idea.219 Theism generally separates God from the
world: G|W. Pantheism identifies God with the world: G=W. Panentheism
makes the world part of a greater God: G>W.
Several modern philosophers have promoted panentheism, particularly in its
process form, wherein God is the universe becoming itself. 220 This occurs
through an outpouring of God’s love and goodness into the world. Since the
process is intelligible rather than mysterious, science becomes the study of
God in all his manifestations. Process theology also provides a way of
reconciling the existence of God with the presence of suffering in the world.
God and the universe are in the process of becoming. Evil and suffering are
present to the extent that this process is as yet incomplete.
Panentheism fits well with the writings of Hinduism. In the Bhagavad Gita,
Krishna equates his divine self with the atman (soul) that pervades the
universe, being part of every individual self that exists therein:
He who sees Me everywhere,
And sees all things in Me
I am not lost to him,
And he is not lost to Me.221
Panentheist theology is compatible with many tenets of Christian belief. Christ
as the incarnation of God is a powerful metaphor of God infusing the world
with love. The God of process panentheism is equivalent to the logos of the
prologue to the Gospel of John. Christ was sent to the world to make
intelligible the idea of God.
218
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However, the resurrection of Christ clashes with the laws of nature. Such an
event could not be the work of a panentheist God. Since most Christian
theologians have difficulty considering the resurrection as metaphor,
panentheism is not accepted by mainline Christian churches.

4. Sacred Teachings
(i) Understanding Revelation
Religions generally refer to a set of sacred scriptures to determine both the
nature of God and the rules for human behavior. Such scriptures are
considered as inspired by God and therefore “true.” But how can anyone be
sure? The Christian Bible often lacks logic, tells stories that cannot be true,
contradicts itself, and prophesies events that do not occur.
Jesus was born of a virgin222 However, in order to fulfill the prophecies and
become the Messiah, he should have been descended from David. The gospels
of Matthew and Luke therefore present genealogies to show that Joseph was
descended from David. Yet if Mary had truly conceived as a virgin, Joseph
(and his forefather David) had nothing to do with Jesus. 223
Jesus was supposedly born in Bethlehem because his parents traveled there to
fulfill the requirements of a Roman census: “In those days a decree went out
from Caesar Augustus, that all the world should be registered.”224 However,
none of the secular histories of that time describe a census, which would have
been truly momentous if it had involved the whole Roman Empire. Even if
there were a census, no one would have required everyone to travel to his
home town to be registered. This would have caused chaos. 225
Depending on the gospel, the crucifixion either occurred on the first day of
Passover (Mark) or on the day of preparation for the Passover when it was
222
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customary to sacrifice a lamb (John). Mark’s version fits with his linking of
the Last Supper to the Passover meal. John’s version fits with his concept of
Jesus as the Lamb of God. Each of the two dates makes metaphorical sense
but, for any historical interpretation, the accounts are contradictory. 226
Jesus predicted that the world as we know it would soon end, and that this
would occur within the lifetime of those that listened to him:
But in those days, after that tribulation, the sun shall be darkened, and
the moon shall not give her light,
And the stars of heaven shall fall, and the powers that are in heaven
shall be shaken.
And then shall they see the Son of man coming in the clouds with great
power and glory …
Verily I say unto you, that this generation shall not pass, till all these
things be done.227
Though fervently awaited, this end of time has not yet arrived.
Trying to determine the truth of what is written in the gospels is difficult.
Frank Kermode states that believers “claim the right to affirm the factual truth
of scripture without having to decide whether its meaning lay in its having
happened or merely in its having been written.” 228 He describes Baruch
Spinoza’s idea about the interpretation of scripture: to consider the meaning of
what is written rather than the truth of what it is written about. Kermode goes
on to consider how the key to interpretation is a sudden “divination” of
meaning. This phenomenon may be like comprehension for the reader,
revelation for the believer, discovery for the scientist, or inspiration for the
artist
The only two things that we know about Jesus with reasonable certainty are
that he spoke in parables and was crucified. Parables are the touchstone for
any understanding of Christian scripture. 229
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Jesus’ first parable was the Parable of the Sower. 230 The sower scatters seeds
over the ground. Seeds that fall on the wayside are eaten by birds; seeds that
fall on stony ground are unable to develop deep roots and wither away; seeds
that fall among the thorns are choked and cannot mature; seeds that fall on
good ground bears fruit thirty to one hundred times what was sown. The
disciples were baffled, and asked Jesus to explain his parable. His first words
were disconcerting
Unto you it is given to know the mystery of the kingdom of God: but
unto them that are without, all these things are done in parables:
That seeing they may see, and not perceive; and hearing they may hear,
and not understand; lest at any time they should be converted, and
their sins should be forgiven them. 231
This seems to state that the parable is meant to obscure the truth. The second
verse of the explanation is a quotation from Isaiah, who was deploring the
inability of the Jews to listen to his prophecy. The reason for the quotation
remains obscure. Why is the mystery of the kingdom given to the disciples and
hidden from the others? Perhaps Jesus was being ironic.
After these preliminary cautions, Jesus then explained the parable. The seed is
the word of God, the birds are the agents of Satan, the seeds that fell on stony
ground are those that are unable persist through affliction, the thorns are the
cares of the world. The explanation does not really work. Are we being
exhorted to be good soil? If there is no way to change from bad ground to
good, is everything predetermined, thereby leaving us ultimately unable to
choose salvation?
What is the harvest? Most commentators suggest that this refers to the Last
Judgment. This eschatological interpretation is supported in Matthew where
the Parable of the Tares immediately follows the Parable of the Sower: at
harvest, the wheat is gathered into the barn whereas the tares are separated
from the wheat and burned.232 However, the harvest in the Parable of the
Sower does not easily fit with the Last Judgment. The seed is harvested not the
soil. And the seed is the logos or word. This may represent the Torah, the
gospel of the Kingdom of God, or the God’s purpose for the world. Perhaps
parables of Jesus. Grand Rapids, MI: Wm. B. Eerdmans; Young, B (2009). The
parables: Jewish tradition and Christian interpretation. Peabody, MA: Hendrickson
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Jesus was saying that God’s purpose will succeed despite setbacks. The
teachings will be heard. Good will prevail. The Kingdom of God will come.
Donald Juel proposed that Jesus’ statements about how his parables cannot be
understood must be considered relative to the complete story of the gospel. 233
At the time Jesus began to teach about the kingdom of God, no one could
possibly understand what he was saying. The meaning would only become
apparent after the crucifixion. Then the curtain of the temple would be torn,
and we would be able to understand the mystery.
Kermode suggests that religious teaching is always mysterious. The truth is
only available to the initiates: those who have by the grace of God divined the
meaning. Kermode considers how this idea is expressed in Franz Kafka’s
parable from the penultimate chapter of The Trial. A man seeks admittance to
the Law but is prevented by a doorkeeper. The man asks the doorkeeper about
the Law, but learns nothing other than that it is inaccessible. He attempts
without success to bribe the doorkeeper to let him enter. The man waits. Many
years pass.
Finally his eyes grow dim, and he does not know whether the world is
really darkening around him or whether his eyes are only deceiving him.
But in the darkness he can now perceive a radiance that streams
inextinguishably from the door of the Law. Now his life is drawing to a
close. Before he dies, all that he has experienced during the whole time
of his sojourn condenses in his mind in one question, which he has never
yet put to the doorkeeper. He beckons the doorkeeper, since he can no
longer raise his stiffening body. The doorkeeper has to bend far down to
hear him, for the difference in size between them has increased very
much to the man’s disadvantage. ‘What do you want to know now?’ asks
the doorkeeper, ‘you are insatiable.’ ‘Everyone strives to attain the Law,’
answers the man, ‘How does it come about, then, that in all these years
no one has come seeking admittance but me?’ The doorkeeper perceives
that the man is nearing his end and that his hearing is failing, so he
bellows in this ear: ‘No one but you could gain admittance through this
door, since this door was intended only for you. Now I am going to shut
it.’234
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Kermode relates the man’s search for the law to the general human need to
find the meaning of what we experience. Confronted by the world, we strive to
understand it in much the same way as the believer tries to glimpse the
meaning hidden in the scriptures:
For the world is our beloved codex. We may not see it as Dante did, in
perfect order, gathered by love into one volume; but we do, living as
reading, like to think of it as a place where we can travel back and forth
at will, divining congruences, conjunctions, opposites; extracting secrets
from its secrecy, making understood relations, an appropriate algebra.
This is the way we satisfy ourselves with explanations of the
unfollowable world – as if it were a structured narrative, of which more
might always be said by trained readers of it, by insiders. World and
book, it may be, are hopelessly plural, endlessly disappointing; we stand
alone before them, aware of their arbitrariness and impenetrability,
knowing that they may be narratives only because of our impudent
intervention, and susceptible of interpretation only by our hermetic tricks.
Hot for secrets, our only conversation may be with guardians who know
less and see less than we can; and our sole hope and pleasure is in the
perception of a momentary radiance, before the door of disappointment is
finally shut on us.235

(ii) Doctrine and Theory
How religion changes doctrine differs from how science changes theory.
Scientific theory is revised when reliable new findings contradict the
predictions of the present theory. A different theory must then be constructed
to handle both the new findings and the old. Newton’s physics gives way to
Einstein’s relativity.
Religion is based on a set of doctrines or teachings. The Roman Catholic
Church has documented how its doctrines were proposed and accepted.236 A
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doctrine that stipulates what a true believer must believe is generally
considered “dogma,” although the two words are not as distinct now as they
once were.237 Dogma is equivalent to the revealed truth of the scriptures and
cannot be changed. Not to believe in dogma results in excommunication or
anathema. The latter term derives from an earlier usage whereby offerings
were “put upon” an idol’s altar. For the monotheist, such idolatrous behavior is
accursed.
The doctrines of the Catholic Church have been formulated and revised by
popes and councils of bishops. The doctrine of the Trinity, whereby God the
Father, Son and Holy Ghost form a three-person single God, was formulated at
the Council of Nicaea in 325 CE. The Fourth Lateran Council in 1215
propounded the doctrine of the Transubstantiation of the Eucharist, according
to which the bread and wine of the Holy Communion actually become the
body and blood of Christ. The doctrine of the Immaculate Conception,
whereby Mary the mother of Jesus was conceived without sin, was defined by
Pope Alexander VII in 1661 and re-affirmed by Pope Pius IX in 1854. The
dogma of Papal Infallibility, whereby the pope can pronounce doctrine when
speaking ex cathedra, derives from the First Vatican Council in 1870.
Sometimes a new doctrine is proposed to clarify confusing beliefs such as the
relationship of Jesus to God. However, politics and economics have always
played their part. The doctrine of clerical celibacy in the Catholic Church was
initially instituted by the Second Lateran Council in 1123. In the Middle Ages
mandatory clerical celibacy prevented priests from bequeathing the wealth of
the church to their offspring, and increased the church’s control over its clergy
since a priest had family responsibilities.238
New doctrines are not justified in any way other than that the truth has been
further revealed by God to his Church. The doctrine of Apostolic Succession
(whereby religious authority was conferred by Christ upon the apostles, and by
them upon the bishops) was recognized by the Catholic Church of Rome
within the first few centuries after Peter became the first pope. This teaching
allows the pope and his bishops to interpret God’s will to man: a doctrine to
justify all doctrines.
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John Polkinghorne has proposed that the evolution of religious doctrine is
similar to the development of scientific theory. 239 Modern quantum theory
developed through several stages. First, the electromagnetic wave theory of
light was challenged by results suggesting that light might be composed of
photons. A period of confusion followed wherein possible new theories were
considered. Finally, science accepted modern quantum theory, which proposed
that subatomic particles could have complementary aspects depending on how
they were measured. This explained the new phenomena and subsumed the
earlier theories as limited cases of the more general theory. Polkinghorne
suggested that the doctrine of the Trinity developed in a similar way. The early
idea of Christ as the son of God does not explain why God would allow his
son to be crucified or whether the human son was as divine as the father. In the
first few centuries after Christ’s death, many different explanations were
proposed until the church finally decided on the Nicene Creed, which
proposed that God is tripartite: Father, Son and Holy Ghost.
Nevertheless, the differences between doctrine and theory are striking. Most
importantly, doctrine increases in complexity during development. Occam’s
razor has no effect on doctrine. Furthermore, new doctrines raise more
questions than they solve. How does a three-part God operate? Why does
atonement require the death of the son? What is the process of incarnation?
Another difference is that doctrine is decided without recourse to reality. A
meeting of church elders decides that one particular doctrine is the truth and
any other interpretation heresy. A fourth difference is that new scientific
theories generally unify our understanding whereas new religious doctrines
often lead to sectarian division. Finally, opposing a scientific theory is
generally less dangerous than advocating heresy.
However, science has sometimes shown a flair for doctrine. Some of the
promulgations of psychiatry’s Diagnostic and Statistical Manual have the
same arbitrariness and lack of explanatory power as dogma. 240 Dan
Schechtman’s initial report of quasicrystals, crystalline structures that do not
use a regularly repeating geometric arrangements, was greeted with ridicule.
Linus Pauling claimed that “There is no such thing as quasicrystals, only
quasi-scientists.” However, further research supported the initial findings and
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Schechtman was awarded the Nobel prize in Chemistry in 2011. 241 Scientific
heresy can become accepted theory if the evidence supports it.

(iii) Son of Man
The essential Christian doctrine is that Jesus is the son of God. Jesus often
referred to himself as the “Son of Man.” 242 The meaning of this term has
caused much controversy. In Hebrew, this would be ben-‘adam, a term of
humility used to refer to a lowly human being: “What is man, that thou art
mindful of him? and the son of man, that thou visitest him?” 243
In the New Testament, Jesus sometimes uses the term in this way to describe
himself as a simple man without riches or property: “The foxes have holes,
and the birds of the air have nests; but the Son of man hath not where to lay his
head.”244 However, this may not refer to the homelessness of mankind in
general, but to the loneliness of the incarnate Jesus, whose true home was not
on earth but in heaven.
As the gospels proceed, Jesus began to use the term in relation to God,
referring to himself as the human son of God whose purpose was to save the
world: “For even the Son of man came not to be ministered unto, but to
minister, and to give his life a ransom for many.”245 The Son of man would
also act as judge on judgment day. These ideas become especially evident at
the trial before the Sanhedrin.
Again the high priest asked him, and said unto him, Art thou the Christ,
the Son of the Blessed?
And Jesus said, I am: and ye shall see the Son of man sitting on the right
hand of power, and coming in the clouds of heaven. 246
After the crucifixion, the Son of Man is clearly considered divine. Stephen
before his martyrdom had a vision of the “the Son of man standing on the right
241
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hand of God.”247 This affected Saul deeply, and led to his own vision of God
on the road to Damascus. After recovering, “he preached Christ in the
synagogues, that he is the Son of God.”248
In his letters (written before the gospels), Paul proposed that Jesus was the Son
of God who died to save us from sin and death, so that we might all be sons of
God:
But when the fulness of the time was come, God sent forth his Son,
made of a woman, made under the law,
To redeem them that were under the law, that we might receive the
adoption of sons.
And because ye are sons, God hath sent forth the Spirit of his Son into
your hearts, crying, Abba, Father.
Wherefore thou art no more a servant, but a son; and if a son, then an
heir of God through Christ.249
The teaching now concerned not only the Son of God but also the Holy Spirit,
also known as the Holy Ghost, Spirit of Truth or Paraclete (comforter). At the
end of the Gospel of Matthew. Jesus invoked this Trinity with the “great
commission” to the apostles: “Go ye therefore, and teach all nations, baptizing
them in the name of the Father, and of the Son, and of the Holy Ghost.”250
This concept of the trinity has caused much theological distress, leading to
dissensions, heresies and schisms. One important question was whether the
Son existed with the Father from the very beginning or whether he was created
(begotten) by the Father. In the 3rd century, Arius thought that God the Father
existed before the Son and created the Son out of nothing. 251
The question of the relation between the pre-incarnate Christ and the Father is
then further complicated by the mystery of the incarnation. Was Jesus divine
or human, or both? In 325 CE, the Council of Nicaea proposed that Father and
Son were of the same substance (homoousios), yet separate persons. This idea
of the Trinity, three persons of one substance, was represented in the Middle
Ages by the Scutum Fidei (shield of faith) as represented in Figure III.11. Each
person is God; each differs from the others.
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Figure III.11. Dogma of the Trinity. On the left is shown the concept of the
Trinity as represented in the Scutum Fidei. On the right is a detail of the
mosaics of the palace of Theodoric in the Basilica of Sant' Apollinare Nuovo in
Ravenna. The portraits of the king and his court were replaced with simple
curtains when the Roman Church acted to erase all evidence of the Arian
heresy. However, the hand of a heretic can still be seen on the central column.

This concept was confirmed at the Council of Chalcedon (451 CE), though
several Christian groups in the Eastern churches, such as the diaphysites (two
natures), continued to believe differently. The Coptic Church maintained a
miaphysite (single nature) position that differed from that of Chalcedon,
though exactly how is not really clear. Details of dogma are often difficult to
follow.
According to the council of Nicaea the ideas of Arius were heretical. However,
Arianism had initially been accepted, and had been preached to the Germanic
tribes in Northern Europe.252 These ideas had come to Italy with the barbarian
invasions. Theodoric the Great, King of the Ostrogoths, built the great church
now called the Basilica of Sant' Apollinare Nuovo in Ravenna in 504 CE.253
252
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The mosaics showing the king and his court were later replaced with images of
curtains, as Rome re-exerted the orthodox views of the trinity. However, the
hands of the heretics remain on the columns of the altered mosaics (right side
of Figure III. 11).
To a monotheist the idea of the trinity appears incoherent. The Qur’an states
that “God is one God: Glory be to Him: far exalted is He above having a
son.”254 This verse is inscribed within the Dome of the Rock Mosque on
Temple Mount in Jerusalem.
Chalcedon did not resolve the issues of the Trinity. The Nicene Creed when it
was revised at the First Council of Constantinople in 381 CE professed belief
in “the Holy Spirit, the Lord and Giver of life, who proceedeth from the
Father.” The Latin Churches later added the words “and the Son” (filioque) to
describe the procession of the Spirit from the Father and the Son. 255 To state
that the Spirit proceeded only from the Father alone suggested an Arian
heresy, i.e. that the Father was before the Son.
The Eastern Church felt that this addition to the creed undervalued the
importance of the Holy Spirit and subverted the authority of the Councils that
wrote the original creed. The filioque was one of the primary causes (together
with the idea of the primacy of the pope in Rome) that led to the schism
between the Eastern and Western Churches in 1054.
MacCulloch quoted the words of the fifth century St. Vincent of Lérins that
doctrine should be established as “that which is believed everywhere, always
and by everyone.” He added that the proper application of this formula to
Christian doctrine would “leave a rather skeleton faith.” 256
And Jesus? Might he have been just a son of man? Someone who saw beyond
the law and understood human morality. Someone caught up in the politics of
emperors, who would not allow a king of the Jews, and the passions of priests,
who would not allow a human Messiah. Someone who might have proposed
that only we can judge ourselves.
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(iv) Death of Arius
It is difficult to understand why Arius was so hated, why his thoughts on the
trinity were and are still considered the greatest of the Christian heresies. 257
The ideas of Arius derive from the concept of a transcendent God: a God so
great that He cannot be understood by man and can only be described by what
he is not: without beginning, without equal, etc. This is an example of
apophatic (from apopheme to deny) theology. Arius’ ideas were expressed in a
poetic book called Thalia (“abundance” or “banquet”) that has been partially
reconstructed from the quotations used by his adversaries.
And so God Himself, as he really is, is inexpressible to all.
He alone has no equal, no one similar, and no one of the same glory.
We call him unbegotten, in contrast to him who by nature is begotten.
We praise him as without beginning in contrast to him who has a
beginning.
We worship him as timeless, in contrast to him who in time has come to
exist.
He who is without beginning made the Son a beginning of created
things.
He produced him as a son for himself by begetting him. 258
In 336 CE, Arius stated that his beliefs were not contrary to those of the
Council of Nicaea, and attempted to take communion in Constantinople.
Athanasius of Alexandria claimed that Arius lied, and that God therefore
immediately punished him for his perjury. 259 Arius “urged by the necessities of
nature withdrew, and suddenly, in the language of Scripture, ‘falling headlong
he burst asunder in the midst’ and immediately expired as he lay, and was
deprived both of communion and of his life together.” The followers of Arius
believed that he had been poisoned.
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Why was the heresy of Arius so terrible? In religious terms, it questioned the
divinity of Christ. By making Jesus a creation of a transcendent God, it
allowed the possibility that he was less than divine. Worshipping someone
created by God is the same as worshipping an idol, and thus goes against the
commandment to have no other gods.260
Arianism thus contrasts with Athanasius’ glorious description of Christ as the
incarnation of God: “He was made man that we might be made God.”261 In
political terms, Arianism threatened the unity of the empire. For Constantine,
who had converted to Christianity because it appeared to support him in battle,
this was likely the most important reason. People cooperate more easily if they
believe in the same things.

(v) Confessing Church
Sometimes doctrines can be disbelieved. In the Lutheran church it is possible
for a congregation to maintain views that differ from those generally held
within the church. The pastor declares that their church is in a state of
confession (in statu confessionis). The basis for such a declaration is a
different interpretation of the Bible from that generally accepted by the church.
Nowadays, confessing churches within the Lutheran denomination disagree on
such matters as the ordination of female pastors or the sinfulness of
homosexuality.
The term “confession” in this sense is quite different from that used in the
context of admitting one’s sins and receiving absolution for them. Rather it
means a united assertion of belief. The Augsburg Confession of 1530 lists the
main tenets of the Lutheran church. 262
The most famous confessing church (Bekenntnis Kirche) was led by Martin
Niemöller, Dietrich Bonhoeffer and Karl Barth in Germany. This church was
set up in the 1934 Barmen Delaration as a response to the Nazi government’s
proposals to unify the German Protestant churches and to have them follow
government policies.263 Most particularly, the government required that no
person of Jewish descent could be a member of the new unified church. This
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policy was directly contrary to the belief that salvation is available to anyone
who is baptized in Christ. The Barmen declaration formally stated that the
Church should not be subject to the state when state policies contradicted
Church beliefs.
The Barmen Declaration proposed that revealed truth must takes precedence
over “natural theology.”264 The revealed truth (provided by the scriptures)
states that church membership depends only on faith in God as shown by
baptism. Natural theology allows reason to determine what is true. In Nazi
ideology, reason supported the idea that human races were different, and that
purity of race (particularly of the hypothetical Aryan master race) should be
promoted.
Bonhoeffer opposed any imposition of an Aryan criterion on church
membership, though he agreed that the Church should not generally interfere
with the State. He found the Nazi proposal of a Jewish Christian Church
separate from the Gentile Christian Church unnecessary if Christians of Jewish
and Gentile background wished to worship together. Disconcertingly,
however, Bonhoeffer continued to blame the Jewish race for the crucifixion, in
keeping with the views of Luther: “The Church of Christ has never lost sight
of the thought that the ‘chosen people,’ who nailed the redeemer of the world
to the cross, must bear the curse for its action through a long history of
suffering.”265 Antisemitism in the Germany of those days was as deeply
engrained in the mind of man as original sin.
The Confessing Church was one of the most important German groups to defy
the Nazis. Though their rebellion was mainly directed against the status of
Jewish converts to Christianity and not specifically against the antisemitic
policies of the Nazi government, the Confessing Church’s actions were more
general than their declaration. Members of the Confessing Church tried to save
Jews who had not converted, and actively sought to stop Hitler.
Following your conscience when most of the people around you think that you
are wrong is difficult. Who are you to say that you are right? The concept of
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God allows us to understand what is good, to formulate responsible action, and
to be comforted in our decision:
The man who acts in the freedom of his own most personal responsibility
is precisely the man who sees his action finally committed to the
guidance of God. The free deed knows itself in the end as the deed of
God; the decision knows itself as guidance; the free venture knows itself
as divine necessity. It is in the free abandonment of knowledge of his
own good that a man performs the good of God. It is only form this last
point of view that one can speak of good in historical action. 266

6. Who?
We cannot understand who we are unless we understand how we believe.
Belief determines what we know and who we trust. These in turn determine
how we act. Belief provides us with reasons for what we do. Belief operates in
two main ways:
The brain is a belief engine. From sensory data flowing in through the
senses the brain naturally begins to look for and find patterns, and then
infuses those patterns with meaning. The first process I call patternicity:
the tendency to find meaningful patterns in both meaningful and
meaningless data. The second process I call agenticity: the tendency to
infuse patterns with meaning, intention and agency. We can’t help it. Our
brains evolved to connect the dots of our world into meaningful patterns
that explain why things happen. These meaningful patterns become
beliefs, and these beliefs shape our understanding of reality. 267
Patternicity gives us the science of world. The patterns that it derives,
however, must be tested and checked. Without testing, patterns can run wild.
The mind must not succumb to paranoid delusions, conspiracy theories, or
apocalyptic prophecies. Agenticity allows us to interact deeply with others by
giving us a sense of their intentions and their needs. However, we must not
overdo our ability to find other minds. The physical universe may not have
intentions or needs.
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The construction of beliefs stands us in good stead if the foundations are stable
and tested. Beliefs wreak havoc if they become too free and allow us to act on
the basis of fancy (or “make believe”).
God has been discussed God at length in this chapter. How we conceive of
God determines who we are. Even if we personally believe that God does not
exist, we need to consider why so many of us still believe in a transcendent
being. In a way God is a metaphor of all that we aspire to, an embodiment of
our wish to know, to control and to love.
Friedrich Nietzsche’s The Gay Science begins with a series of poems. One of
these expresses some uneasiness about our ideas of God:
Believers say that God loves us
Because He brought us into being.
Skeptics reply that Man created God.
If so, should Man not love what he created?
And not deny what is his own invention?
This logic limps with cloven hoof.268
Later in the book, Nietzsche describes a madman who was looking for God.
Unbelievers laughed and asked him if God had somehow become lost. The
madman exclaimed
God is dead! God remains dead! And we have killed him! How can we
console ourselves, the murderers of all murderers! The holiest and
mightiest thing the world has ever possessed has bled to death under our
knives: who will wipe this blood from us? 269
This was the madman; it was not Nietzsche. Nietzsche understood our need for
god. Religion acts as a prelude to science, by giving us the idea that there are
powers we might aspire to:
Did Prometheus first have to imagine having stolen light and pay for it
before he could finally discover that he had created light by desiring light
and that not only man but also god was the work of his own hands and
clay in his hands?270
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This is intoxicating, and we must be cautious. Human creations are not perfect.
Mark Johnston points out that our ideas of God are necessarily inadequate. 271
Who are we to understand the incomprehensible? Our representations of God
are like the idols that we are expressly forbidden to worship:
Thou shalt have no other gods before me.
Thou shalt not make unto thee any graven image, or any likeness of any
thing that is in heaven above, or that is in the earth beneath, or that is
in the water under the earth.
Thou shalt not bow down thyself to them, nor serve them.272
This injunction is the first (or the first and second, depending upon the
interpretation) of the Ten Commandments. However, the God of Moses (at
least as he is represented in scripture) may not be the true God – the Highest
One. A perfect God would not punish children for the sins of their fathers. A
perfect God would not urge his people to genocide. The conquest of Canaan
by the Israelites under the leadership of Joshua involved slaying all the
original inhabitants. Joshua “left none remaining, but utterly destroyed all that
breathed, as the Lord God of Israel commanded.”273
We invent God for our benefit. We need someone to take care of us, to deliver
us from evil and to take us to heaven when we die. However, such a God is not
the Highest One. Why should our needs be catered to and not those of others?
Johnston has proposed that we should consider God as the Highest One that
reason can conceive.274 Such a God is not a supernatural being that interferes
in the workings of the world. Rather, God is the world itself. Not the static
world of now but a world that is forever becoming. Not pantheism but
“panentheism.” God must be conceived of not as a substance but as an
activity. The Highest One is “the outpouring of Existence Itself by way of the
exemplification in ordinary existents for the sake of the self-disclosure of
Existence Itself.” This is a God of Love since love is the process of being.
Furthermore, God discloses itself according to the laws of nature. Religion is
not antagonistic to science. The Highest One is like the concept of Logos,
which can be conceived of as “the principle of intelligibility of all that
happens, a kind of preeminent rational intelligibility whose ends are served by
the operation of the laws of nature.”
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The first emperor of China. Qin Shi Huang (259-210 BCE) is famous for
building the Great Wall and for burning all the books in his realm. 275 The wall
was built to protect his empire from the future; the books were burnt to protect
it from the past. Since the discovery of his tomb and the thousands of
terracotta warriors in 1974, the legend of the first emperor’s quest for
immortality has become even more powerful. 276 The statues meant to protect
him in the afterlife are realistic but lack individuality. They were created from
the earth but life was not breathed into them. The emperor’s immortality was
as hollow as his army.
Within Franz Kafka’s story about the Great Wall is the parable of An Imperial
Message.277 The dying emperor entrusts a courier with a special message for
you. However, it takes the messenger so long to get through the crowded
palace, and the streets of the capital city, so far from where you live, that it is
obvious that he will never be able to deliver the message to you.
“Nevertheless, you sit by your window and dream it to yourself as evening
falls.” The parable has many levels of meaning. One relates to the inability of
finite man to comprehend the divine. Another has to do an author’s difficulty
in communicating with the reader. The intentions of God and the ideas of the
author may not always be directly expressed. Yet they can be intuited. Or
divined.
This chapter began with human consciousness. Through the processes of
belief, we learn to understand the world we live in. The self provides a point of
view and line of continuity upon which a store of knowledge can be built.
Consciousness thus becomes as aware of itself as of the world it lives in, and
as aware of others as of itself. Now we turn to the outgoing rather than
incoming aspects of consciousness: how we live in the world, how we decide
on the right way to act, and how we relate to others. Initially we must decide
whether we actually control our actions, or whether we are simply conduits for
transcendent forces, be they called God or Nature.
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CHAPTER IV: WHY SHOULD WE BE GOOD?
1. Freedom
(i) Determined Choices
Probably no topic has engaged the efforts of philosophers as much as the
freedom of the will. On the one hand is determinism. Everything that happens
in the present has a cause in the past. Given the past, the present cannot have
been otherwise and the future is fixed. The idea that we can freely choose to
act in one way and not in another can only be an illusion. On the other hand is
morality. Human beings feel responsible for their acts. We are able to choose
the right action rather than the wrong, and consider ourselves reprehensible if
we choose incorrectly. This would not make sense if we had no option.
Without free will, no one could be held responsible for anything.
How can morality operate in a deterministic universe? We can take an
optimistic or pessimistic approach:
Some optimists about determinism point to the efficacy of the practices
of punishment, and of moral condemnation and approval, in regulating
behaviour in socially desirable ways. In the fact of their efficacy, they
suggest, is an adequate basis for these practices; and this fact certainly
does not show determinism to be false. To this the pessimists reply, all in
a rush, that just punishment and moral condemnation imply moral guilt
and guilt implies moral responsibility and moral responsibility implies
freedom and freedom implies the falsity of determinism. And to this the
optimists are wont to reply in turn that it is true that these practices
require freedom in a sense, and the existence of freedom in this sense is
one of the facts as we know them. But what ‘freedom’ means here is
nothing but the absence of certain conditions the presence of which
would make moral condemnation or punishment inappropriate. They
have in mind conditions like compulsion by another, or innate incapacity,
or insanity, or other less extreme forms of psychological disorder, or the
existence of circumstances in which the making of any other choice
would be morally inadmissible or would be too much to expect of any
man.1
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The optimist claims there must be instances of “contra-causal freedom,”
whereby we are able to act independently of the course entailed by past events.
The pessimist is left with the idea that our ideas of moral responsibility are
meaningless. We should feel no resentment or indignation about unjust
behavior, nor should we enforce any kind of justice, be it retributive or
rehabilitative. Current thinking has labeled the optimist as a “compatibilist”
(free will and determinism can in some way co-exist) and the pessimist as an
“incompatibilist” (free will cannot exist if the world is determinist). Logic
favors incompatibilism: if the future follows willy-nilly from the past, the
present has no place for freedom.
If determinism is true, then our acts are the consequences of the laws of
nature and events in the remote past. But it is not up to us what went on
before we were born, and neither is it up to us what the laws of nature
are. Therefore the consequences of these things (including our present
acts) are not up to us.2
Yet we adamantly claim that we are free. Surveys find that 70 to 95% of
respondents insist that they have free will even when they accept the idea that
an individual’s actions are completely determined by the past. 3 We are
compatibilists to the core.
Free will is exercised when someone chooses to do one thing when he or she
could have done otherwise. “Could” in this definition means “was able to” in
the sense of both ability and opportunity; it does not mean “might” in the sense
of random possibility.4
Philosophers sometimes talk of types of free will. We can have illusionary free
will where our actions are completely determined even though we think them
free, libertarian free will where freedom of choice exists and determinism is
false, and compatibilist free will where the freedom to act occurs in some
unknown way in a world that is otherwise completely determined. However, it
is much less confusing to consider free will without any qualification: either
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we are sometimes free to choose or we are not.5 In particular, the term
“libertarian” has different meanings when used in political or philosophical
contexts (either society be damned or science be damned).
A powerful argument for the existence of free will is the fact that we
“deliberate” over our choices. 6 We consider what might happen if we do one
thing or the other, and weigh the costs and the benefits of these actions. This
can requires much time and effort, and often involves asking others what they
think should be done. Such deliberation would be irrelevant if we had no
choice. To engage in such behavior would be foolish. Though much of human
behavior might indeed be foolish, it is difficult to concede that all deliberation
is unjustified.
Evolution fosters abilities that facilitate self-propagation. What could be the
biological advantage of our conscious deliberations, if they merely waste our
time and energy? Are they some strange evolutionary adaptation like the
peacock’s fine feathers or the booby’s blue feet? Does conscious choice just
serve to show that we are so well endowed for survival that we can waste our
time thinking about what to do? It makes more sense to consider that
consciousness and free will have evolved because they facilitate survival.
Free will means that we can choose wrongly, and therefore be held to account
for our choices. This concept of “moral responsibility” underlies all social
interactions. The foundation of human society is that each of us presumes each
other free. Justice only makes sense if we have moral responsibility. There can
be no right or wrong unless we can choose between them.
Three basic points need to be considered when navigating through the
concepts of free will and determinism. First, we are not completely certain of
determinism. What we induce from experience does not have the same
necessity as what we deduce from logical premises. Causal connections are
inferred from what we perceive and from what others have perceived and
taught us. Our intuitive sense of cause and effect is roughly equivalent in
strength to our sense of right and wrong. Although both are essential to human
thought, neither is certain.
Second, we cannot escape our dilemma by simply rejecting determinism. The
idea of free will entails that our actions follow from our choices. If my free
decision does not itself determine my action, then free will has no meaning. I
5

van Inwagen, P. (2008) How to think about the problem of free will. Journal of
Ethics, 12, 327-341.
6

van Inwagen, P. (1983). An Essay on Free Will. (pp. 153-161).

278

Why?

cannot be responsible unless I can control what happens. 7 If all is random,
nothing is wrong.
Third, these issues cannot be divorced from some concept of the thinking self.
Mind is the monkey-wrench in the machine. Mind can select from among
possible actions, and these actions can then be considered right or wrong. In
the words of Austin Farrar, we must find out how “mechanism” can be
“overruled by mentality.”8

(ii) Otherwise
The defining characteristic of free will is that a subject chooses to act in a
particular way when he or she could have acted otherwise. Moral
responsibility for the consequences of the act is only assumed if the act was
freely chosen. Human justice typically exculpates those who have acted
wrongly in two situations. First, they were unaware of another course of action
or unable to understand the consequences of the chosen course because of
mental incapacity or insanity. Second, the consequences of acting otherwise
were understandably too great a price to pay. We can thus be justified in
harming someone who would otherwise have harmed ourselves
Harry Frankfurt, however, has proposed some thought experiments that might
make us cautious about accepting the excuse that a person could not have done
otherwise.9 One of these has an interesting neural flavor. The demonic
character Black wants everyman Jones to perform a criminal act. If Jones
performs the action of his own free will, Black does not need to do anything.
However, if Jones decides otherwise, Black is able to
manipulate the minute processes of Jones's brain and nervous system …
so that causal forces running in and out of his synapses and along the
poor man's nerves determine that he chooses to act and that he does act in
the one way and not in any other.
Jones can thus perform the criminal act in two different ways. He can freely
choose to do it. In this case he is morally responsible even though he could not
have done otherwise. Or he can choose not to perform the criminal act, but be
7
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forced to do so by Black’s neural engines. In the latter case he is not morally
responsible, even though the action was the same. One of Frankfurt’s points is
that we can sometimes freely choose to do something and yet claim that we
could not have done otherwise. Moral responsibility should only be abrogated
when the absence of any possible alternative is the only reason for an action.
The thought experiment, however, raises other issues. Is Jones’ situation
similar to that of someone who believes that he or she is deciding what to do
when in actual fact this decision is completely determined beforehand by a
material brain (whether this is controlled by an evil force or simply by its
deterministic physiology). Do we act in good faith, believing we have
alternatives, when in reality we have none?
Underlying the thought experiment is the problematic relation between mind
and brain. Jones’ brain prevents him from having any choice in how he acts.
Yet Jones and his choices are part and parcel of his brain. Without my brain
there is no me.

(iii) Children of Determinism
Determinism means that our lives were set before we are born. Such fatalism
has long been a powerful foe of success and steadfast friend of failure. It is not
my fault. It just was not meant to be. It was not in the cards. Such thinking has
persistently dogged the writing of this book.
Sometimes, however, fatalism fosters courage. If I am meant to die, I am
going to go in a blaze of glory. If one of those bullets has my name on it, so be
it. Perhaps recklessness might be a better description, but this should not be
discounted since it is often a necessary part of courage.
Even more intriguing is the fact that fatalism can sometimes foster high
achievement. Many of the great have believed in their personal destiny. They
were meant to achieve great things. Such delusions can overcome obstacles
that would stop a more deliberate person.
However, recent research has suggested that disbelief in free will may
facilitate immoral or amoral behavior. One study rewarded subjects for the
correct answers to complicated problems. However, the experiment was set up
so that they could cheat without being caught:
They were told that the computer had a programming glitch and the
correct answer would appear on the screen while they were attempting to
solve each problem, but that they could stop the answer from being
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displayed by pressing the space bar after the problem appeared.
Furthermore, participants were told that although the experimenter would
not know whether they had pressed the space bar, they should try to solve
the problems honestly, on their own. 10
Prior to the study, the subjects read material that included statements that
supported either free will (e.g., “I am able to override the genetic and
environmental factors that influence behavior”) or determinism (e.g.,
“Ultimately we are biological computers – designed by evolution, built
through genetics, and programmed by the environment”). Those who had read
the statements supporting determinism showed lower beliefs in free will.
Those who believed less in free will cheated more.
A similar experiment assessed the likelihood of pro- and anti-social behavior
after manipulating a subject’s belief in free will. Lowering the belief in free
will made a subject less likely to help another. 11 Furthermore, a subject’s basic
belief in free will as measured by a questionnaire correlated negatively with
the likelihood that they would indulge in antisocial acts.12
The Free Will and Determinism (FAD) questionnaire used in these
experiments assesses a subject’s belief in four separate ideas: free will,
scientific determinism, fatalistic determinism and unpredictability. 13 These
ideas are held independently of one another. For example, it is common for
someone to believe strongly in both free will and determinism. Christian
culture has perhaps imbued many of us with conjoint ideas of predestination
and election: even though God knows how we will act, we are still free to act
as we choose. Belief in free will is significantly associated with conservative
political attitudes.14 Conservatives believe that we are personally responsible
10
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for our fate, whereas liberals acknowledge that many forces beyond our
control may affect our actions. However, these issues are complex. 15
Arguing that we are biologically determined machines misses the social
essence of humanity: that we are we. Machines are not social. Free will is a
concept that works at the level of human beings acting socially not
biologically. To claim that free will is a quaint idea that has been overtaken by
scientific understanding is mistaken. The scientific investigation of moral
responsibility is in its infancy. Science should not assume that, since it can
predict the actions of billiard balls on the basis of the laws of physics, it will
similarly be able to explain the interactions of human beings.

(iv) Neurological Determinism
Neurological determinism proposes that the brain acts without any
involvement of consciousness.16 Our actions are determined by physical and
biological causes. What we perceive as free will is simply an illusion
generated by an overactive interpreter that explains our actions after they have
occurred.
Much of this thinking derives from experiments on the cerebral “readiness
potential” or Bereitschaftspotential, an electrical potential that can be recorded
from the frontocentral regions of the scalp prior to a motor act. 17 The usual
procedure is for the subject to repeat simple movements such as a fingerflexion at irregular intervals of several seconds over a period of several
15
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minutes. The electroencephalogram (EEG) prior to the movement is recorded
and averaged using either the muscle activity or the movement as a timing
trigger. A slowly increasing negative wave begins several hundred
milliseconds before the movement. This potential is generated in regions of the
frontal lobe concerned with action: the anterior cingulate and supplementary
motor area on the medial aspect of the frontal lobe and the premotor and motor
areas on its dorsolateral aspect.
Benjamin Libet and his colleagues recorded the readiness potential when a
subject made spontaneous finger flexions and simultaneously watched a dot
circling around a clock face on a visual display. The subject
was instructed to ‘let the urge to act appear on its own at any time
without any preplanning or concentration on when to act,’ that is, to try
to be ‘spontaneous’ in deciding when to perform each act; this instruction
was designed to elicit voluntary acts that were freely capricious in
origin.18
After flexing the finger, the subject reported the position of the dot on the
clock face when he or she had become aware of the urge to move the finger. In
control conditions, the subject reported the timing of an external stimulus.
The major finding of the experiment was that the Bereitschaftspotential began
before the subject became aware of the intention to act. Results in one subject
are shown in the upper left of Figure IV.1. The intention of willing (W) was
perceived as occurring about 200 ms before the response recorded in the
muscles (M). The neuronal activity (N) as recorded by the Bereitschaftspotential began several hundred milliseconds before W. The interpretation of
the experiment has been that our consciousness of “will” or “choice” occurs
after the fact: the brain initiates the act and we then become aware of it.
Although our consciousness does not control our actions, it may sometimes be
able to stop one that has been initiated: “free won’t” rather than “free will.” 19
However, when a Bereitschaftspotential is recorded, the subject’s experience
is far more complex than presumed by the experimental design. Doing what
the experimenter asks is not easy. To flex a finger intermittently for several

18

Libet, B., Gleason, C. A., Wright, E. W., & Pearl, D. K. (1983). Time of conscious
intention to act in relation to onset of cerebral activity (readiness-potential). The
unconscious initiation of a freely voluntary act. Brain, 106, 623-642.
19

Obhi, S. S., & Haggard, P. (2004). Free will and free won’t. American Scientist, 92,
358-365.
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Figure IV.1. Timing of the Awareness of the Will the Act (W) Relative to
Neuronal Activity Preceding Movement (N). The upper recordings show the
Bereitschaftspotential as a subject performs a simple finger flexion. The
potentials are recorded from the vertex of the scalp and are plotted with the
convention that scalp-negative is up. The Bereitschaftspotential is the slow
20
negative shift (N) occurring before the motor act (M). The lower recordings
show the changes in firing rate in medial frontal neurons prior to pressing a
21
laptop key (P). Some increase their rate before the act (left) whereas others
decrease (right). In both scalp and brain recordings neuronal activity (N) begins
before the awareness of the will to act (W).

minutes at a rate that is regular but not too regular requires a complex program
of action. A timing mechanism must be initiated and monitored to determine
when an appropriate interval has passed. A motor executive system must then
be triggered to initiate the movement. The whole program must be monitored
to make sure that the timing is appropriately random, that the movements are
20

Libet, B. (1985). Unconscious cerebral initiative and the role of conscious will in
voluntary action. Behavioral and Brain Sciences, 8, 529–566. Data in the upper half of
the figure are for subject S.S.
21

Fried, I., Mukamel, R., & Kreiman, G. (2011). Internally generated preactivation of
single neurons in human medial frontal cortex predicts volition. Neuron, 69, 548-562.
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sufficiently abrupt, that the eyes are following the dot on the clock face, and
that one does not blink or move other than by flexing the finger.
Repeating the same movements every few seconds over a period of several
minutes probably does not represent multiple freely willed decisions. Free will
is more likely exercised before the recordings are made, when the subject sets
up and initiates the behavior required by the experimental design. Once
operational, these behavioral programs can proceed with little conscious
intervention. There is no single intention. The human brain is an interactive
system that works continuously rather than discretely. Will is manifest in
setting up and monitoring the program of action, not in initiating each discrete
movement.
Libet and his colleagues tried to address the problem of planning ahead by
recording the Bereitschaftspotential in two conditions, one similar to the
original, and another in which the subject was encouraged to be more
“spontaneous.”22 In the latter condition, the Bereitschaftspotential was smaller
in amplitude and shorter in duration but still occurred before the subject
reported any awareness of an intention to act. This is shown in the upper right
of Figure IV.1. Unfortunately, it is difficult to understand how a subject could
be completely spontaneous and yet still have a sense of will.
Cerebral blood flow also changes prior to the perceived decision to act.
Activation patterns in frontopolar cortex and medial parietal lobes occurring
about 10 seconds prior to a motor act were specific to the choice between
responding with right or left index fingers. 23 This fits with the idea that
behavior is planned and set into action long before it actually occurs.
However, this is not the interpretation of the authors of the paper, who found
that the subjects’ timing of when their decisions “were consciously formed”
was within the second preceding the act. They proposed therefore that “a
network of high-level control areas can begin to shape an upcoming decision
long before it enters awareness.” However, it does not make sense that the
subjects were not conscious of what they were doing during the 10-second

22

Libet, B., Wright, E. W. Jr. & Gleason, C. A. (1982) Readiness-potentials preceding
unrestricted "spontaneous" vs. pre-planned voluntary acts. Electroencephalography and
Clinical Neurophysiology, 54, 322-335.
23

Soon, C. S., Brass, M., Heinze, H. J., & Haynes, J. D. (2008). Unconscious
determinants of free decisions in the human brain. Nature Neuroscience, 11, 543-545;
Haynes, J.-D. (2011). Decoding and predicting intentions. Annals of the New York
Academy of Sciences, 1224, 9–21.
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preparatory period. In all probability the behavioral programs were actually
being initiated at this time, and not at the time when the subject felt some final
urge to act.
The Libet experiments have been extensively discussed.24 Many consider the
experiments misguided. The instructions for a Bereitschaftspotential
experiment run counter to the common idea of free will. Responding to
momentary “urges” is not exercising free will. The experiments concern acts
that occur with little or no concurrent thought. What thought went into them
must have occurred long before, when the subject agreed to do what the
experimenter wished.
Another difficulty with the interpretation of these experiments is the dualism
presupposed in their design.25 Their premise is that the brain makes a decision
and then informs the mind. The mind then reports when it received the
information. The problems disappear if we admit no dualism: the brain just
makes decisions. These may derive from both conscious and unconscious
processes.
The fact that the perceived urge apparently occurs after brain has initiated the
movement shows the complexity of our perceptions of time and sequence.
Time in consciousness is inherently variable: we often perceive things at times
that make sense rather than at the times when they occur.26 A simple
demonstration of this is to touch your nose with your finger. 27 You perceive
the touch in the nose and in the finger as simultaneous. However, because of
the different lengths of the sensory pathways from the two locations, the brain
receives the information from the nose several tens of milliseconds before the
information from the finger. Listening to speech is facilitated by watching the
lips and face of the speaker. However, we are able to “fuse” the auditory and
visual information even when the signals are separated by up to 200 ms. 28

24

Sinnott-Armstrong, W., & Nadel, L. (2011). Conscious will and responsibility. New
York: Oxford University Press
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Picton, T. W. (2011). The necessary narrative. In B. Levine & F. I. M. Craik (Eds.)
Mind and the frontal lobes. Cognition, behavior and brain imaging. (pp. 264-278).
New York: Oxford University Press.
26

Dennett, D. C. (2003). Freedom evolves. New York: Viking.
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Gazzaniga, M. S. (2011). Who’s in charge? Free will and the science of the brain.
New York: Harper Collins.
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Miller, L. M., & D'Esposito, M. (2005). Perceptual fusion and stimulus coincidence
in the cross-modal integration of speech. Journal of Neuroscience, 25, 5884-5893.
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Libet’s other studies of human intracranial stimulation have demonstrated the
complexity of perceived timing in the brain. 29 The brain can alter the timing of
incoming information by several hundred milliseconds in order to make sense
of what is happening.
There is no question that most of what the brain does is unconscious.
However, to claim that all action is unconsciously initiated and that
consciousness only occurs after the fact is foolish. Consciousness (or mind, if
you will) serves many purposes. Consciousness ensures that we do not always
act impulsively but sometimes deliberately, that we do not always succumb to
learned prejudice but act with judicious regard for what is right rather than
what is habit, that we imagine the consequences of our behavior and act
accordingly, and that we fit our actions to the necessary limits of a social
world. Consciousness supplements reflex with reflection. Sometimes, for
example, when lives are in danger, we must act rapidly and not stop to think.
However, in many other situations we think before we act:
The evidence for conscious causation of behavior is profound, extensive,
adaptive, multifaceted, and empirically strong. However, conscious
causation is often indirect and delayed, and it depends on interplay with
unconscious processes. Consciousness seems especially useful for
enabling behavior to be shaped by nonpresent factors and by social and
cultural information, as well as for dealing with multiple competing
options or impulses. It is plausible that almost every human behavior
comes from a mixture of conscious and unconscious processing.30

(v) Illusions of Choice
Despite their problems, the Bereitschaftspotential experiments of Libet and his
colleagues have convinced many that consciousness comes after the act, and
our sense of free will is therefore illusory. Sam Harris has recently claimed:
Free will is an illusion. Our wills are simply not of our own making.
Thoughts and intentions emerge from background causes of which we

29

Libet, B., Wright, E. W. Jr., Feinstein, B., & Pearl, D. K. (1979). Subjective referral
of the timing for a conscious sensory experience: a functional role for the
somatosensory specific projection system in man. Brain, 102, 193-224.
30

Baumeister, R. F., Masicampo, E. J., & Vohs, K. D. (2011). Do conscious thoughts
cause behavior? Annual Review of Psychology, 62: 331–361
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are unaware and over which we exert no conscious control. We do not
have the freedom we think we have. 31
The logic is not very clear. If our wills are “not of our own making,” who is
making them? The underlying idea is that our will, that which controls our
behavior and that which we perceive as “ours,” comes from processes in the
brain. However, do not these cerebral processes also mediate the self? There is
something very strange about a self that can perceive what is going on in the
brain without exerting any control over these processes: “The choice was
made for me by events in my brain that I, as the conscious witness of my
thoughts and actions, could not inspect or influence.” 32
This logic attributes will to a discrete moment. Free will is better interpreted as
an ongoing control process that makes plans, sets up behavioral programs,
provides timing cues and initiates complex behaviors. A simple example
involves prospective memory.33 If I have an appointment later today, I can
consciously set up a process in my brain to remind me not to miss it. The idea
of the appointment will then spontaneously pop up in my mind near the
appropriate time.
The Libet experiments conceptualized the working of the brain without
considering the cognitive revolution that occurred in psychology. Cognition
does not work in terms of simple linear connections between stimulus and
response, with consciousness occurring sometime after the stimulus has been
processed and before (or after) the initiation of the act. Rather, our mental
existence is an ongoing interaction with and adaptation to the world. We
perceive the world and act within it in terms of models that we create:
representations that we fit to the sensory information we receive, and
behavioral plans that we initiate to attain particular goals.
Harris extended the data from the Bereitschaftspotential experiments into a
thought experiment that proposes an amazingly sensitive brain-scanner able to
read all of your brain activity and to predict what you will do before you do it:

31
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Imagine what it would be like to see the time log of these mental events,
alongside video of your associated behavior, demonstrating that the
experimenters knew what you would think and do just before you did.
You would, of course, continue to feel free in every present moment, but
the fact that someone else could report what you were about to think and
do would expose this feeling for what it is: an illusion. 34
However, the conclusion that the scanner could predict what you would do
before you decided to do it does not necessarily follow. The scanner would
more likely provide information about your upcoming behavior at exactly the
same time as you are consciously planning to act in that way.
Most philosophers maintain the compatibilist position that both free will and
determinism occur. This position is perplexing. Yet we have become
accustomed to other paradoxes in the world. When observed in one way light
is composed of discrete photons but when observed otherwise it is a
continuous wave. Perhaps free will and determinism are complementary rather
than contradictory.
Harris correctly points out how we are often wrong about the why of what we
do. The brain works in two ways. Automatic (unconscious) processing is fast,
parallel and effortless. Controlled (conscious) processing is slow, serial and
demanding. Both types of processing may be in error. We may automatically
learn prejudices by continual exposure to biased information. We may
consciously invent good but false explanations for why we performed badly.
Our understanding of our actions is sometimes confabulatory.
However, just because we are sometimes mistaken does not the mean that we
are always in error. Though we sometimes misperceive the world, for the most
part our perception is veridical. Our vision of the world is a best guess based
on data that are sometimes faulty and inferences that are sometimes wrong.
We learn to live with our best guesses, all the time adjusting them to fit with
what we experience. Similarly, we must learn to live with our explanations for
ourselves and how we control our acts.
Free will is essential to any idea of morality. It is interesting that Harris, whose
main interest has been the cerebral basis of morality, now finds that free will is
an illusion. If free will is an illusion, if all that we do is beyond our control,
morality becomes meaningless. Harris does not think so:
Speaking from personal experience, I think that losing the sense of free
will has only improved my ethics – by increasing my feelings of
34
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compassion and forgiveness, and diminishing my sense of entitlement to
the fruits of my own good luck. 35
This logic is difficult to fathom. How can compassion or forgiveness occur
without the subject freely choosing them? How can losing an illusion that had
no effect on behavior change behavior? Who is the “I” that has improved?
If we interpret the Libet experiments to mean that we are only conscious of our
actions after the fact, then we are left watching our brains perform without
being able to alter what they do: “driving through life with both eyes fixed on
the rearview mirror.”36 It is difficult to understand why evolution led to such a
state. There are other interpretations. Not to consider them is to drive through
life with blinders on.

(vi) Will in an Uncertain World
Determinism does not easily fit with modern physics. The properties of
subatomic particles can be described using probability functions. A typical
probability function is the decay of a radioactive substance. It is impossible to
predict when a particular atom will emit a subatomic particle, but the
probability that it will do so is constant over time. The half-life of a
radioactive substance is the average time over which its activity (the
proportion of atoms that are radioactive rather than stable) decreases from the
initial value by a factor of 2. However, exactly when the emissions occur
cannot be determined.
Determinists will often argue that quantum uncertainty is only relevant at
subatomic levels. At the level of biology, the world is for all practical purposes
determinist. With so many atoms, the probabilities turn to certainties.
However, the most famous thought experiment of modern physics illustrates
how quantum uncertainty could affect real life at the level of biology.
Schrödinger described how a cat could be placed in a closed chamber together
with a glass flask containing hydrocyanic acid, a hammer, a Geiger counter
and a small amount of radioactive substance (Figure IV.2)37 If the Geiger
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Figure IV.2 Schrödinger’s Cat.
continuous and dashed lines.

The two possibilities are shown by the

counter is activated by a particle emitted during the decay of the radioactive
substance, it will cause a hammer to break the flask, releasing the hydrocyanic
acid and killing the cat. At a particular time after setting up the experiment, the
probability that one atom will have decayed is 0.5. At that time, is the cat dead
or alive? Physicists are not sure. Some say that the cat is both alive and dead
until an observer looks into the box and determines the outcome one way or
the other. The act of observation collapses the probabilistic wave function that
underlies radioactive decay. Other physicists postulate that two universes have
diverged, with the cat alive in one and dead in the other.
The experiment is directly related to the postulate of determinism. The past
state of the world is known. The laws of physics concerning the decay of the
radioactive substance are known. Although expressed in terms of probability,
these laws are very precise. Yet the present state of the cat in the box cannot
be predicted, not by me, not by you, not even by an omniscient God. It can
only be observed.
Quantum uncertainty has often been suggested as the explanation for human
free will. The stochastic nature of quantum events might lead to behavior that
is not determined by prior causes. Perhaps we can transcend our past on the
quantum mechanics: a translation of Schrödinger's "cat paradox paper" Proceedings of
the American Philosophical Society, 124, 323-338.
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wings of a wave function. A recent formulation has been that of Roger Penrose
and Stuart Hameroff, who proposed that human consciousness is manifest in
the “orchestrated objective reduction” (Orch-OR) of quantum states in the
microtubules of cerebral neurons. 38
The idea that quantum uncertainty underlies the unpredictability of the brain’s
behavior does not fit easily with the behavior of individual neurons. Although
the firing patterns of multiple neurons may give an exact depiction of a
sensory or motor event, single neurons vary greatly. At neural levels, quantum
uncertainty has little if any effect in these widespread thermal fluctuations. 39
Making free will depend on quantum uncertainties is unsatisfying in that it
reduces free will to chance rather than choice. Random is not the same as free.
True free will should involve the thinking out of possibilities and
consequences. Free choice among behaviors should be based on their
imagined results: what will happen if I do this? would this be the right thing to
do? will I regret doing it? It is difficult to see how these processes could be
instantiated in the statistics of quantum events.
However, we should not totally reject the idea of random variation in our
concept of free will. Dan Dennett has suggested that chance may play a role by
providing the options to be considered when making up our minds about what
to do.40 The easiest way to come up with a new response to an old problem is
to let the mind wander and allow random thoughts to occur. However, free
choice would still have to be involved in the decision to consider multiple
options, in deciding on the number of options to be evaluated, and in finally
judging which option to select.
38
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(vii) Complexity
Our modern idea that the universe is determined was impressively supported
by Newton’s success in tracking the orbits of the planets around the sun. These
predictions are based on the gravitational forces between two bodies. If more
than two bodies are involved, however, the predictions become much more
complicated. A solution to the “n-body problem” had to wait until 1991.41
Even then, the usefulness of the solution is unclear since, even for small n,
prediction would only be certain after infinite calculations.
Whenever more than a few variables are involved in “determining” an
outcome, a system may become extremely sensitive to even minute changes in
the variables. This is the basic idea of the science of chaos initiated by the
work of Edward Lorenz. 42 The beating of a butterfly’s wings on one continent
might change the path of a tornado on another. We cannot measure the
variables precisely enough to predict the outcome. Even a tiny error in
measurement can render a prediction wildly off the mark.
Figure IV.3 shows two different time courses for a variable under the control
of three differential equations. The two paths show the effect of a minimal
difference in the initial starting points (arrowheads on the left of each
diagram). This difference would be infinitesimal compared to the size of the
paths. Both paths roughly follow a double looping course. However, after a
certain time they are in very different positions (inner arrowheads). Two
futures follow from initial states that are not measurably different.
Nevertheless, such systems are completely determined. If we could measure
the starting variables with absolute accuracy, we would know the future
variables precisely. Unfortunately, we cannot measure these variables with the
necessary accuracy. The future of a completely deterministic system therefore
cannot be predictable. Our weather forecasts become inaccurate beyond a few
days, sometimes beyond a few hours.
The activity of the human brain is clearly affected by multiple factors. Even if
this activity were completely determined, it would be impossible to predict.
Perhaps free will is the result of unpredictability rather than indeterminacy.
Unfortunately, this remains unsatisfying. Free will means choosing among

41
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Figure IV.3 Predictability. This figure shows the effects of a tiny change in the
initial starting parameters of a multi-dimensioned variable. The two paths have
a minimal difference in their initial starting points (arrowheads on the left of
each diagram), but after a period of time are completely different. From
XaosBits at Wikipedia: http://en.wikipedia.org/wiki/File:TwoLorenzOrbits.jpg

behaviors for reasons that can be understood and communicated to others, not
for causes that cannot be measured.
Unfortunately, the reasons that we tell ourselves and our fellows for our
actions may not be true. We can provide plausible reasons for events that we
know nothing about. Michael Gazzaniga and Joseph Ledoux have described
how our brains have an “Interpreter” that can provide us with reasons for why
we act in a certain manner even when we actually do so because of events
about which we are completely unaware. 43
This is a problem if we propose that we know the why of everything we do.
However, this does not mean that all our reasons are rationalizations. We must
learn to interpret ourselves with caution. Much of what we do is determined by

43
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things about which we have no choice. Some things we can choose. We must
learn which ones.

(viii) Levels of Explanation
Despite the life or death of Schrödinger’s cat, many biologists believe that
biological phenomena are completely determined. Yet we cannot get away
from the indeterminacy at the heart of physics and the apparent freedom at the
heart of psychology.
One possibility is that the principles that control outcomes vary with the level
at which they are applied. Atoms follow rules of probability; billiard balls are
determined; people have free will.
However, perhaps quantum uncertainties would not be uncertain if we
understood more. Could there be a level of explanation that deals with things
and events that are as small relative to atoms as atoms are to billiard balls?
And might that level be completely predictable? Perhaps quantum mechanics
is an imperfect description of a deeper level of reality that is deterministic
rather than uncertain. Intuition suggests not. The uncertainty of the atom tastes
of essence rather than appearance.
Much of biology follows determinist principles. However, we may reach
another level of explanation when we consider the activity of complex brains.
Even more so when we consider the activity of several or many brains
interacting with each other as they teach, cooperate, and compete: “The
realization has come slowly to neuroscience and psychology that we can’t just
look at the behavior of one brain.” 44 Thinking is hard enough to explain using
principles inferred from simpler biological processes. Thinking together – the
way that humanity has achieved most of what it has achieved – may
completely escape the explanatory power of biology. Free will and moral
responsibility are concepts that are useful (and perhaps necessary) for
explaining behavior at the level of social interactions.
Reductionism is the idea that what we study at any level (economics,
psychology, biology) can be deduced from or explained by principles at a
more basic level.45 Reductionism ultimately aims to explain everything at the
44
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level of physics. The experience of pain will then be understood as a particular
pattern of atomic movements.
A major problem with a program of reductionism is that the “natural kinds”
used at one level of science do not map onto the natural kinds at a lower
level.46 Processes that we observe and study at the higher levels are multiply
realizable. Psychological processes such as spatial perception can occur in
completely different nervous systems and even in silicon-based computers.
What elementary physical pattern or property underlies these disparate
instances? Biological and computer brains share little in the way of underlying
physical structure.
Emergentism is the concept that activity at one level of organization may not
be explicable using the laws of a lower level. A physical system that reaches a
certain degree of complexity can display emergent properties that are not
possessed by or predictable from its constituent parts.47 Roger Sperry proposed
emergence as an explanation of human consciousness and cognition:
Cognitive introspective psychology and related cognitive science can no
longer be ignored experimentally, or written off as “a science of
epiphenomena,” nor either as something that must, in principle, reduce
eventually to neurophysiology. The events of inner experience, as
emergent properties of brain processes, become themselves explanatory
causal constructs in their own right, interacting at their own level with
their own laws and dynamics.48
Once we decide that emergent properties are not epiphenomenal, we have to
consider the concept of downward causation.49 In a sense this is the opposite
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of reductionism: processes occurring at one level can cause things to happen at
a lower level. The dilation of facial capillaries when we blush in
embarrassment cannot be explained at the level of vascular physiology.
However, once we admit the possibility of downward causation, we become
vulnerable to causes beyond our comprehension. Is there some level of
organization in the universe that is unfolding with us as constituent or
participant parts?

2. Destiny
(i) Consolation of Eternity
In religious terms, free will does not so much conflict with the laws of the
universe as with the omniscience of God. If God knows exactly what we are
going to do, how can we exercise free will? One approach to this problem
considers the different time scales of knowledge. Human choice is at a
moment in time; God’s knowledge is beyond time. In the 6th century, Boethius
contrasted the transient human view
Whatever lives in time exists in the present and progresses from the past
to the future, and there is nothing set in time which can embrace
simultaneously the whole extent of its life: it is in the position of not yet
possessing tomorrow when it has already lost yesterday.
with the timeless view of God. His knowledge
embraces all the infinite recesses of past and future and views them in the
immediacy of its knowing as though they are happening in the present. If
you wish to consider, then the foreknowledge or prevision by which He
discovers all things, it will be more correct to think of it not as a kind of
foreknowledge of the future but as the knowledge of a never-ending
presence.50
In addition, Boethius pointed out that knowing is not the same as causing. We
may know that the sun will rise tomorrow. However, the sunrise will happen
not because we know it but because of the rules of the physical universe. We
may also know that a particular person is reading this book. This is happening
because that person freely decided to read it. What is known by God in his
eternal present can sometimes results from the “necessity of things” and
50
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sometimes from the “power of those who do them.” The eternal presence of
God delivers His knowledge from any notion of causality. Implicit in causality
is the priority of the cause. Causes cannot be timeless. God knows in His
eternal present what we have done, are doing and will do. He knows but does
not cause.
When time no longer changes, cause and effect lose their meaning. Knowing
that something will happen does not cause it to happen. Origen, one of the
early fathers of the Christian church, stated quite clearly that “it will not be
because God knows that an event will occur that it happens; but, because
something is going to take place, it is known by God before it happens.”51
Another view of these issues uses the concept of “middle knowledge.” This
stands between the “natural” knowledge that God knows by virtue of its being
necessarily true (“2+2=4”, etc.) and the “free knowledge” that God knows by
his willed creation of the universe (that which actually has occurred, is
occurring and will occur).
God displays middle knowledge in one of the stories of David and Saul. After
fleeing from the wrath of Saul, David and his men come to the town of Keilah.
However, David fears that Saul might besiege him there, and asks God:
Will the men of Keilah deliver me up into his hand? will Saul come
down, as thy servant hath heard? O Lord God of Israel, I beseech
thee, tell thy servant. And the Lord said, He will come down.
Then said David, Will the men of Keilah deliver me and my men into
the hand of Saul? And the Lord said, They will deliver thee up.
Then David and his men, which were about six hundred, arose and
departed out of Keilah, and went whithersoever they could go. And
it was told Saul that David was escaped from Keilah; and he forbare
to go forth.52
The Lord told David what would happen if he stayed in Keilah. However,
what the Lord said would happen did not actually occur. Since David left
Keilah, Saul did not attack, and the men of Keilah did not have to decide
whether to surrender David or not.
Middle knowledge is the knowledge of what would have happened if
conditions were different from the way they were, or what will happen if
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something were to be decided differently from what is being decided.53 Middle
knowledge consists of the “subjunctives of freedom,” those counterfactual
possibilities that are or were contingent on the exercise of free will. 54 It is the
knowledge that is described in English with the modal verbs can/could,
may/might, and would/should. Middle knowledge is often considered in terms
of possible worlds.55 God knows all possible worlds, but creates only one.
Some Christian views of God’s middle knowledge are intimately linked to
damnation. The proposal that salvation is restricted to those who believe in
Christ requires some rationale for why people before the time of Christ or
beyond reach of his gospel should not be saved. Perhaps God knows that they
would not have believed even if they had known of Christ’s teachings.56 This
seems a classic instance where God must be saved from human
understanding.57 How could we presume that God might think in this way?
Luis de Molina considered free will from the point of view of the creature.
Even though God knows what will happen, it would be foolish to act as though
things are predetermined and abrogate the freedom of choice that God has
granted us:
Surely a farmer would be considered crazy if, worried about God’s
foreknowledge, he became remiss in sowing his seed and if for this
reason, lured by the idea that God foreknows everything from eternity
and that things are going to occur just as He foreknew they would, he did
not plant his seed or was going to plant less than he otherwise would
have. For since the foreknowledge neither helps nor hinders him, he shall
reap as he has sown.58
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(ii) Reconciled to the Will of God
In the Christian religion, the problem of free will and determinism is often
discussed in terms of predestination. Salvation is granted to the elect and
damnation to the reprobate. Who will be in which group was known “before
the foundation of the world.”59 Paul explains
For whom he did foreknow, he also did predestinate to be conformed to
the image of his Son, that he might be the firstborn among many
brethren.
Moreover whom he did predestinate, them he also called: and whom he
called, them he also justified: and whom he justified, them he also
glorified.60
Although long part of Christian theology, predestination came to prominence
with the new Protestant churches of the Reformation, particularly those that
followed John Calvin:
God by his eternal and immutable counsel determined once for all those
whom it was his pleasure one day to admit to salvation, and those whom,
on the other hand, it was his pleasure to doom to destruction. We
maintain that this counsel, as regards the elect, is founded on his free
mercy, without any respect to human worth, while those whom he dooms
to destruction are excluded from access to life by a just and blameless,
but at the same time incomprehensible judgment. In regard to the elect,
we regard calling as the evidence of election, and justification as another
symbol of its manifestation, until it is fully accomplished by the
attainment of glory.61
These doctrines are paradoxical. We choose our salvation by our own free
will, and yet this choice was foreordained by God. Although we may choose to
believe in Christ and to hope for salvation by our faith, the salvation is given
by the grace of God. The election is his not ours.
The elect should be thankful for their salvation, but fearful of hypocrisy and
sanctimony. Salvation is no cause for pride. It comes from the goodness and
mercy of God: it is not a reward for what we have done: “For by grace are ye
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saved through faith; and that not of yourselves: it is the gift of God: not of
works, lest any man should boast.”62
The ideas of predestination and election came to blows in the 17th century.
Cornelius Jansen (1585-1638), a Catholic theologian who studied at the
University of Leuven and ultimately became bishop of Ieper, argued for the
concept of predestination used by Augustine in his repudiation of the heresy of
Pelagius, a British monk who believed that man was born innocent and was
completely free to choose between doing right and doing wrong.63 The
writings of Pelagius have only survived in quotations by Augustine:
Everything good, and everything evil, on account of which we are either
laudable or blameworthy, is not born with us but done by us: for we are
born not fully developed, but with a capacity for either conduct; and we
are procreated as without virtue, so also without vice; and previous to the
action of our own proper will, that alone is in man which God has
formed.64
Augustine argued against this ideas that human beings are born innocent.
Rather he proposed that we suffer from original sin and can only be saved by
the grace of Christ and not by our own acts.65
Belief in predestination ran counter to the teachings of the Roman Catholic
Church, which had affirmed free will in the Council of Trent (1545-1563).
However, predestination became an essential part of the Protestant faith.
Protestantism insisted on the right of the individual to interpret scripture rather
than to abide by the teachings of the church. The interpretation of Paul’s ideas
of predestination, however, was that human free will is subject to divine
foreknowledge. Freedom plays a strange role in this thinking. We are free to
interpret the scripture but not free to choose right from wrong. How do we
know if we are saved? Perhaps, if we have to ask, we are not.
After the death of Jansen, a theological movement supporting his (or
Augustine’s) ideas of predestination, original sin and divine grace developed
in France. The Jansenists were strongly opposed by the Jesuits, who followed
the teachings of Molina. The controversy was as much political as theological.
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Jansenists seemed no different from Lutherans. Ultimately, pope and king
prevailed over philosophy. In 1661, the Jansenist abbey at Port Royal des
Champs was closed and all French clergy obliged to sign an anti-Jansenist
“formulary.” The freedom of the will does not allow the freedom to believe
that we are not free.
One of the difficulties with the concept of predestination is that it leads to selfrighteousness in those who consider themselves chosen for salvation (the
elect), and to hopelessness in those who feel themselves beyond the grace of
God (the reprobate). Self-righteousness is the basis of what we now condemn
as Puritanism.66 Divine predestination leads easily to human presumption. Yet,
who are we to consider ourselves elect? We cannot second-guess God. Samuel
Beckett discussing Waiting for Godot with Harold Hobson referred to a
quotation from Augustine: “Do not despair: one of the thieves was saved. Do
not presume: one of the thieves was damned.”67
Marilynne Robinson worked through some of the implications of
predestination in her novel Home. In one episode, Jack Boughton asks the
elderly Reverend John Ames (after whom he was named) about predestination.
Jack is much concerned that some people, such as himself, are “intentionally
and irretrievably consigned to perdition.” The reverend replies that these ideas
are difficult to understand
there are certain attributes our faith assigns to God – omniscience,
omnipotence, justice, and grace. We human beings have such a slight
acquaintance with power and knowledge, so little conception of justice,
and so slight a capacity for grace, that the workings of these great
attributes together is a mystery we cannot hope to penetrate.68
The conversation continues. Nothing is resolved. The discussion ends with a
comment from an unexpected source, almost like an act of grace. Lila, the
reverend’s young wife, tells Jack, “A person can change, everything can
change.”

66

Robinson, M. (1998). The death of Adam: Essays on modern thought. Boston:
Houghton Mifflin. (Puritans and Prigs, pp. 150-173).
67

quoted by Esslin, M. (1974). The theatre of the absurd. 3rd Edition. London:
Methuen, p. 53; Scholars have not yet been able to find these statements in Augustine’s
works, e.g. Corey, P. (2003). Saeculum senescens: Voegelin, Beckett and Augustine's
Age of Senility. Available at: http://www.lsu.edu/artsci/groups/ voegelin/
society/2003%20Papers/P.Corey2003.shtml
68

Robinson, M. (2008). Home. New York: Farrar, Straus and Giroux (p. 220).

302

Why?

(iii) Eastern Views
The issue of free will and determinism does not fit easily with Eastern
religious thought. The concept of karma is that the rules of the universe
control our lives over cycles of reincarnation (samsara). What we do has
consequences both now and in our future lives. Selfish actions ensure that we
do not escape the cycle of death and rebirth. Will in the sense of wilfulness is
the cause of suffering. The only way out is to leave our striving to achieve our
desires and to attune ourselves to the way (dhamma).
When specifically asked about free will, Sri Ramakrishna answered that we
should not aspire to our own free will but only to the will of God: we should
become the chariot and let God be the driver. 69 The idea comes from the Katha
Upanishad.
Know the Self as the lord of the chariot,
The body as the chariot itself,
The discriminating intellect as
The charioteer, and the mind as reins
The senses, say the wise, are the horses:
Selfish desires the roads they travel.70
Buddhism has a concept of no-self or anatta. The term atta (Pali) or atman
(Sanskrit), often translated as “soul” or “self,” has different meanings in
different contexts.71 It can denote either the general principle that animates the
universe, or the individual’s share in that transcendent force. The goal of the
good life is to dissolve the individual back into the general, not to aspire to
individual needs and desires, not to be selfish. Self-denial is an analogous
concept in Western religions: “For whosoever will save his life shall lose it:
and whosoever will lose his life for my sake shall find it.”72
The individual self can become corrupted by attachment to worldly things.
Such desires inevitably lead to suffering. Freedom from suffering comes from
69
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renouncing the world and seeking peace through union with the universal self.
The first two verses of the Dhammapada give the alternatives using two
striking images:
Speak or act with a corrupted mind,
And suffering follows
As the wagon wheel follows the hoof of the ox
Speak or act with a peaceful mind,
And happiness follows
Like a never-departing shadow.73
Moral responsibility is difficult to place in the context of no-self.74 If we do
not aspire to free will, how can we be responsible for our actions? Karma
provides consequences when we act selfishly, according to what we will rather
than to what is willed by the universal self. Acting selflessly releases us from
karmic retribution.
One of the concepts of Eastern religion is that life is an illusion. We must see
through the illusion to the truth, and thereby attain a state of complete
understanding known as nirvana. As we have seen, some scientists have
recently considered the conscious self and the feeling of free will as illusions. 75
Perhaps, we should let our consciousness go and simply let our brains work
out what we should do. However, this seems very different from anatta, which
comes from heightening rather than ignoring consciousness. According to
Buddhist thought all of our sentient life, science included, can be considered
illusion. The Buddhist attainment of no-self leads to greater consciousness and
more complete freedom rather than less.

3. Morality
(i) Golden Rules
A person with free will can choose what to do. How then to decide? We have
evolved many moral rules and principles. Which of these are the most
important?
73
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Compassion appears to be the common thread of many religions, with the
golden rule of loving one’s neighbor as oneself being the main principle for
human action.76 The golden rule occurs in the Torah “Thou shalt not avenge,
nor bear any grudge against the children of thy people, but thou shalt love thy
neighbour as thyself: I am the Lord.”77 Some have suggested that this only
applied to fellow Israelites, in keeping with the first part of the verse.
However, later in the chapter strangers are considered the same as kin.78
When asked what one should do to inherit eternal life, Jesus agreed with the
Levitical injunctions to worship God, and to love one’s neighbor as oneself.
Jesus answered the question about who is the neighbor that we are enjoined to
love by telling the Parable of the Good Samaritan (Figure IV.4) .79 A Jewish
man journeying from Jerusalem to Jericho was attacked by thieves, robbed and
left for dead. A Jewish priest and then a Levite (a member of the Hebrew tribe
devoted to the temple) both saw him, but passed by without offering help. A
Samaritan (an adherent of an Abrahamic religion distinct from Judaism),
however, took compassion on the unfortunate man, bound up his wounds,
carried him to an inn, and promised to return later to pay for his expenses. The
Samaritan is not the neighbor we must love, but rather the person who
understands the commandment: our neighbor is anyone in need of help,
regardless of their religion or their relation to us. And love requires acting.
However, the parable can have other meanings.80 The fathers of the Christian
Church interpreted the story as an allegory of salvation. The good Samaritan is
Christ, the traveler who fell among thieves the sinning man, the inn the church
and the Samaritan’s promise to return later a prophecy of the Second Coming.
However, Jesus was likely telling a story to illustrate points of Jewish law, to
demonstrate how it was wrong to pass by on the other side of the road because
the man appeared dead. The possibility of life takes precedence over the
commandments not to be defiled by contact with a corpse. And even if the
man were dead, he was in need of burial.
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Figure IV.4. The Good Samaritan. Vincent Van Gogh (after Eugène
Delacroix), 1890. The traveler’s box emptied by the robbers is to the left. The
Levite has just passed by without giving any aid, and the priest is already far
along the path. (Wikimedia Commons). What is striking is the contrast between
the powerful activity of the compassionate Samaritan and the passivity of those
who have just passed by.

Jesus also formulated the golden rule as “all things whatsoever ye would that
men should do to you, do ye even so to them.”81 However, the rule is not
universally applicable. Just because someone thoroughly enjoys listening to
81
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loud rock music does not mean that she or he should subject his neighbor to
these sounds. Just because someone likes to argue does not mean that he or she
should pick a quarrel with their neighbor. The simple precept of acting toward
others in the same way that we wish them to act toward us requires
qualification, perhaps along the lines of “provided this is what they also wish.”
Understanding the wishes and feelings of one’s fellow is essential to moral
behavior. Compassion is an empathy with the needs of others that is
sufficiently strong to cause action. However, completely ignoring our own
needs in our interactions with others can lead to absurdity. The shopkeeper
who wishes to do what his customer wishes (and what he would wish if he
were that customer) might give away his wares for free and rapidly become
bankrupt. Essential to human morality is a sense of fairness. The needs of one
must be balanced with the needs of another. The shopkeeper should charge
(and the customer should pay) a fair price. Fairness is perhaps the most basic
of moral principles.
Following the wishes of another provided they are compatible with one’s own
may also not always be the right thing to do. Should we tell others that they
are wrong even if they do not wish to be so told? People hold their delusions
dear, and may not to want to be disabused of them. To argue with a neighbor
who is suffering from the delusion that there is a god can be interpreted as
virulent blasphemy. To argue with a neighbor who is under the delusion that
there is no god is obtrusive evangelism. In both cases, discussion requires
mutual respect. In today’s pluralistic world the infidel must commune with the
benighted.
A negative formulation of the golden rule might therefore be a more
reasonable basic principle. In the Babylonian Talmud, Hillel summed up the
teachings of Judaism: “What is hateful to you, do not to your neighbour: that is
the whole Torah, while the rest is the commentary thereof; go and learn it.”82
This negative or proscriptive formulation is often called the “silver rule.” This
may be simpler and more effective than the usual version. Though others may
not desire what we desire, they are probably more likely to dislike what we
dislike. However, the silver rule cannot be the sole basis for morality. Though
it prevents us from harming our neighbor, it does not tell us to assist those in
need of help. We could follow the silver rule by completely ignoring our
neighbor.
82
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Confucius used the format of the silver rule when he recommended the virtue
of shu, often translated as “reciprocity.” The meaning of this virtue is given in
the Analects:
Zigong asked: “Is there a single word such that one could practise it
throughout one’s life?” The Master said “Reciprocity perhaps? Do not
inflict on others what you yourself would not wish done to you.” 83
However, the word shu only occurs twice in the whole Analects. Confucius is
much more concerned with another virtue called ren (humaneness). The
Chinese character for ren (仁)combines the a representation of the human
being with the number two. Thus it might mean the way in which two people
should interact. Shi is part of ren, but ren is the more inclusive virtue.
Confucius typically recommends ren to those in power. Here “benevolence” is
a reasonable translation. Though their cultural contexts were completely
different, the ren of the Confucian junzi (“ruler’s son”) and the character of an
English gentleman are similar.
The golden rule can be pushed to its limits by inversion: always act toward
another as they wish you to act.84 This clearly cannot be applied without
condition. We should not submit to rape or robbery simply because this is
what the rapist or the robber wants. However, the idea is related to Jesus’
counterintuitive concept of turning the other cheek, with which he introduces
his formulation of the golden rule:
Love your enemies, do good to them which hate you,
Bless them that curse you, and pray for them which despitefully use
you.
And unto him that smiteth thee on the one cheek offer also the other;
and him that taketh away thy cloak forbid not to take thy coat also.
Give to every man that asketh of thee; and of him that taketh away thy
goods ask them not again.
And as ye would that men should do to you, do ye also to them
likewise.85
Doing good to those who hate you has been considered the “platinum rule.” 86
It is surprising how well it works in many situations. However, in addition to
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not reacting to violence, it requires some assertion of what is right and wrong.
Gandhi’s satyagraha or “insistence on the truth” combined demonstrating for
what is right with not reacting violently when such demonstrations were
suppressed.
Gandhi’s ideas worked in India, because the colonial government had a
modicum of morality. Satyagraha was also effective in the Civil Rights
Movement in the United States, because the federal government was founded
upon the idea of human rights, even though it had long failed to guarantee
them. Gandhi suggested that the Jews might have protested the holocaust by
civil disobedience.87 This seems irrational:
For non-violence to work, the powers that be had to have at least some
ethical and moral boundaries. Conscience, therefore, was the pacifist’s
secret weapon. But where the human conscience had died, as in the
Soviet Union and Germany, nonviolence was simply a form of
surrender.88
Sometimes, however, violence may be the only reasonable response to
irrational cruelty. In recent years, we have come to the conclusion that there is
such a thing a “just war.”89 We have a “responsibility to protect” populations
who are being maltreated and murdered by their governments. 90 We must not
always turn the other cheek.
Forgiveness was also part of the message of Jesus: “Judge not, and ye shall not
be judged: condemn not, and ye shall not be condemned: forgive, and ye shall
be forgiven.”91 Forgiveness is good for the victim since it removes the need for
revenge; it is good for the sinner since it removes the burden of guilt. In both
cases it allows life to be lived with new resolve. However, it cannot work
without some making of amends. Perhaps forgiveness is only worthwhile in
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the context of restorative justice.92 Most importantly, forgiveness can only be
given when there are clear protocols to prevent recidivism. The child molester
must not be forgiven and then allowed to molest again.
The doctrine of forgiveness can sometimes have unexpected effects. If
hardcore criminals believe that they will be forgiven for their crimes, religion
may provide no deterrence for doing wrong. Criminals may easily distort
Christian teachings:
The way it work is this. You go out and do some bad and then you ask
for forgiveness and Jesus have to give it to you, and you know wipe the
slate clean. So I always do a quick little prayer right before and then I’m
cool with Jesus.93
The doctrine of hell may be far more effective. A recent investigation found
that national crime rates correlated positively with the proportion of people
who believe in heaven and negatively with the proportion that believe in hell. 94
Fear of eternal punishment may be far more effective that promise of reward.
Human morality has no hard and fast rules. We follow some general principles
but we need to work out how they should be applied in particular situations.
We perceive the good in much the same way we perceive the real. We
determine the laws that fit what we perceive, test them out and then reconsider
them if they do not always work.

(ii) Reading the Writings
The moral precepts that we have been considering have come mainly from the
scriptures. Interpreting these works often requires picking and choosing among
the verses. The commandment in Leviticus to love one’s neighbor as oneself is
but one of many rules. The rest of the chapter in which this verse occurs
concerns matters irrelevant to our present life (and perhaps irrelevant even at
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the time of its writing): how we should not mix linen with wool, sow more
than one kind of seed in a field, or round the corners of our beards. Most of the
Analects of Confucius, deal with matters of ritual and filial piety. Worthwhile
moral teachings are discovered only after much winnowing.
The Qur’an has probably been the most selected of the scriptures. Terrorists
and those who fear them choose the verses that invoke war on the infidel.
More kindly Islamists choose the verses that invoke love and compassion for
one’s fellow.
The scriptures of all the major religions were written down many years after
the teachings were initially promulgated. The Hebrew Bible came into being
as various myths and teachings were amalgamated sometime after 600 BCE.
The Christian gospels were written between 30 and 80 years following the
death of Jesus. The earliest Buddhist texts were written down in the first
century BCE some 400 years after the death of Gautama Buddha. In all these
scriptures, the original teachings cannot but have been altered by the disciples.
Some religions consider a subset of their scriptures as canonical. In Judaism,
Christianity and Islam the canons are relatively brief. Buddhism has far more
extensive scriptures: the Pali canon of Theravada (“ancient teachings”), the
Sanskrit/Chinese canon of the Mahayana (“great vehicle”), and the Kangyur
canon of Tibet.95 Though they share many aspects of the life and teachings of
Gautama Buddha, each canon has its own set of teachings by the Buddha. In
the Mahayana tradition, the Buddha has many lives, and each life is associated
with its own stories. Furthermore, the words of the Buddha can still be
revealed by bodhisattvas.
The Christian canon was largely determined by the time of Athanasius, Bishop
of Alexandria, and fixed by Pope Damasus I in 382 CE. 96 It subsumed the
sacred writings of Judaism, as translated into Greek (the Septaguint) as an Old
Testament, and added to it the gospels, acts, letters and revelations of a New
Testament. The Christian canon is closed. It is considered sufficient to
interpret God’s will to man. Divine revelation no longer occurs because further
instruction is unnecessary.
The meaning of the scriptures is often not readily apparent. Interpretation
provides explanation, adds other levels of meaning, and forms an additional
95
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scripture. The Tanakh or Hebrew Bible thus becomes linked with the
commentary of the Talmud. The interpretation of scriptures can change or
attenuate the meaning of the original writings. A prime example is the Torah’s
description of the law of retribution (lex talionis)
Breach for breach, eye for eye, tooth for tooth: as he hath caused a
blemish in a man, so shall it be done to him again. 97
In the Talmud, these verses are interpreted as mandating monetary
compensation rather than physical retaliation. 98
Much of 20th-century Christian philosophy has concerned the idea that
scripture contains both myth and message. Jesus lived, was baptized, preached
the kingdom of God, and was crucified. Beyond these historical facts, much of
the New Testament may be myth. The resurrection was not mentioned in early
documents of the Christian church.99 The virgin birth, the miracles, the
transfiguration, the resurrection and the ascension were likely later additions to
the recorded history. Two thousand years ago these stories were meant to
evoke awe and inspire belief. Today they may interfere with the teachings
(didache) of Jesus and the message (kerygma) he proclaimed. Rudolf
Bultmann therefore proposed that we should “de-mythologize” the New
Testament to make its message more convincing. 100
The problem is where to draw the line between myth and kerygma. Bultmann
believed that the essential message of Christ concerned the redemption from
sin and salvation from death. Unfortunately, without the story of the
crucifixion and resurrection, these concepts seem pallid and unconvincing:
abstract ideas in need of incarnation. If someone is going to believe in
something transcendental, why not go for broke and believe in the impossible?
Since the 19th century a distinction has been drawn between the “Jesus of
History” and the “Christ of Faith.” Many have undertaken the quest for the
historical Jesus.101 Each one sees Jesus through different eyes. For most
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Christians, the historical Jesus is of little importance relative to the Savior
Christ:
As Kierkegaard argued, even if you could prove the historicity of the
Gospels in every detail, it would not necessarily bring one closer to
Christ. Conversely, if the critics could disprove the historicity of the
Gospels, save that a man lived in whom people believed God dwelt, it
would not destroy the foundations of true faith. 102
Christ and Jesus are not easy to resolve. Is it possible to believe in the idea of
redemption and salvation and yet not believe in the actual resurrection? Is the
Christ of Faith a creation of the apostles having little to do with the Jesus of
History and his teachings? Do the teachings have force if they are not
considered as part of divine revelation? The truth of the myth and the reality of
the message may not be compatible “for the very good reason that the story it
tells is not concerned with a purely empirical reality but with God and God’s
saving action in the world.”103
The important truths that we should know and the main precepts we should
follow might have been more clearly presented in our holy scriptures.
However, perhaps it is reasonable to pick and choose from them what is
important, distinguishing what is true from what is irrelevant.
What thou lovest well remains,
the rest is dross
What thou lov'st well shall not be reft from thee? 104
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The scriptures introduce us to the problems of what is good, and true and just.
They can teach us how to behave. Yet they need interpretation. Those who
initially wrote them and those who later revised them often humbly attributed
their insights to divine revelation. The human mind tends to ascribe the ideal
to the divine: we make an image of our aspirations and we call it God.

(iii) Goodness and Godness
The relations between morality and religion are complex. A simplistic
religious view is that we are good because we follow the commandments of
God. We do so in hope of heaven and in fear of hell. Many priests have
delighted in warning of the horrors that await the sinner and the unbeliever:
But the fearful, and unbelieving, and the abominable, and murderers,
and whoremongers, and sorcerers, and idolaters, and all liars, shall
have their part in the lake which burneth with fire and brimstone:
which is the second death.105
Yet those who do not believe in either God or judgment are not any more
immoral than those who do. The human sense of right and wrong is
remarkably similar from one person to another, regardless of what they
believe. The good seems to be independent of the gods.
Plato considered this issue in his dialogue Euthyphro, written near the time of
the trial of Socrates, who was accused of corrupting the minds of the youth of
Athens and of impiety toward the gods.106 Wishing to determine the nature of
piety, Socrates asked the expert Euthyphro, who defined it as doing what was
dear to the gods.
Plato’s depiction of Euthyphro as a moralist is as ironic as Socrates’ profession
of ignorance. At the time of Socrates’ questioning, the sanctimonious
Euthyphro was about to arraign his father for murder because a slave had died
in his father’s prison while awaiting a verdict from the gods. Euthyphro
seemed far more concerned with demonstrating that his devotion to justice was
so great as to overrule family allegiances than with determining what was just.
True righteousness is never blatant.
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After discussing the problems that might occur when the gods differ among
themselves on what they consider pious, Socrates came to the crucial question:
“whether the pious or holy is beloved by the gods because it is holy, or holy
because it is beloved of the gods.” Should we do the right thing because we
recognize it as the right thing to do or because the gods command us so to do?
Could the gods command us to do something that is wrong? Even if this is not
the case, the gods must have chosen commands that they recognized as good,
according to some criterion of goodness. Where did this criterion come from?
Euthyphro failed to understand these issues, and Socrates was left without any
clear idea of how to defend himself from the charge of impiety
Most theists would believe that since God is good his commands must
necessarily be good. He could not command us to do wrong. However, the
only way to know that the commandments revealed to us truly come from God
(and not simply from the imaginations of priests and prophets) is somehow to
recognize that the commandments are good. The believer who wishes to hold
fast to revelation must somehow know the truth of that revelation. The clearest
way to know is through our moral intuition that what is revealed is worthy of
its purported source.
If goodness is independent of God, could we not understand it through reason
rather than revelation? The fear is that reason can be fallible. Without divine
guidance we may easily judge evil as good. Karl Barth made the primacy of
revelation the founding principle of the 1934 Barmen declaration against Nazi
interference with the German church.107 The only test of what is right is the
truth as revealed in Christ. Barth was right about the Nazis. Whether he was
right for the right reason is not clear.
The conflict between morality and religion becomes acute in the Christian
doctrine of atonement, which considers the death of Christ as a sacrifice to
save mankind from sin. This idea stems from the teachings of Paul that we are
all tainted with the original sin of Adam. We cannot save ourselves by our
good works but must depend on the grace of God. Our only redemption is
through Christ:
For all have sinned, and come short of the glory of God;
Being justified freely by his grace through the redemption that is in
Christ Jesus:
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Whom God hath set forth to be a propitiation through faith in his blood,
to declare his righteousness for the remission of sins that are past,
through the forbearance of God.108
The teaching seems wrong. Why should we be responsible for the sins of our
fathers? Why should someone else pay the price for our sins? As Benjamin
Jowett (whose translation of Plato’s Euthyphro was just quoted) stated:
The doctrine of the Atonement has often been explained in a way at
which our moral feelings revolt. God is represented as angry with us for
what we never did; He is ready to inflict a disproportionate punishment
on us for what we are; He is satisfied by the sufferings of His Son in our
stead. The sin of Adam is first imputed to us; then the righteousness of
Christ.109
In a debate with the Christian theologian Alister McGrath, the journalist
Christopher Hitchens was even more scathing in his criticism of atonement:
The name for that in primitive Middle Eastern society was
"scapegoating." You pile the sins of the tribe on a goat, you drive that
goat into the desert to die of thirst and hunger. And you think you've
taken away the sins of the tribe. This is a positively immoral doctrine that
abolishes the concept of personal responsibility on which all ethics and
all morality must depend.110
Though an essential part of the Christian religion, what it means to believe that
Christ died to save us from our sins is not clear. 111 The doctrine of atonement

108

Romans 3: 23-25

109

Jowett, B. (1859). The Epistles of St. Paul to the Thessalonians, Galatians, Romans:
with critical notes and dissertations. Volume II. Romans. (On atonement and
satisfaction, pp. 547-595). London: J. Murray. (p 547).
110

Hitchens, C., & McGrath, A. (2007, October 11) Debate: Poison or Cure? Religious
Belief in the Modern World, Georgetown University, Washington, D.C., USA;
transcript: http://hitchensdebates.blogspot.ca/
111

Crisp, O. D. (2008). Original sin and atonement. In Flint, T. P., & Rea, M. C. The
Oxford handbook of philosophical theology. (pp. 430-451). Oxford: Oxford University
Press; Danaher, J. (2004) A contemporary perspective on atonement. Irish Theological
Quarterly, 69, 281-294;Lampe, G. W. H. (1963).The atonement: law and love. In
Vidler, A. R. Soundings: Essays concerning Christian understanding. (pp. 173-191).
Cambridge: University Press; Murphy, M. (2008). Morality and divine authority. In
Flint, T. P., & Rea, M. C. Oxford handbook of philosophical theology. (pp. 306–331).
Oxford: Oxford University Press.

316

Why?

was first clearly stated by Anselm of Canterbury in his 1098 treatise Cur Deus
Homo (“Why God became Man).112 Through his crucifixion, Christ paid the
debt required by God for the sins of humanity and thus allowed humanity to be
reconciled to God. In this way God is both just and merciful. Salvation by
atonement forms a crucial article of the Protestant faith. The Augsburg
Confession states that Christ “truly suffered, was crucified, dead, and buried,
that He might reconcile the Father unto us, and be a sacrifice, not only for
original guilt, but also for all actual sins of men.” 113
A different view is that salvation occurs by mankind choosing to become one
with Christ, just as Christ became one with mankind. By believing in and
taking on the ideals of Christ, human beings are then able to become sons of
God: “For ye are all the children of God by faith in Christ Jesus.”114 The step
of faith is the decision to imitate Christ. By believing in Christ, the Christian
becomes transformed and worthy of salvation. The Roman Catholic and
Eastern Churches tend more toward this theory of salvation by “moral
influence” than by atonement. In this view, justification depends on our moral
actions (“good works”) rather than on grace, an idea that runs counter to much
of Paul’s writings.
In the 2007 debate, Alister McGrath did not really explain the idea of
atonement even though he had published on this subject. 115 He chose rather to
discuss the transformative nature of Christ’s crucifixion and human salvation.
He also he wondered whether humanity should ever judge the morality of
God’s actions.
Yet must we not so judge? The world has no shortage of gods for us to follow.
We must choose the right God, the one who knows better than us how to be
good. And if the right God does not exist, should we not follow our own
conscience?
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(iv) Wisdom and Compassion
Three goals seem common to most religions: escape from suffering,
understanding of the world, and love of one’s fellow. Comfort, comprehension
and compassion.
Compassion – sharing in the sufferings of others – is an essential human
quality.116 However, as well as sharing, compassion typically includes the idea
that we should act to relieve that suffering. “Kindness” is a broader concept.
Kindness is evident even when there is no suffering: it is behavior attuned to
the needs of others. The word derives from an old English word gecynde
meaning “natural” or “innate.” Perhaps kindness is inherent in humanity.
“Sympathy” and “empathy” describe our ability to understand the feelings of
others, and “considerateness” our ability to understand their thoughts. These
provide the cognitive basis for compassion. “Pity” is the feeling aroused by the
suffering of others, but pity does not necessarily entail doing anything about it.
“Charity, comfort, generosity and philanthropy” focus more on the actions
than the motives. “Mercy” and “clemency” are compassion in the context of
wrongdoing. “Benevolence” and “goodwill” describe the general optimism of
compassion.
Compassion is a key element in the Abrahamic religions, which enjoin us to
love our neighbor as ourselves. However, the golden rule is not primary. Love
of God comes first. Furthermore, the love of others is often a secondary effect:
we pray that God be compassionate (“Lord have mercy”). In Islam, Allah is
invoked as the merciful and compassionate. All Abrahamic religions require
the faithful to be compassionate to the less fortunate. However, they find it
difficult to be compassionate to those who do not believe. Infidels are to be
killed or cast into the fire.117
Eastern religions tend to promote wisdom as the primary virtue. Foremost in
the teachings of the Buddha are the Four Noble Truths proposed in the sermon
Setting the Wheel of Dhamma in Motion.118 Life is full of suffering (dukkha);
suffering comes from craving; suffering can be stopped by the cessation of
craving; the way to stop craving is to follow the Eightfold Path. The Eightfold
116

Phillips, A., and Taylor, B. (2009). On Kindness. New York: Farrar Straus &Giroux;
Armstrong, K. (2010). Twelve Steps to a Compassionate Life. New York: Knopf.
117
118

Deuteronomy 15:6-9; John 15:5-6; Qur’an 9:5

Bodhi, . (2000). he connected disco rses of the
ddha
translation of the
a
tta i a translated fro the
li b
hi h
odhi. Boston: Wisdom
Publications (Saṃyutta Nikāya 56.11 Setting the Wheel of Dhamma in Motion).

318

Why?

Path to release from suffering does not specifically include compassion.
Nevertheless, we can interpret some of its ethical teachings (right speech, right
action and right livelihood) as representing compassion (karuna). The others
describe wisdom (prajna) and concentration (samadhi).
Although Buddhism promotes the attainment of nirvana (union with Brahman
and freedom from rebirth) as its main goal, another discourse of the Buddha 119
describes four “immeasurables” or “sublime states” (Brahmanvihara, literally
the abodes of Brahman):
Metta or loving-kindness – the hope that others will be happy
Karuna or compassion – the wish that others be free of suffering
Mudita or empathic joy – rejoicing in the success of others
Upeksa or equanimity – regarding all sentient beings as equal
Nevertheless, even in this sermon the Buddha spends much more time
describing techniques for the meditative mastery of the self than he does on
the Brahmanvihara.
In Buddhism compassion is a specific characteristic of a bodhisattva, one who
is capable of attaining enlightenment, but who remains in this world to help
others free themselves from suffering. Avalokitesvara is the main bodhisattva
of compassion. Tara is the female aspect of Avalokitesvara.120 She herself has
different aspects – green for enlightenment and white for compassion. In the
Mahayana tradition, the Amitabha, Buddha of Infinite Light, is the
compassionate Buddha who brings his followers to the Pure Land
One way to achieve enlightenment is through imitating the compassionate life
of a bodhisattva. This way to bodhicitta (awakened mind) is prominent in
Tibetan Buddhism and in the Pure Land Buddhist schools in China and Japan:
May I be an isle for those who yearn for land,
A lamp for those who long for light;
For all who need a resting place a bed;
For those who need a servant, may I be their slave. 121
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However, Ch’an Buddhism in China and the Zen schools of Japan returned to
meditation and the quest for wisdom. The arhat (Sanskrit) or luohan (Chinese)
is the sage that gains enlightenment by withdrawal from the world.
Nevertheless, the ideals of wisdom and compassion may not be separate.
Wisdom may come through the exercise of compassion; compassion may be
promoted by the attainment of wisdom. 122 In Eastern religions the gods have
consorts. Their union is an essential part of the teachings that make up the
Tantras, a set of sacred books in Hinduism and Buddhism written between the
6th and 13th centuries CE.123 The fusion of Shiva and Shakti (the male and
female principles) leads to liberation.
The term Tantra derives from Sanskrit words meaning “loom” (tan stretch and
tra instrument) and the scriptures represent the rituals and doctrines that are
woven together to provide insight. Another derivation would associate tan
with “explain” and tra with “salvation.” Tantric methods include many
different meditation techniques, involving mantras (syllables), mudras
(gestures), asanas (postures), pranayama (breathing exercises), and mandalas
(symbolic diagrams). The West became particularly intrigued by the sexual
practices used in some Tantra schools to invoke enlightenment. However,
there is far more to Tantra than orgasmic consciousness.
The union between the gods and their consorts is depicted in many sculptures
and paintings.124 One famous pair is Hevajra (diamond joy) and Nairatmya
(selfless), shown in Figure IV.5 Hevajra has many heads and many arms.
When embracing his consort he often holds in his left hand the female symbol
dilbu (bell) and in his right the male vajra or dorje (diamond or thunderbolt).
In the particular statue illustrated in the figure, Hevajra holds in his sixteen
hands the spirits of all the animals and all the gods. Around Hevajra’s neck
hangs a garland of severed human heads, representing the negative mental
attitudes he has overcome.
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Figure IV.5. The Union of Wisdom and Compassion. On the left is a Tibetan
gilt bronze statue representing Hevajra and Nairatmya (Musée Guimet, Paris
16th Century, Gilt Bronze, Height 30 cm, MA 499). Photo Credit: Alfredo Dagli
Orti, The Art Archive at Art Resource, NY. On the right are Tantra ritual objects.

Hevajra’s consort Nairatmya holds behind his neck a ritual skullcup (kapala)
in which she cuts away worldly attachments using the hooked vajra knife
(kartika) in her raised right hand. The kartika contains the hook of
compassion. The union of the two gods (yab yum or father-mother) represents
enlightenment.
Toward the end of the Hindu Bhagavad-gita, the god Krishna explains to the
prince Arjuna how attaining wisdom necessarily leads to compassion. True
wisdom is the recognition that each being is part of God. Once we know that
truth, we cannot harm another being since that would be the same as harming
ourselves. These verses are particularly difficult to translate. Word by word:
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alike in all beings/ existing the supreme lord/ in perishing not perishing/
who sees he sees.
the same seeing indeed everywhere/established the lord/ not he injures
by the self the self/ then he goes to the supreme goal. 125
The Sanskrit contains some wonderfully balanced words: “in perishing not
perishing” (vinasyatsu avinasyantam), “who sees he sees” (yah pasyati sa
pasyati) and “by the self the self” (atmana atmanam). Positive is balanced by
negative, instrument by object. A modern prose translation is
They alone see truly who see the Lord the same in every creature, who
see the deathless in the hearts of all that die. Seeing the same Lord
everywhere, they do not harm themselves or others. Thus they attain the
supreme goal.126
Erwin Schrödinger, the physicist who first proposed the wave equations of
quantum physics, was intrigued by the idea that every being is part of every
other. He felt that the Hindu scriptures provided a moral interpretation of the
reality described in quantum physics. 127 I must love my neighbor as myself if
we are both part of the same consciousness.

(v) Savanna Hangovers
When human beings evolved from other primates, we spent many years as
hunter-gatherers in Africa. Homo sapiens became a distinct entity about
300,000 years ago in Africa. About 50,000 years ago this species migrated out
of Africa and populated the world, either eliminating or intermarrying with
other hominid species, such a Homo erectus and Homo neanderthalensis.
Much the greater part of the life of our species was thus spent on the African
savanna. Since evolution is a very slow process, the evolutionary selection of
different human traits must have mainly occurred during those years.
Agriculture and the change in life style that it entailed did not begin until about
10,000 years ago. A major postulate of evolutionary psychology is that much
125
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of our behavior and our sense of morality evolved to solve the problems of life
as a hunter-gatherer on the African savanna.128
Some of the behavior of those days may not be appropriate to our present
culture. On the savanna (and indeed for many, many years after), the number
of offspring of a male individual would vary with the number of females that
he inseminated. The genes of male individuals capable of seducing women
thus became more frequent in the population. Perhaps this history makes the
modern human male still tend to philandery, despite the fact that contraception
now limits his reproductive success.
We can use similar ideas to explain why man has evolved to become stronger
and woman has evolved to become more beautiful. The more powerful male
will have sexual access to more females (either by attracting the females or by
defeating male rivals) and hence greater reproductive success. The more
attractive female will be able to select and keep the more powerful male, thus
ensuring that her children can grow up to have offspring of their own.
The sex ratio at birth is typically about 105 males to 100 females. This may
have evolved to compensate for the fact that males are more susceptible to
death in hunting. Human beings with a genetic trait that increases the sex ratio
may be selected during evolution because their societies would have more
offspring than those in which too few males reached reproductive age.
The interaction between human gender, culture and evolution, however, are
very complex. The rich and powerful may benefit in terms of their
reproductive success if they invest more in their sons than in their daughters
since sons have more offspring than daughters. The investment in sons rather
than daughters can take many cultural forms: education, passing on of power
though inheritance, female infanticide, and dowries. There may even be
genetically determined effects. The rich and powerful with some unknown
trait that increases the chance of male sons will have more offspring than the
rich and powerful without such a trait.129
However, perhaps we are getting a little far-fetched in our evolutionary
interpretation of human behavior. In Larry Nivens’ science-fiction novel
Ringworld, the character Teela Brown was selectively bred to be lucky. 130 This
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fancy is as fascinating as it is illogical. The selection of a random mutation
cannot control the outcome of a later random event. Some of the explanations
of evolutionary psychology seem just as fanciful.
The other criticism of evolutionary psychology is that it seems to make up
explanations for data that, if they had shown the opposite effects, might still be
similarly explained. Sometimes evolutionary psychology, like psychoanalytic
theory, can provide an explanation for anything. Indeed, the ideas about how
early humans acted in the savanna contributed significantly to the development
of psychoanalysis.131 Competition among males within groups of humans
would likely have led to powerful older males with large harems and younger
males with no females. This may have led to parricide. Instituting laws against
incest may have prevented the bloodshed and strengthened the group through
inter-family alliances. Unless there is something like a species memory, these
effects are more likely caused by culture rather than by evolution. How to
explain our abhorrence of incest remains unclear. Do we inherit something that
makes us consider incest wrong, are we taught that incest is taboo, or does
some developmental process decrease the sexual attractiveness of a sibling?
Evolutionary psychology has a tendency to make two mistakes. The first is the
naturalistic fallacy: to interpret what is as what should be. The second is the
moralistic fallacy: to consider what should be as what is. Examples from Alan
Miller and Satoshi Kanazawa are “Because people are genetically different
and endowed with different innate abilities and talents, they ought to be treated
differently” and “Because everybody ought to be treated equally, there are no
innate genetic differences between people.” 132

(vi) Milk of Human Kindness
The evolutionary success of Homo sapiens depended largely on the problemsolving abilities that came with an enlarged brain. However, this brain takes
many years to mature and the human infant needs protection and instruction
during this time. The human family provides an efficient way to foster the
developing brain.
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The human being is most susceptible to danger during birth and infancy. In
mammals a complex hormonal system evolved to control pregnancy, birth, and
lactation. One of the many hormones involved is oxytocin, a nonapeptide
(chain of nine amino acids) synthesized in the hypothalamus and released into
the blood stream in the posterior pituitary gland. Its primary function is to
cause the uterine contractions that lead to labor, its name deriving from the
Greek oxys (rapid) and tocos (birth). In addition, oxytocin causes breast milk
to move from the mammary glands into the nipple sinuses. The hormone
brings the baby into the world and provides it with sustenance.133
As well, oxytocin acts as a neuromodulator within the brain. A neuromodulator does not transmit information from one neuron to another but rather
alters the effectiveness of other transmitters. Another neuromodulator is
dopamine, which acts in circuits controlling movement and reward. 134
Oxytocin facilitates social interactions. Particularly important is the bonding
between mother and child. Here oxytocin interacts with dopamine: the
attachment between mother and child involves both pleasure and concern.
Oxytocin is also involved in other human bonding situations. Blood and brain
levels of oxytocin (and another posterior pituitary hormone called vasopressin)
are increased during both romantic love and sexual intercourse.135
As a neuromodulator, oxytocin affects many different processes in the brain.
In cognition, it enhances the memory of faces but not of other images,
particularly when the faces are happy. 136 In a similar way to binding families
together to provide infants with comfort and protection, oxytocin may
therefore imbue social memories with “familiarity.”
Oxytocin alters human behavior in social games. In the Ultimatum Game one
of two players is given some money. The player given the money can share
some of it with the other player. This player can accept, in which case both
players retain their money. However, if the amount shared is considered too
little, he or she can refuse the offer, in which case all of the money is taken
133
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away from both players. It is in the sharer’s best interest to give the other
player a respectable amount. When the original amount was 10 dollars, the
minimum judged to be acceptable was around 3 dollars, and the average
amount actually shared was 4 dollars.137 Intranasal administration of oxytocin
increased the amount shared to just below 5 dollars, without affecting the
minimum deemed acceptable. Generosity comes in a nasal spray.
The Trust Game involves an investor who is given some money which may be
invested with a trustee.138 The experimenter then gives the trustee a substantial
return on this investment. The trustee can return some portion of the return to
the investor but need not do so. The investor is uncertain about giving his or
her money to the trustee, since it might be a complete loss. However, the
trustee who receives no investment gets no return at all. The game usually
settles with the investors giving about 8 tokens out of 12 to the trustee.
Oxytocin significantly increases this amount. The trustee usually transfers
back to the investor a portion of the payoff that is less than if it were divided
equally between investor and trustee. Oxytocin does not affect this transfer
back to the investor. The hormone increases trust but does not attenuate
selfishness.
The ability of oxytocin to alter social relationships raises ethical questions. 139
Should oxytocin be used to foster romance? to heal a broken marriage? to
facilitate a business deal? to reduce tensions at the United Nations? The
problem is that pharmaceutical facilitation of trust and love might
simultaneously attenuate our powers of reason, leaving us open to being taken
for a ride. Romance and skepticism do not easily coexist. We want magic.

(vii) Altruism
The evolution of human morality has long been a crucial issue between
science and religion. How did altruism – activity solely for the welfare of
others – come to be? Religion attributes altruism to the commandments of
137
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God. Evolution considers it as one of the behavior patterns of a species whose
survival depends on social interactions. Any discussion of altruism must abide
by some definitions.140 The main types of social interaction are given in Table
IV.1
Altruism is difficult to explain by natural selection:
[T]he kinds of behavior which can be adequately explained by the
classical mathematical theory of natural selection are limited. In
particular this theory cannot account for any case where an animal
behaves in such a way as to promote the advantages of other members of
the species not its direct descendants at the expense of its own.141
Darwin noted the difficulties in explaining the behavior of worker ants. 142 This
ant has evolved for the good of the community but is itself sterile. How could
the worker ant have evolved if it could not preferentially pass down to its
offspring its defining characteristics? Darwin suggested that this may have
been related to effects on family relations: the worker ant improves the
survival of ants of the same family. Thus ants evolve so that they produce both
fertile and infertile offspring, with the fertile offspring more able to reproduce
and survive because of their infertile relatives.
Altruistic behavior is common in mammals. When a predator is detected,
many communal mammals give a warning signal that alerts the other animals
to flee. However, the warning signal more clearly identifies the individual
animal to the predator and often leads to its death. How can this behavior have
evolved if it decreases rather than increases the chance of survival for the
individual animal?
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Table IV.1 Types of Social Interaction
Activity

Effect on Actor

Effect on Recipient

Altruism

–

+

Reciprocity

+

+

Selfishness

+

–

Spite

–

–

William Hamilton proposed that such altruism was the result of kin
selection.143 If there is a family relationship between the altruist and the
individual who benefits from the altruism, then the altruistic behavior is
selected when the cost to the altruist is less than the benefit of the behavior to
the family, multiplied by a factor r denoting the genetic relationship (with
sibling-sibling being 0.5, grandparent-grandchild being 0.25, etc.). The gist of
this idea is given by J. B. S. Haldane’s statement that he would not risk his life
to save the life of one brother, but would do so for two.144
The higher the value of r in a community the more likely that altruism will
occur. Human beings have “diploid” cells with one set of chromosomes from
their mother and another set from their father. The value of r between parent
and child is therefore 0.5. The actual characteristics of the child will depend
upon the relative dominance of the homologous genes in each of the two sets
of chromosomes. The proportion of shared genes between ants in a colony is
often greater than 0.5. For example, unfertilized ant eggs develop into
“haploid” female worker ants with only one set of chromosomes. These ants
share all their genes (r=1) with the mother.
Biology then has come to terms with altruism and accepted that our behavior
can be governed to some extent by the welfare of others. However, this is
hardly the same as the altruism preached by the world’s religions. The essence
of the Parable of the Good Samaritan is that he does the right thing even
143
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though there is no relationship between him and the man who fell among
thieves. Jews and Samaritans did not intermarry.
Biology and sociology have tried to come to grips with this “strangeraltruism” by postulating the idea of reciprocity. 145 If you scratch my back, I
will scratch yours. Indeed, much of the biological evidence comes from
studies of mutual grooming. The tiny wrasse fish gets sustenance by cleaning
the mouth of the larger grouper fish. The grouper does not eat the wrasse even
when the cleaning has been finished. Thou shalt not devour the dentist.
Human reciprocal altruism is more complex. Decisions are made rather than
instincts followed. The science of these decisions largely derives from game
theory, particularly from the game called the Prisoner’s Dilemma. Two
prisoners will be tried for a crime. Each prisoner is separately presented with
two options: to provide evidence against the other (“squeal”) or not to give any
evidence. If one prisoner squeals, the other prisoner is sentenced to 5 years in
jail and the squealer is set free, If neither prisoner betrays the other, both
receive a 1-year sentence (one presumes that there is enough evidence to
convict them on some of the charges). If both prisoners squeal they both
receive 3-year sentences. Given the outcomes, the best result for both
prisoners (Jeremy Bentham’s “greatest good for the greatest number”) occurs
if neither squeals. However, if one refuses to squeal and the other squeals, the
one who does not squeal gets a longer prison term.
The Prisoner’s Dilemma has led to many ideas about human negotiation and
cooperation.146 Even when the payoff matrix is set up to reward an individual
for betrayal, human subjects tend not to do so. In the example given above, the
outcomes for squealing are either 3 years or 0 years and for not giving
evidence either 1 year or 5 years. Douglas Hofstader considered the actual
human behavior as evidence for “superrationality,” an understanding that the
other prisoner will see the overall benefit if both prisoners do not squeal. 147
In an iterated game, the best outcomes occur when one begins by acting in the
best interest of both players, and then just does what the other prisoner does
(“tit for tat”). Behavior then tends toward either mutual cooperation or mutual
145
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betrayal. The best outcome in the latter case occurs if an occasional gesture is
made toward mutual cooperation (tit for tat with intermittent forgiveness).
Altruism was ever the rallying cry of religion when confronted with the
coldness of science. The essence of Christianity is that Christ sacrificed his
own life to save the lives of others. Henry Drummond pointed out a missing
factor in the theory of natural selection:
Creation is a drama, and no drama was ever put upon the stage with only
one actor. The Struggle for Life is the “Villain” of the piece, no more;
and, like the “Villain” in the play, its chief function is to react upon the
other players for higher ends. There is, in point of fact, a second factor
which one might venture to call the Struggle for the Life of Others, which
plays an equally prominent part. Even in the early stages of development,
its contribution is as real, while in the world's later progress—under the
name of Altruism—it assumes a sovereignty before which the earlier
Struggle sinks into insignificance.148
Rousing words. Yet this is more cultural exhortation than biological evolution.
Is it behavior that we learn rather than inherit, or do we inherit an ability to
learn how to be good?

4. Humanity
(i) Learning to Be Good
The sense of right and wrong drives much of human behavior: how we teach
our children, how we reward our fellows and how we punish wrongdoers. We
strive for justice. Perhaps we have created our idea of justice in response to a
universe that blindly follows laws and appears to pay no attention to what is
right or wrong.
What is remarkable is how early in life human children demonstrate a sense of
right and wrong.149 In a role-playing game with dolls, 3.5 year old children
rewarded family more than friends and friends more than strangers (in-group
altruism). The children also rewarded those who had previously rewarded
them more than those who had not (reciprocal altruism), and those who had
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rewarded others more than those who had not rewarded anyone (indirect
reciprocal altruism).150 Three-year old children would also protest the behavior
of a puppet who had destroyed the work of another absent puppet,151 or who
had not followed the rules of a game.152
Examining younger children is more difficult, since they cannot verbalize
what they think. However, they can show us what they expect. An infant will
look for a longer time at something novel than at something expected. This
may be a precursor of the adult “double take,” when we look again at
something that does not fit with what we had presumed. Infants of 19 months
expected equal sharing of items between two puppets, and infants of 21
months expected that a puppet who worked at an assigned task should be
rewarded more than one who did not. 153 Moral expectations of fairness and
reward come early. The idea of “should” develops at the same time as “could.”
These findings bring up three issues. The first is whether morality is innate or
whether the infant rapidly learns what should be done from the behavior of its
family. In the latter case, the infant may have an innate ability to learn the
rules. Ideas of morality come early. However, so do ideas of God.154 Here we
do not know whether a young child’s belief in God is an attribution of agency
to the universe, an evolved ability to perceive the divine, or a propensity to
believe what one’s family believes.
A second issue is that moral knowledge can only occur after the development
of the more basic concepts of object, causality, animacy, and agency. 155 An
infant must first distinguish a particular object from its background, and then
discover how objects physically interact with each other. Objects must then be
recognized as animate or inanimate: animate objects are those that are self-
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propelled rather than moved by outside forces. The minds of others must then
be identified: agents are animate objects that act with purpose. The infant may
thus sequentially develop into a scientist, a mentalist, and finally a moralist.
The third issue is that innate moral knowledge (or the innate ability to learn
such knowledge) may compete with self-interest. Both have developed
through the evolution of the modern human, who spent many thousands of
years in small groups hunting and foraging. What is good for me will help my
genes survive. What is good for my group will help me survive. The problem
is that sometimes what is good for me is not good for my group.
Our evolution fitted us for small groups and not for modern society. Human
infants know or learn very quickly that they should not harm their fellows, that
they should deal fairly with others and that they should take care of those in
distress.156 Suffering comes about when we do these things only for the good
of one group and not for the good of others. For humanity to survive our
notion of group needs to grow beyond the boundaries of tribe, nation, class,
race, and religion.

(ii) Cultura Animi
In the Tusculan Disputations, Cicero likened learning to agriculture:
As a field, though fertile, cannot yield a harvest without cultivation, no
more can the mind without learning; thus each is feeble without the other.
But philosophy is the culture of the soul. It draws out vices by the root,
prepares the mind to receive seed, and commits to it, and, so to speak,
sows in it what, when grown, may bear the most abundant fruit.157
How do we cultivate the soul? What do we teach our children? In Greece and
Rome, the “trivium” – grammar, logic and rhetoric – was paramount. The
Middle Ages supplemented this with a “quadrivium” – arithmetic, geometry,
music and astrology – to form the “liberal arts.” These were the subjects to be
mastered to be a free man, liber being Latin for “free.” Although originally
this freedom was distinguished from slavery, it later came to refer to those that
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did not have to work for a living. Workers learning technical skills were
apprentices rather than students.
Another term that came into use during the late Middle Ages was the
“humanities.” Studia humanitatis (studies of those things related to man) were
distinguished from studia divinitatitis (studies of those things related to god).
These different approaches to knowledge were discussed by J. M. Coetzee
using the fictional personae of Elizabeth Costello, an Australian novelist, and
her sister Blanche Costello, a Catholic missionary in Africa. 158 Blanche
presents the humanities as initially being concerned with the texts whereby the
message of Christ was transmitted to man. Understanding the Bible required a
complete knowledge of the languages in which it was originally written and
the cultural contexts of the writers. With the Renaissance, the humanities
became independent of their origin in the church. Philosophy came to be
studied for its own sake, and humanism came to rival theism. Blanche laments
this loss of purpose, this flight from salvation. In an early version of this story,
Elizabeth protests that humanity should be creative and not derivative, but
Blanche’s passion dominates. In the final version, Elizabeth subverts the
argument by describing an episode from her own life, in which a complex
mixture of eros, agape and caritas illustrates what is human rather than divine.
The Renaissance that created the humanities had an uneasy relationship with
the empirical sciences. Although acknowledging the importance of close
observation, Renaissance scholars presumed that all observations had already
been made by the great thinkers of Greece and Rome.
[O]ur concept of science could never have flourished, or even been
conceived at all, under the aims and sensitivities of the Renaissance. This
movement did wish to augment the storehouse of human knowledge –
but not by discovering new truths of nature through observation and
experiment. As the name implies, Renaissance scholars sought a rebirth,
not an accumulation or a revolution. They believed that everything worth
knowing had been ascertained by the great intellects of the classical
world.159
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During the Enlightenment, empiricists insisted on seeing the data at first hand.
The “natural sciences” soon separated themselves from the humanities, taking
much of mathematics with them. In the 19th century, the social sciences
followed suit.
The humanities, however, remained focused on the past. The main course for
the education of gentlemen at Oxford University – “Greats” or literae
humaniores (more humane letters) – was devoted to a thorough knowledge of
the languages and culture of Greece and Rome. Sciences were often
considered at the same level of the trades and unfit for cultured gentlemen.
As Lytton Strachey remarked in his biography of Thomas Arnold, the famous
headmaster of Rugby School and the father of the poet Matthew Arnold, the
study of the classics to the exclusion of the sciences had a way of persisting:
Certainly, there was something providential about it – from the point of
view of the teacher as well as of the taught. If Greek and Latin had not
been ‘given’ in that convenient manner, Dr. Arnold, who had spent his
life acquiring those languages, might have discovered that he had
acquired them in vain.160
As the 20th century progressed, the place of the classics in the curriculum
retreated. Nevertheless, they persisted as a mark of culture. In 1944, British
commandos and Cretan partisans kidnapped a German general in Crete.
During his capture the general, looked up at the Mount Ida and murmured in
Latin from one of the Odes of Horace:
You see how Mount Soracte stands
white with deep snow,
His British captor Paddy Fermor continued the quotation
how the struggling trees can no
longer sustain their burden, and the rivers
have frozen with the sharp frost.161
Nowadays, the concentration once placed by the educational systems on the
classics seems misjudged. Yet this anecdote demonstrates how it gave
Europeans a shared heritage even in the midst of war.
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As the 20th century progressed, education in the sciences took over more of the
school curriculum, and universities became more oriented toward the applied
sciences of engineering, business, and medicine. Those concerned with
education worried that we were no longer cultivating the soul. Rabindranath
Tagore realized that the material progress that comes from science can protect
man from the elements and nations from each other, but warned that we should
not sacrifice our soul for our physical protection:
The living man has his true protection in his spiritual ideals, which have
their vital connection with his life and grow with his growth. But,
unfortunately, all his armour is not living, — some of it is made of steel,
inert and mechanical. Therefore, while making use of it, man has to be
careful to protect himself from its tyranny. If he is weak enough to grow
smaller to fit himself to his covering, then it becomes a process of
gradual suicide by shrinkage of the soul. 162
Nowadays, we may be teaching our youth to contribute to the economy yet
failing to ensure that they can properly participate in democracy. 163
Democracy requires people who can think critically, make careful decisions,
and have respect for the rights of others. These abilities may be most easily
taught in the humanities, where one develops opinions rather than learns facts.
However, this benefit is more asserted than proven, and even those in the
humanities sometimes realize that their claims are easily over-stated.164

(iii) Natural and Unnatural Acts
Our intuitive sense of right and wrong is the “natural law” on which we base
our morality. The recognition of this law is the process of “conscience.”
Regardless of how we are educated or how our society operates, our
conscience works similarly. Human culture has long realized that the laws
promulgated to ensure the workings of society may come in conflict with an
individual’s conscience. In these cases, the natural law should be paramount.
However, the natural law is often difficult to determine. It is understood by
intuition, and followed by inclination. Jacques Maritain proposed that ethics is
162
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related to the natural law as theology is to the mystical experience of God, or
as esthetics is to the experience of the beautiful. 165
Maritain called Sophocles’ Antigone the heroine of the natural law. Her
brother Polynices rebelled against his brother Eteocles, the ruler of Thebes.
Both brothers died in the battle. Creon became king of Thebes and forbade any
funeral rites for the traitor Polynices. Antigone defied this order:
nor did I deem
Your ordinance of so much binding force,
As that a mortal man could overbear
The unchangeable unwritten code of Heaven;
This is not of today and yesterday,
But lives forever, having origin
Whence no man knows: whose sanctions I were loath
In Heaven’s sight to provoke, fearing the will
Of any man.166
This logic is the basis of civil disobedience. The problem is how to know that
what is perceived as the natural law is indeed the right thing to do. When does
conscience take precedence over the law? The laws promulgated by a state are
often derived from the natural law. However, they sometimes also exist to
entrench the status of the powerful.
The relation between natural law and religion is complex. On the one hand, the
natural law can be conceived as independent of divinity. Hugo Grotius
famously stated that we know what is right “even if we concede … that there
is no God” (etia si dare s … non esse De ).167 Others, such as Maritain,
propose that the natural law as perceived by man derives from the “eternal
law” as perceived by God. Our perception of the divine law is as yet
imperfect: “Only when the Gospel has penetrated to the very depth of human
substance will natural law appear in its flower and its perfection.” 168
The relation between natural law and nature is also complex. Laws of nature
are deduced from our experience of the real world. They portray what is rather
165
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than what should be. Such laws can be demonstrated, analyzed and tested. The
natural laws for human behavior are understood by intuition. We know what is
right but know not how we know.
If the natural law is the sum of human dispositions or inclinations, then we
might be able to study it in terms of evolution. Many of our behaviors may
have been selected to promote our survival. Commandments against murder
clearly facilitate survival. Edicts against incest decrease the probability of
deleterious recessive genes becoming homozygous. However, this may be less
important than the taboo’s social effects. Mating outside the group (exogamy)
enlarges and strengthens the group. Claude Lévi-Strauss quotes a Papuan
Don’t you realize that if you marry another man's sister and another man
marries your sister, you will have at least two brothers-in-law, while if
you marry your own sister you will have none? With whom will you
hunt, with whom will you garden, who will you visit? 169
If natural causes such as evolution are the basis for our morality, perhaps we
can determine what is right by what is natural. Many recent publications have
shown that homosexual behavior is widespread in nature. 170 However, the
argument from nature holds no water for those who believe that homosexuality
is immoral. They quickly point out that animals sometimes eat their young.
The evolutionary benefit of homosexuality requires some thought.
Homosexuality should decrease genetic survival, since homosexual
relationships have no offspring. However, the same genes predisposing an
individual to homosexuality might also predispose heterosexual relatives to
have more sexual partners and hence more offspring. 171 Another possibility is
that female maternal relatives of male homosexuals may have greater
fecundity than female maternal relatives of male heterosexuals. 172
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Why homosexuality causes such religious fulmination is not easy to
understand. In the Abrahamic religions, early laws expressly prohibited
homosexual relations on pain of death. “If a man also lie with mankind, as he
lieth with a woman, both of them have committed an abomination: they shall
surely be put to death; their blood shall be upon them.”173
However, the relationship between David and Jonathan was probably
homosexual, and this relationship is considered exemplary rather than
abhorrent. David lamented the death of Jonathan: “Very pleasant hast thou
been unto me: thy love to me was wonderful, passing the love of women.”174
One fear about homosexuality is that it leads to child-abuse. Many people in
the Roman Catholic Church have suggested that the problem of child
molestation by priests is actually a problem of homosexuality. Most child
molesters are male, and their victims are more likely male than female.
However, child molesters are fixated on children and unlikely to have sexual
relations with adult males. Adult homosexuality is no more common among
child molesters than in the general population.175
Pedophilia is typically used to describe relations between a man and a child
before puberty (13 years or less). If the relationship is with an adolescent, the
term “ephebophilia” can be used. The Greco-Roman homosexual experience
involving an older man (erastes) and an adolescent (catamite) was common
and not considered wrong. As the younger man grew up, he would often turn
to heterosexual relationships. Nevertheless, the practice raises troubling
questions of consent, because of the unequal status the two lovers.
The Warren Cup in the British museum shows an older man making love to an
adolescent boy.176 This exquisite piece of 1st-century Roman silverware from
Palestine hearkens back to Greek customs. Homosexuality was practiced by
the Romans, though not as openly as by the Greeks. The cup may have been
hidden by its owner when he fled from the fighting that occurred during the
violent confrontation between the Jews and the Romans in 66 C.E. The beauty
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Figure IV.6 Warren Cup, Roman Silverware, 1 Century CE (detail). © The
Trustees of the British Museum. All rights reserved.

of the silverware highlights the issues (Figure IV.6). Does it depict a loving
relationship or a sin against the commandments, a natural or unnatural act?

(iv) Criminous Clerks
The problem of pedophile priests has generated much recent discussion. 177 The
Roman Catholic Church has evaluated and treated these priests under canon
law without reporting them to civil authorities. Typically, the pedophile priest
repents, undergoes a period of prayer and meditation, and is then transferred to
another parish. Little thought has been given to the victims, either those who
have already suffered or those that might suffer in the future. Canon law is

177

Robertson, G. (2010). The Case of the Pope: Vatican Accountability for Human
Rights Abuse, London: Penguin. Such problems are not limited to the Roman Catholic
Church, but occur in other contexts when the rights of children are made subservient to
the prestige of an institution, particularly when the institution claims access to divine
guidance: Bruni, F. (2013, July 22) The faithful’s failings. New York Times.

Why?

339

obsolete and ineffective, with no provisions for the collection of evidence or
the cross-examination of witnesses.
The conflict between canon law and civil law led to the martyrdom of Thomas
Beckett, Archbishop of Canterbury, in 1170. The reign of Henry II was
notable for the beginning of common law: judges wrote up their decisions and
these became precedents to be followed or revised in similar cases. However,
Beckett refused to allow his priests to be evaluated in secular rather than
ecclesiastical courts.178 There were likely only a few “criminous clerks”
(clerics), but the conflict between archbishop and king escalated. Henry may
have wished to be rid of his troublesome Archbishop but not by means of
murder. The martyrdom gave the benefit of history to the church.
The rule of law occurs in different ways. English speaking countries mainly
use common law. Many European countries use civil law: legislated laws are
assembled into codes of law. The Roman Catholic Church uses canon law,
based on Church edicts. The Muslim world uses Shariah law based on the
Qur’an and other works of the Prophet. Many in the West are suspicious of
any law based on revelation, since it gives to priests or imams the role of
interpreting the laws. They are subject only to God and not to man.
The Roman Catholic Church uses the concept of “Natural Law” to supplement
the revealed law of scripture. The idea of natural law stems from writings in
the scriptures such as:
For when the Gentiles, which have not the law, do by nature the things
contained in the law, these, having not the law, are a law unto
themselves:
Which show the work of the law written in their hearts, their conscience
also bearing witness, and their thoughts the mean while accusing or
else excusing one another179
This idea that we know in our hearts what is right and wrong was expanded by
Thomas Aquinas into the concept that God makes clear the right use to which
all things created should be put. This logic prohibits the use of condoms, even
to prevent the spread of disease, because they interfere with the natural use of
the penis for impregnation. It also leads to current church doctrines against
homosexual relations, since these use sexual organs for pleasure rather than for
procreation. Such behavior is considered “unnatural:”
178
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[C]ertain special sins are said to be against nature; thus contrary to sexual
intercourse, which is natural to all animals, is unisexual lust, which has
received the special name of the unnatural crime. 180
Unfortunately, it is far from clear how we might know the purposes of things
or indeed whether they have only one purpose. When to apply the logic is not
clear. Why is the celibacy of priests not unnatural?

(v) Mediators of Compassion
Human beings need help in following their moral ideals. God often appears
too far removed from us to offer moral sustenance. Thus we often deal with
saints, human beings that can show us that being good is possible.
A bodhisattva (great being) is one who has decided to reach nirvana through
the path of compassion. The Lotus Sutra describes the bodhisattva
Avalokitesvara – “the one who regards the cries of the world.”181 He is the
bodhisattva of compassion, the one to whom we can call when in need. In the
Mahayana tradition of Buddhism, he is represented as a gentle young man. As
Buddhism interacted with other religious movements in China in the 9th or 10th
century CE, Avalokitesvara became the goddess Guanyin or Kuan Yin. .
Kuan Yin is similar to the goddess Tara in North Indian and Tibetan traditions,
the Taoist Mother Goddess and the Christian Virgin Mary. Kuan Yin is the
most popular deity of China and Southeast Asia. 182 Figure IV.7 shows a
wooden carving of Kuan Yin. The relaxed and self-assured pose with her right
arm resting upon the raised knee is called lalitasana (royal ease).
As Buddhism spread to Korea and Japan, Kuan Yin became Kannon, a
sometime male and sometime female bodhisattva. 183 The female Kannon is the
bodhisattva who attends childbirth. In Japan, Kannon is sometimes considered
in the Shinto pantheon, as the sister of Amaterasu, the sun goddess.
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Kuan Yin is often associated with the idea of “thousands.” Statues of Kuan
Yin may have a thousand eyes and thousand arms. In the 12 th-century
Sanjusangendo temple in Kyoto, a central large Kannon with one thousand
arms is surrounded by one thousand smaller Kannons to form a Sea of Buddha,
the title of a 1997 set of photographs by Hiroshi Sugimono.

(vi) Oracles and Prophecies
When deciding what to do we often turn to oracles. By adding something
unexpected, random, or tangential to what we already know, an oracle forces
us to imagine different explanations for the way things are and new predictions
for what might be. Its real purpose is therefore not to foretell the future but to
make us think.
The hexagrams of the I-Ching, the poems of Kuan Yin, the cards of the Tarot,
and the horoscopes in the daily newspaper work in the same way. Confronted
with a need to understand the present situation or to decide how to act, some
random data are thrown into the mental mix. Rethinking things to include this
input may lead to a solution.
Wanting some ideas about the future of this book, I randomly selected one
hexagram of the I-Ching,184 and one poem of Kuan Yin.185 The I-Ching
hexagram was named ’ n for “oppression” or “exhaustion.”

It is composed of two trigrams: the lake above, the abyss below. The abyss is
perhaps related to the Schiller poem that Bohr used to quote, “Truth resides in
the abyss.”186 The judgment associated with the hexagram reads
184
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Figure IV.7 Chinese wooden statue of Seated Guanyin.. This 11 century
version of the bodhisattva is male but has all the grace and elegance of the
female. (Walters Art Museum in Baltimore, Creative Commons License)

Oppression. Success. Perseverance.
The great man brings about good fortune.
No blame.
When one has something to say,
It is not believed.
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This did not bode well. With perseverance the book might get finished, but it
will not be believed.
The poem from Kuan Yin read:
You try to climb the healing tree to the Palace of the Moon,
But sadly the Gate of Heaven is not open – even for you,
And the fact that you tried will travel far and wide …
And everyone will smile and enjoy the flowers in their gardens.
I shall not solve the problems that I am considering, though my efforts might
evoke a smile from everyone. Whether the smile is on account of my
foolishness or their contentment remains uncertain.

(vii) Freedom of Conscience
Sometimes we behave badly but are spared the consequences because of
“moral luck.”187 A driver who fails to stop at a red light is guilty of
manslaughter if he kills a pedestrian who happens to be crossing the road.
However, if there is no pedestrian, he is only guilty of recklessness. The usual
legal judgment is that both the level of wrongdoing and the severity of the
punishment depend on the outcome. Attempted murder is not punished in the
same way as murder. In some ethical interpretations, however, the guilt is
considered equivalent: a man who looks lustfully at a woman can be
considered to have already committed adultery. 188
Luck is conceptually related to risk. An action entails risk if it may lead by
chance to a negative outcome. Good luck occurs when any action, risky or not,
leads to a positive outcome. In many situations, risk is considered desirable.
Rewards may come only to those who run the risk. Faint heart ne’er won fair
lady. We might therefore consider the concept of moral risk: doing the right
thing when we might be wrong.
Moral risk is important. However, one should not actively seek moral risk in
the hope of moral success. The pastor who tries to help the prostitute may be
acting more from lust than charity. Exposing oneself unnecessarily to the
possibility of sin is moral foolhardiness. Staying away from temptation is the
best approach for both lecher and drunkard.
187
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Moral courage is distinguished from other types of courage by its association
with the idea of what is right. Stating these ideas or acting upon them needs
courage when there is risk of punishment. Courage is required to tell a tyrant
he is wrong or to disobey a law that is unjust. All too often, moral courage
leads to prison or to death. All too often, it is easier to acquiesce to what
society promotes than to assume responsibility for one’s own actions.
Dietrich Bonhoeffer is an essential modern example of moral courage. As a
lecturer in Berlin he proposed the ethical principles of Christology – trying to
do what Christ would do if here were faced with the same situation.
Bonhoeffer participated in the conspiracy to assassinate Hitler in 1942, going
against moral laws forbidding murder and social laws requiring obedience to
the government. For this he was imprisoned and finally hanged in 1944.
The main problem with exercising moral courage is the uncertainty of
knowing what is right. Who am I to say that what I propose to do is correct?
The very fact that it runs counter to what others believe is right makes one
doubt. There must be recourse to something absolute, and an immediate and
untrammeled awareness of this. Bonhoeffer believed in a “God who demands
responsible action in a bold venture of faith, and who promises forgiveness
and consolation to the man who becomes a sinner in that venture.” 189
However, religious fanatics believe just as strongly as true believers that they
know God’s will. How do we interpret the will of God or the natural law?
Who is to say that we understand it correctly? We must assume the
responsibility of our freedom:
The responsible man acts in the freedom of his own self, without the
support of men, circumstances or principles, but with due consideration
for the given human and general conditions and for the relevant questions
of principle. The proof of his freedom is the fact that nothing can answer
for him, nothing can exonerate him except his own deed and his own
self. It is he himself who must observe, judge, weigh up, decide and act.
It is man himself who must examine the motives, the prospects, the value
of the purpose of his action. But neither the purity of the motivation, nor
the opportune circumstances, nor the value, nor the significant purpose of
an intended undertaking can become the governing law of his action, a
law to which he can withdraw, to which he can appeal as an authority,
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and by which he can be exculpated and acquitted. For in that case he
would no longer be truly free. 190

5. Justice
(i) Moral Economics
Human social interactions require that we each contribute to the public good.
However, selfishness can defeat the best of society’s intentions. 191 For
example, we know that we should not have too many children because
overpopulation will deplete the earth’s ability to sustain humanity. Yet for an
individual, a larger family means a greater source of support when we grow
old. How is the public good promoted over the individual desire? Recent
economic research has looked at how we balance these two drives.
The Public Goods Game illustrated in Figure IV.8 involves a small group of
four individuals.192 Each is given an endowment and asked to contribute some
portion of this to the public good. The experimenter then increases the total
amount invested in the public good by a factor less than the number of
individuals in the group and returns this equally to each of the members of the
group.
In the best of all possible worlds (first section of upper graph) everyone
contributes as much as they can and each receives high benefit. However, one
selfish individual (a shirker) might realize that he or she would stand to gain
more by not investing anything but still receiving an equal division of a
smaller public good (second section). The other individuals are then played for
“suckers.” Because of this possibility, individuals tent to invest only a small
portion of their endowment, and even this portion decreases over repeated
trials (lower graphs, initial set of trials).
Each individual is then allowed to punish others for not investing sufficiently
in the public good, for example by contributing less than the average amount
that each individual invests (third section of upper graph). The punishment is a
reduction in the shirker’s share of the return on the public good. The
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Figure IV.8 Public Goods Game. The amounts are shown per person. The
final return is the amount retained plus the payoff from the investment in the
public good.

participants are happy to punish shirkers even if this comes at a cost. The
system works: the amount invested in the public good increases, as does the
average return (lower graph, second set of trials). Furthermore the cost of
punishment decreases markedly as the number of individuals acting selfishly
decreases.193
The lower graphs in the figure show the effects of punishment in two
conditions. In one, each trial occurs with new groups. The investor has no
193
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knowledge of how these “strangers” may behave. In the other, the investor
plays with the same group of individuals on every trial, even though there is
no communication between the members of the group. These “partners”
quickly learn how the system works for their particular group, and punishment
is far more effective.
Some individuals who contribute to the public good may nevertheless not wish
to incur the cost of punishing those that do not so contribute, and this may
attenuate the effect of punishment. In order to counteract this, the investors
may be allowed to punish both non-cooperators and non-punishers.194 This
both enhances and maintains the group’s investment in the public good. This
simple game illustrates how the web of human society sets itself up. Part of
our taxes supports the agency that ensures we all pay our fair amount.
The public goods game is similar in structure to Jesus’ Parable of the
Talents.195 The master leaves on a journey and gives money to each of his
three servants. Two servants invest the money and increase its amount, but one
servant, fearful that the master would punish him for any loss, buries the
money in the ground. Upon his return, the master takes the money from the
fearful servant and distributes it to those that made money from their
investments. This parable concludes “For unto every one that hath shall be
given, and he shall have abundance: but from him that hath not shall be taken
away even that which he hath.” Though frightening out of context, this makes
sense in terms of the public good. We must contribute our talents, in the sense
both of money and ability.
These games make sense with what we know about human behavior. Human
beings are neither totally selfish nor totally altruistic. However, it is often
difficult to extrapolate from the experimental findings. Most of the games are
played without any communication between the individuals, something that
would seldom happen in real life.
Interestingly, human beings contribute to the public good even when their
return is less than their investment, and it would be in their best interest to
contribute nothing.196 Is this because of some innate drive to be at least slightly
194
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altruistic, some inability to understand the experimental paradigm, or some
irrepressible tendency to gamble? Real life is far more complicated than the
laboratory.

(ii) My Brother’s Keeper
The crucial moment in La Chute (The Fall) by Albert Camus occurs when the
narrator, Jean-Baptiste Clamence, a successful and respected lawyer, crosses a
bridge over the Seine late on a November night. He passes a slim young
woman dressed in black leaning on the railing. After reaching the other side
and walking about fifty yards along the quay, Clamence hears a sound like that
of a body striking the water. He stops. He hears several cries, moving
downstream. Then silence. He remembers:
I wanted to run and yet did not move. I was trembling, I believe, from
cold and from shock. I told myself that I had to do something quickly and
I felt an irresistible weakness sweep over my body. I have forgotten what
I thought then “Too late. Too far . . .” or something of the sort.
Motionless, I continued to listen. Then, slowly, in the rain, I walked
away. I told no one.197
It is not clear what could have been done. The river is wide and flows quickly.
At night it would have been almost impossible to see anyone in the water.
Though Clamence was in good shape, the water was cold and it would have
been dangerous to attempt a rescue, even in daylight. Yet something should
have been done.
The incident stays with Clamence. He had been complicit in a suicide. He had
looked the other way. He finds himself undermined by a sense of guilt.
Ultimately, he becomes a self-styled “Penitent Judge.” Like Samuel
Coleridge’s Ancient Mariner, he accosts people to tell them his story and to
ask them what they would have done. And to demonstrate that man is not who
he might wish to be, that he loves himself far more than his neighbor, that he
lacks the courage to fulfill his moral responsibilities, and that he cannot escape
judgment.
Clamence thus tries to have everyone join him in a fraternity of guilt: “The
portrait that I offer to my fellow man becomes a mirror.” 198 We are all
incapable of goodness. This is existentialist hell. Having taken upon ourselves
197
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the responsibility for living our own lives, we find ourselves unable to do what
is right.
Another work that considers a similar predicament is a short story called The
Falls by George Saunders. The story takes place in a small American town.
While walking home by the river, ruminating on his failed life, Morse sees two
young girls in a canoe. They must have been playing at the dock and somehow
untied the painter. Now they are being carried downstream towards the falls.
The canoe soon reaches the small islet in the middle of the falls – the Snag –
and starts to break up. No one is around to help. Many years ago, a highschool student on the swimming team had died trying to swim out to the Snag.
What to do? He fiercely wished himself elsewhere. The girls saw him
now and with their hands appeared to be trying to explain that they
would be dead soon. My God, did they think he was blind? Did they
think he was stupid? Was he their father? Did they think he was Christ?
They were dead. They were frantic, calling out to him, but they were
dead, as dead as the ancient dead, and he was alive, he was needed at
home, it was a no-brainer, no one could possibly blame him for this one,
and making a low sound of despair in his throat, he kicked off his loafers
and threw his long ugly body out across the water. 199
The story ends there. Did Morse drown or did he make it to the Snag? Was his
action heroic or foolish? Was it the right thing to do? Did it show that man is
full of courage and love, or that he is irrational?

(iii) States of Man
In the early history of humanity, the increase in population and the larger size
of its functioning groups led to two main developments. First, work was
divided among individuals. Some would find food and others would care for
the children. Second, some individuals became leaders and governed the
others. Anarchy did not work.
Many different types of government have since evolved. 200 Governments
differ as to whether they primarily benefit the individual or the group. Some
governments aim to increase the well-being of all the people. Basic needs such
199
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as health, education, security, and employment are guaranteed. Given this
general well-being, each individual should thus be free to live their lives as
they would wish. Other governments primarily foster the liberty of each
subject. Individuals should be free to do as they wish. Society as a whole
should then generally benefit from the industry and creativity of these free
individuals. This dimension is usually mapped from left (socialism) to right
(libertarianism).
These terms originated from where delegates were seated relative to the
president in France’s National Assembly just before the French Revolution.
However, that seating was actually based on the delegates’ attitudes to change:
progressive (bringing in the new order) or retrogressive (maintaining the old
order), and this distinction changes as the present order changes. For example,
modern US leftists could be considered retrogressive in their desire to follow
the goals of Roosevelt’s New Deal. The left-right dimension is often related to
the liberal-conservative dimension, but this may be a false similarity. Liberals
use a morality that fosters individual freedom of choice, whereas conservatives
base their morality on rules and principles generally accepted by society.
Governments also vary on how easily they can be changed. A democracy
allows the people to vote for a new government if they are displeased, whereas
an autocracy cannot be changed unless the tyrant allows, and tyrants seldom
do. Problems occur when the people democratically elect an autocrat to head
their government, and thus forfeit their control.
A final dimension of government depends on its response to outsiders. A
nationalist government exists only for the benefit of its own people and tends
to wage war on others. Such activity can occur on the basis of race (promoting
the Aryan ideals of Nazism), ideology (expanding the communist revolution),
or religion (spreading the faith), as well as nationhood. An internationalist or
pluralist government cooperates with other governments to promote peace.
One way to assess a government is to see how well it allows its artists to work.
A good government allows artists the freedom of their art. However,
governments tend only to appreciate art when it supports their agenda.
Politicians and artists seldom get along. Satire and criticism can easily be
considered treason.
This “old quarrel” between art and politics goes back to The Republic.201 Plato
(through the character of Socrates in the dialogue) banished poets and painters
201
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from his ideal society. The main argument stems from the theory of ideas
(“forms” or “essences”). We are able to grasp the general idea of a “table” as
defined by the essential characteristic of the various individual tables that we
perceive. For Plato, truth is in the idea and not in the external world of objects.
Particular tables are only imitations (or “representations”) of the idea. Since a
painting is an imitation (mimesis) of a particular object, it is twice removed
from truth – an imitation of an imitation.
Plato proposed that poetry suffers the same defects as painting. The poet
imitates individual people, in the sense of telling a story about them. However,
Plato suggested that it would be better to describe the human ideal. The poet
fails to portray this, giving instead a weak imitation of an individual that is
himself but a weak imitation of what a man should be.
Plato also wished to banish the poets because they appealed to the emotions
rather than to the intellect. Plato used the example of grief. The tragic poets
portray this in a highly emotional manner. The good man (or true philosopher)
would restrain his grief. Poetry promotes emotion and blunts our reason. This
is not edifying.
Plato’s reasons for banishing poetry do not resonate with our current thinking.
The theory of ideas has been superseded in both science and philosophy.
Science postulates a real world of objects which we perceive and about which
we have ideas. Philosophy has considered that existence might precede
essence, that the individual might be primary and the ideal only an abstraction.
Emotions have become more accepted as natural and necessary to human life.
Nowadays, we consider the arts as among the highest of human endeavors. A
society without paintings or poetry would be considered sterile. Karl Popper
considered the whole of Plato’s The Republic as anathema to any concept of
an open society.202 Many other aspects of Plato’s ideal society had disturbing
connotations. He suggested a strict class system. He proposed eugenic means
for propagating the oligarchy of philosophers. He considered Athenian
democracy as a chaotic ship
The captain is larger and stronger than any of the crew but a bit deaf and
short-sighted, and doesn’t know much about navigation. the crew are all
398b9; Republic 595-608b10. Cambridge, UK: Cambridge University Press; Griswold,
C. (2008). Plato on rhetoric and poetry. Stanford Encyclopedia of Philosophy.
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quarelling with each other about how to navigate the ship, and thinking
he ought to be at the helm; they know no navigation and cannot say that
anyone ever taught it them, or that they spent any time studying it; indeed
they say it can’t be taught and are ready to murder anyone who says it
can. They spend all their time milling round the captain and trying to get
him to give them the wheel.203
Plato’s criticisms of democracy are worth consideration. He does warn of how
a popular leader can become a tyrant by insisting on a special police force
loyal only to himself: “the notorious gambit which all tyrants produce at this
stage of their career, the demand for a personal bodyguard to preserve the
champion of the people.”204 Furthermore, Plato did argue in Crito for the idea
of a social contract.205 Socrates refused to escape from prison and his deathsentence because he felt bound by the laws of the society in which he lived.
Aristotle was much more favorably disposed to poetry than Plato. Plato lived
near the beginnings of Greek drama. In Aristotle’s time, the art form was well
established. Aristotle fully realized the importance of mimesis:
It is clear that the general origin of poetry was due to two causes, each of
them part of human nature. Imitation is natural to man from childhood,
one of his advantages over the lower animals being this, that he is the
most imitative creature in the world, and learns at first by imitation. And
it is also natural for all to delight in works of imitation. The truth of this
second point is shown by experience: though the objects themselves may
be painful to see, we delight to view the most realistic representations of
them in art, the forms for example of the lowest animals and of dead
bodies. The explanation is to be found in a further fact: to be learning
something is the greatest of pleasures not only to the philosopher but also
to the rest of mankind, however small their capacity for it; the reason of
the delight in seeing the picture is that one is at the same time learning –
gathering the meaning of things.206
Aristotle also described how tragedy allows us to release our emotions in
catharsis (purgation, purification):
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A tragedy, then, is the imitation of an action that is serious and also, as
having magnitude, complete in itself; in language with pleasurable
accessories, each kind brought in separately in the parts of the work; in a
dramatic, not in a narrative form; with incidents arousing pity and fear,
wherewith to accomplish its catharsis of such emotions. 207
Plato’s dialogue Phaedo narrates the death of Socrates. Socrates had been
condemned to death for corrupting the youth of Athens and for impiety toward
the city’s gods.208 The mode of his death is by hemlock, which causes a
paralysis of the muscles, ultimately stopping the victim from breathing. The
hemlock was likely mixed with morphine to render the death more peaceful. 209
Prior to taking the hemlock, Socrates made a request to Crito “I owe a cock to
Asclepius; will you remember to pay the debt?” The usual interpretation is that
Socrates wished to thank Asclepius, the god of healing, for curing him of the
disease of life. The fact that Socrates last words dealt with fulfilling a religious
obligation is ironic in the context of his execution for impiety.
Robin Waterfield has suggested a different meaning: that Socrates was
offering himself as a scapegoat whose death might allow Asclepius to purify
Athenian society of its ills.210 The recently restored democracy in Athens was
indeed “ready to murder” anyone who questioned its politics. Socrates had
taught both Alcibiades, who betrayed Athens to Sparta, and Critias, one of the
Thirty who conducted a reign of terror in Athens after the Peloponnesian War.
He had corrupted the young and questioned the Athenian ideals. His death
might therefore allow tyranny to pass and democracy to return. Perhaps in his
final request he acknowledged this. Yet Athenian democracy would have been
better served had he been reprimanded rather than executed. Mercy is good.

(iv) Writing on the Ground
One of the most significant and intriguing stories told of Jesus concerns the
woman taken in adultery. Its importance lies in how it considers the relations
between justice and mercy. Its fascination comes from what it does not say:
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And the scribes and Pharisees brought unto him a woman taken in
adultery; and when they had set her in the midst,
They say unto him, Master, this woman was taken in adultery, in the
very act.
Now Moses in the law commanded us, that such should be stoned: but
what sayest thou?
This they said, tempting him, that they might have to accuse him. But
Jesus stooped down, and with his finger wrote on the ground, as
though he heard them not.
So when they continued asking him, he lifted up himself, and said unto
them, He that is without sin among you, let him first cast a stone at
her.211
The scribes and the Pharisees left “convicted by their own conscience.” This is
a stunning resolution of the opposing needs of justice and mercy. No one
knows what Jesus wrote on the ground. This is left for us to imagine. Such is
the mystery of religion. Nothing is fully explained. 212
All Christ’s teachings were oral. He left no written words. This story contains
the only mention of his writing and this was as transient as the dust beneath
the shoes of the departing accusers. 213 The fact that he wrote upon the earth
resonates with the Parable of the Sower wherein the seed that falls upon the
earth (and may or may not come to harvest) is the word of God.214
The story of the woman taken in adultery does not occur in the other gospels
and indeed is not present in early versions of John. 215 However, the synoptic
gospels describe a similar teaching, using the Parable of the Mote in the Eye:
“first cast out the beam out of thine own eye; and then shalt thou see clearly to
cast out the mote out of thy brother's eye.” 216
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Figure IV.9 The Woman Taken in Adultery. From the Codex Egberti, 9
century .From left to right are the disciples, Jesus, the penitent adulteress, and
the departing accusers. (Wikimedia Commons)

What Jesus wrote is not known. An early suggestion was that Jesus wrote a
scriptural condemnation of the accusers. Various verses have been suggested,
such as the writing on the wall from Belshazzar’s feast “Thou art weighed in
the balances, and art found wanting” 217 Others have simply claimed that Jesus
wrote what he later said: “Let he who is without sin cast the first stone.”
Figure IV.9 from a book of gospel stories and pictures from the 9th century
CE,218 shows the writing as terra terram accusat (Earth accuses earth). The
full quotation is likely terra terram accusat, judicium autem meum est
(Though everyone accuse each other, judgment is mine alone). 219
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The woman taken in adultery has been conflated over time with the character
of Mary Magdalene, even though this has no scriptural basis. 220 The
Magdalene has also been identified as Mary, the sister of Martha and of
Lazarus who was raised from the dead, and as the woman who anointed the
head and feet of Christ in the house of Simon the Pharisee. The only actual
specific references to the Magdalene in the New Testament are as the woman
from whom Christ cast out seven devils, as one of the women that attended the
crucifixion and burial of Christ, and as the person to whom the resurrected
Christ first appeared, the one told not to touch him (Noli me tangere).221

(vi) Power and Panopticon
Samuel Johnson once remarked, “So far is it from being true that men are
naturally equal, that no two people can be half an hour together, but one shall
acquire an evident superiority over the other.” 222 This superiority means that
the one has power over the other. Power is what determines the outcome when
people interact. A simple view of power is that A has power over B if A can
get B to do something that B would not otherwise do. Power can be either a
capacity (A is able to make B do as A wishes) or an actuality (A makes B do
as A wishes). Sometimes power requires some display of force or aggression.
However, power more often follows from the established rules of society
without the need for any one individual to exert power over another.
An additional level of analysis comes from the exertion of influence through
such things as propaganda or advertising.223 In this way B may come to want
to do what A wishes even when it is not in B’s best interest to do so. The
problem is how to determine B’s best interests. However, no one can doubt
that democratic leaders do not so much represent as shape the wishes of the
electorate, and that this can work for either good or ill.
The politics of taxation provide examples of how the powerful manipulate the
desires of others so that they act against their best interests. The rich often
convince the poor that taxes imposed on the rich (graduated income tax,
inheritance taxes, etc.) will act against the poor. Part of this depends on the
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fear of losing jobs. Part also depends on convincing the majority of the poor
that one day they will be rich, and that then they would not want to have their
just rewards decreased by taxation.
Power runs through all human endeavors: sexuality, religion, justice, and
science. Michel Foucault has presented some of the most original recent ideas
about how human beings control each other. Foucault himself was no stranger
to power relations, having participated extensively in the gay sadomasochistic
scene.224 One of Foucault’s ideas was that power and knowledge were
intimately related. In Discipline and Punish, he discussed the prison system
that has evolved since the enlightenment. 225 He was particularly taken by the
idea of the Panopticon proposed by Jeremy Bentham. 226
Bentham became famous for his principle that we should act to bring about the
greatest good for the greatest number of people. Bentham is also popular
because his skeleton and head are maintained at University College London,
and sometimes brought to meetings of the college council.
One of Bentham’s projects involved the design of a prison: the Panopticon
(Figure IV.10). The cells were set up in a circle around a central observation
tower. From this center, the gaolers could observe all prisoners but could not
be seen by them. Each prisoner could not see any other prisoner, and would
not know whether or not they were being watched. The main advantage of the
panopticon was its efficiency. One gaoler could monitor many hundred
prisoners. Sometimes, there might even be no gaoler, since the prisoners
would not know that they were not being watched. Some prisons in the world
have used Bentham’s design. Perhaps most famous is the Cuba’s Presidio
Modelo built in 1928. The young Fidel Castro was incarcerated there; after the
revolution it was used to imprison dissidents; now it is a museum.
Foucault suggested that the efficiency of the Panopticon extends to many other
aspects of human society: schools, hospitals, barracks, factories, offices. The
idea is to induce in the individual subjects of an organization a sense that they
are always visible. The subjects of surveillance then lose any sense of
individual freedom:
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Figure IV.10. Bentham’s Panopticon. This floor plan is a simplified version of
a drawing by William Reveley in 1791 based on the description by Bentham.
The gaolers could inspect the prisoners through spy holes looking out from the
inspection gallery toward the cells. This particular panopticon includes in the
227
central area a chapel where prisoners could be re-taught morality.

He who is subject to a field of visibility, and who knows it, assumes
responsibility for the constraints of power; he inscribes in himself the
power relations in which he simultaneously plays both roles; he becomes
the principle of his own subjection.228
This leads to a disciplinary or “carceral” society, wherein each individual
becomes docile and acts only for the benefit of the observing others. These
others are more likely members of an elite (and unobserved) group than
society as a whole.
Surveillance became the mainstay of many communist governments, where
the secret police learned almost everything about almost everybody. In East
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Germany, ironically known as the German Democratic Republic, the state
security apparatus (Stasi) completely permeated society. 229 The movie Lives of
Others follows one Stasi agent. The agent stops reporting his surveillance
when he hears through his hidden microphones the subject he is monitoring
play a simple piece of piano music (Sonata for a Good Man) in memory of a
friend who had committed suicide. Art can break through tyranny. 230 The
director of the film, Florian von Donnersmarck, said that his inspiration came
from Vladimir Lenin’s response to Beethoven:
I started listening to music and remembered Maxim Gorky, who quoted
Lenin as saying that Beethoven’s ‘Appassionata’ was his favorite piece
of music. But Lenin said, ‘I don’t want to listen to it because it makes me
want to stroke people’s heads, and I have to smash those heads to bring
the revolution to them.’231
Western democracies are not immune to the powers of surveillance which
have extended to so many aspects of our lives. We are continually watched on
closed circuit television, and monitored by the companies that provided our
telephone and internet services.

(vii) Authority
We cede to our governments the authority to lead us and to tell us what to do.
Even when they ask us to do things that we do not think right, we tend to obey.
This can lead to frightening consequences.
In 1963, Stanley Milgram reported on an experimental study of our obedience
to authority. His goal was to understand why such things as genocide were
possible:
It has been reliably established that from 1933-45 millions of innocent
persons were systematically slaughtered on command. Gas chambers
were built, death camps were guarded, daily quotas of corpses were
produced with the same efficiency as the manufacture of appliances.
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These inhumane policies may have originated in the mind of a single
person, but they could only be carried out on a massive scale if a very
large number of persons obeyed orders. 232
Volunteer subjects were asked to participate in a study of the effect of
punishment on learning. The subjects drew lots to determine if they were to be
the teacher or the learner, but this selection was rigged so that the subjects
were always teachers. The learner was an actor. The teacher was given a small
sample shock prior to the learning session so that he would know what it felt
like. The teacher was then asked to administer electric shocks to the learner
after a wrong answer, and to increase the level of the shock with each
subsequent wrong answer. The learner was located in a test room out of sight
of the teacher. No shocks were actually administered.
Obeying the instructions of the experimenter, 26 of the 40 subjects increased
the shock to levels that were ten times the level of the sample shock that they
had received, despite the apparent protestations of the learner (pounding on the
wall of the test chamber), and despite the levels being labeled “Danger. Severe
Shock” or “XXX.” The other 14 stopped participating after the learner
protested. The 26 subjects who did continue to high levels exhibited signs of
severe stress. They were aware that this was wrong, and yet they continued to
obey the experimenter.
The experiment and the results have been replicated many times. 233 Human
beings have a propensity to invest others with authority for various reasons:
their personal charisma, their recognized expertise, or their acclaim by others.
Once authority has been invested, it becomes difficult to disobey. This makes
it possible for dictators to rule with impunity. Secret police, military personnel,
and prison guards obey the ruler, even when they are asked to perform
completely immoral acts.
Somehow we must teach ourselves to question authority, to hold it to account.
We must include within our government some independent critics of authority:
ombudsmen, auditors, and judges.
232
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(viii) Five Arguments and Three Songs
Perhaps we should also hold divinity to account. Should God hold authority
over us? When we consider the justifications for and against the existence of
God, the problem of suffering is generally the atheist’s most effective
argument.234 The argument follows from the three characteristics usually
ascribed to God. If God is omniscient, he cannot be unaware of our suffering;
if He is omnipotent, he must be able to intervene in the world; if He is
omnibenevolent, he should act to prevent suffering. 235 If we accept these
characteristics of God, the very fact that there is suffering in our world is
incompatible with his existence. If he were omniscient, omnipotent and
omnibenevolent, there would be no suffering. Over the years theists have
proposed many different arguments for the existence of suffering. These
justifications (or exonerations) of God go by the name of “theodicies.”
The first argument involves punishment for sin. Being omnipotent does not
mean that God can do anything. 236 He cannot make 2 plus 2 equal 5 nor create
a cat that is also an elephant. Perhaps God cannot alter the principle that sin
must be punished. Having granted us free will, he is therefore unable to
prevent the punishment that follows our mistaken choices.
One of Goethe’s Songs of the Harpist from Wilhelm Meister’s Apprenticeship
sums up this idea. The harpist complains to the gods:
You bring us poor wretches into life,
Allow us to become guilty,
And then abandon us to sorrow:
For all guilt must be on earth requited.237
It is difficult, however, to claim that suffering is caused by sin when there is
no correlation between the amount of sin and the intensity of suffering.
Innocent babies can suffer every bit as much as hardened criminals. Even if a
benevolent God cannot prevent the punishment, He should make it just.
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The second argument involves moral development. Suffering can sometimes
be ennobling: what does not kill us makes us strong. Natural catastrophes such
as earthquakes and tsunamis can bring about courageous acts of charity. Moral
catastrophes such as murder and genocide can lead us to set up rules for a
better society. However, this hardly justifies the senseless suffering that leads
only to more suffering or death. And it is wrong to say that the suffering of
one should lead to the betterment of others.
The third argument revolves around the idea of heavenly recompense. The
bliss of our eternal union with God will trump the transient horrors of the
earthly present. Again there is no correlation between the earthly suffering and
our eternal reward. Why do some suffer more than others? Furthermore,
justice may be better served by the possibility of hell for those who
deliberately cause the suffering of others. Hell brings its own problems,
however. Should not the repentant be forgiven? Divine justice is difficult.
The fourth argument is that evil does not really exist. Evil is just the absence
of good. God has created the universe to strive to be good. Where it does not
succeed, we falsely identify evil. This argument is easily circumvented if we
consider the suffering that is brought about by the lack of good. Suffering is
real.
Most theists ultimately admit the difficulty in explaining the problem of
suffering and fall back on the final argument that God operates at levels that
are beyond human comprehension. We are not able to see the grand scheme of
things. He has assured us through scripture that he knows what is best, and that
he will take care of us. Be comforted! Praise Him!
A gospel song tells us not to be discouraged since Jesus said that God is
watching over us. The refrain goes
I sing because I'm happy
I sing because I'm free
His eye is on the sparrow
And I know he watches me.
This derives from a promise of Jesus
Are not two sparrows sold for a farthing? and one of them shall not fall
on the ground without your Father.
But the very hairs of your head are all numbered.
Fear ye not therefore, ye are of more value than many sparrows. 238
238
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The question is whether this is true. In The Year of Magical Thinking Joan
Didion suggests not: “No eye is on the sparrow.” 239
If there is a God, the problem of suffering leads to several conclusions. Either
God is not omnipotent in the sense of being able to intervene in the universe to
relieve our suffering, or He does not have a special relationship with our
particular species. We would not expect that God intervene to prevent the
suffering of the worm upon which we inadvertently step. Why should He
make a miracle for man?
If this is true, we should take what we can get in terms of happiness. The
sunrise over the trenches, the view from the hospital window, the sympathy of
our fellows may not balance out the pain but they are good.
The problems are encapsulated in song of Nickles in the play J. B. (based on
the biblical story of Job) by Archibald MacLeish:
If God is God He is not good
If God is good He is not God
Take the even, take the odd,
I would not sleep here if I could
Except for the little green leaves in the wood
And the wind on the water.240
And nothing indicates that life is not without some overriding purpose. The
universe evolves toward something. We play our part. At least this is a more
reasonable way to approach things that to consider live without meaning.
Toward the end of his play, Hamlet becomes reconciled to what will happen.
When Horatio suggests that they should forestall the duel with Laertes, he
replies
Not a whit. We defy augury. There is special providence in the fall of a
sparrow. If it be now, 'tis not to come; if it be not to come, it will be now;
if it be not now, yet it will come. The readiness is all. Since no man, of
aught he leaves, knows aught, what is't to leave betimes? Let be.241
This is our secular scripture. Death comes to us all. We cannot understand the
reason for our life, for why or when things happen. Yet it must all make sense
in some way. And we must live it as well as we can. Hamlet’s “Let be” is
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perhaps the answer to the question posed earlier in his most famous
soliloquy.242

6. Why?
In Iris Murdoch’s novel The Nice and the Good, the main protagonist John
Ducane, has to solve a convoluted case of suicide and blackmail at the same
time as he is trying to extricate himself from a complicated relationship.
Ducane mentions to a friend his difficulty deciding about something for which
there is no obvious right answer. He is feeling “jumbled and immoral.” His
friend tells him, “But you know how to make the decision, I mean you know
the machinery of the decision? … Then shouldn’t you just think about the
decision and not about yourself? Let the machinery work and keep it clear of
the jumble.”243 Ducane is comforted, and ultimately works out what to do.
What is this machinery? How do we figure out what is right? These questions
fascinated Murdoch.244 One of the key ideas she presented in both her novels
and her philosophical work is that creative imagination is essential for solving
moral problems.245 How to apply ethical principles to a particular situation
often requires the talents of an artist and the insight of a scientist. At the very
least we must imagine the consequences of our actions, consider how other
people will be affected and how they will feel, and predict what others will
think of what we do even if they are not directly affected. No law or formula
will provide the right answer.
Deciding what is right to do is thus a special type of problem-solving. The
processes of moral heuristics are similar to those we use figuring out other
242
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cognitive problems.246 We must create a new way to solve each moral
problem. Sometimes we apply rules that have worked before in similar
situations. In this respect we are deontologists. Sometimes we can model what
will happen if we act in various ways, and make sure that we choose to act so
that happiness is maximized or suffering minimized. In this respect we are
consequentialists.
Sam Harris has made an impassioned case for rational rather than religious
approaches to morality. He describes the process of moral decisions as
searching for higher ground in a landscape of possibilities with better (higher)
or worse (lower) outcomes. 247 One issue illustrated by the landscape metaphor
is that of the end justifying the means. When is it permissible to descend into a
valley in order to reach a higher place on the other side?
The main difficulty with the moral landscape is deciding on the metric that
determines moral height. Should we use some utilitarian measurement
deriving from Bentham’s idea that the right act is the one which causes the
greatest good for the greatest number of people. 248 This might perhaps be
measurable in terms of a “felicific calculus,” which assesses moral goodness in
terms of the happiness it brings and the suffering it alleviates.
Derek Parfit has pointed out some of the paradoxes of such an approach.
Should we use the average happiness over all the persons in the world, the
median happiness, or the total amount of happiness regardless of how it is
distributed? None of these approaches are immune to absurdity. For example,
the per-person average happiness of the world’s people could be significantly
increased by callously killing off “all but the most ecstatic.” 249
Moral decisions need not necessarily be evaluated in terms of the happiness
they bring. Aristotle used the criterion of eudaimonia, which, although often
translated as “happiness,” actually means “living well” or “flourishing” (eu
good and daimon spirit).250 Things other than happiness make life worth
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living. An increase in human understanding is more valuable than transient
enjoyment. However, we have no clear way to measure flourishing.
We do not fully understand how we make up our minds about moral problems.
Our difficulties explaining why we do what we do are illustrated in the
different variants of the Trolley Problem. 251 Subjects are asked to choose the
right response to various situations. In the first case, a trolley is careening
down a track toward five people who will be unable to escape from being
killed if the trolley continues on its course. Their deaths can be prevented if a
switch is thrown to divert the trolley onto another track. However, one person
on this alternate track would then be killed. Most subjects will choose to divert
the trolley. They are not happy to do so, but it seems to be a reasonable
utilitarian decision: the most good for the most people.
However, if we formulate the problem in a different way, the decision
becomes more difficult. What if there were no switch, but the trolley could be
stopped if a large man is pushed off a bridge into the path of the trolley? This
man is large enough to derail the trolley. The man would be killed but the five
people would be saved. Most subjects would not do this, even though the
outcome in terms of numbers killed and saved would be the same. Actively
pushing someone to his death is not the same as throwing a switch.
The dilemma is even more obvious if restated in terms of a transplant surgeon
who wishes to save the lives of five people who are about to die because of
various organ failures. Can the surgeon remove the lungs, heart, liver, and
kidneys from a single healthy subject, and then transplant one organ into each
of the five ailing subjects? No one would agree to this, even though five lives
are still saved at the expense of one. Our moral intuitions are very definite, but
their logic resists any simple formulation.
Unconscious processing is an important determinant of behavior. We behave
according to what we feel is right. Moral reasoning often serves to rationalize
our behavior rather than to determine it. For example, almost all human beings
consider incest as wrong. If asked why, we state that inbreeding causes a
higher incidence of congenital abnormalities, that incest leads to severe
emotional problems, that one of the individuals involved is being coerced, etc.
However, even when assured that none of these reasons apply in a particular
251
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instance, we still insist that incest is wrong. We do not know why. Our
reasoning comes after our intuitions. The moral dog has a rational tail.252
Nevertheless, the very fact that we are able to study such unconscious effects
means that we may recognize them and take them into account when making
moral decisions.
As well as not knowing how our minds work, we are often incorrectly certain
about things that we actually do not know. 253 Our belief systems may not
always work correctly. Again, by knowing more about false beliefs, we may
be able to circumvent our deficiencies.
Our desire to do good for others decreases as they become more distant from
us. Distance is both genetic and perceived. One of the most striking moments
in the film The Third Man is when the racketeer Harry Lime (played by Orson
Welles) talks to his former friend while looking down from a Ferris Wheel on
the people far below:
Victims? Don’t be melodramatic. Look down there. Would you really
feel any pity if one of those dots stopped moving for ever? If I said you
could have twenty thousand pounds for every dot that stops, would you
really, old man, tell me to keep my money – or would you calculate how
many dots you could afford to spare?254
We certainly feel more concerned for those who are near. Yet we also have to
consider those at a distance. We should ensure some balance between our kin
and our kind.
The moral rules provided by our culture or by our religion may help, but they
often need to be qualified. “Thou shalt not kill” may not apply when one is
defending oneself or others from being killed. Telling the truth is not
appropriate when a murderer asks about the location of his prey.
Kant proposed the idea of the categorical imperative: “act only according to
that maxim through which you can at the same time will that it become a
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universal law.”255 A maxim is the subjective principle determining how I act; a
law is that maxim made objective for others to follow. This is helpful more in
terms of caution than instruction. We should always ask ourselves whether
others should act as we are presently acting. However, a specific situation may
require a response that cannot easily be generalized to other situations or other
persons.
When making moral decisions we use several different sources of
information.256 We can consider what others have done in similar situations. In
law this type of information is called precedent. We can consider stories of
what fictional characters did when confronted with the need to make similar
decisions. Or we can imagine what moral leaders would have done. This is the
idea behind The Imitation of Christ.257
Making moral decisions is similar to other mental processes. Our perception of
the world requires that we model how it works and adapt our model to reality.
Our actions are likewise adjusted to fit our goals. Deciding what is the right
thing to do involves mentally modeling the situation, imagining our actions
and their outcomes, and changing the model to some optimum fit between the
good and the possible. We are never always right. Yet somehow we can
muddle through, making our best guess of what is good.
We live our lives toward some end. Perhaps heaven will reward us for what
good we have done and recompense us for our suffering. Perhaps we shall
move away from craving toward some union with the absolute. Perhaps we
only exist for our lifetime, but even then we should achieve something before
we die. The “why?” behind our lives depends greatly on the ends toward
which they are directed. And it is to these ends, in the sense of limits rather
than goals, that we now turn.
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CHAPTER V. WHERE ARE WE GOING?
1. End of Life
(i) Moon and Earth.
In Polynesian mythology, the god of the earth (Fatu) was the son of the
goddess of the moon (Hina) and the god of the sky (Taaroa). 1 In his Tahitian
notebooks, Paul Gauguin recorded a legendary conversation between Hina and
Fatu (Parau Hina Tefatou):
Hina asked Fatu, “Bring man back to life when he dies.”
Fatu responded, “No, I will not bring him back to life. The earth will die;
the plants will die, as will all that are nourished by them, even men. The
earth will die; the earth will come to its end, never to be reborn.”
Hina answered, “Do as you wish. As for me I shall bring the moon back
to life.”
And that which belonged to Hina continued to live. That which belonged
to Fatu perished and man must die.2
Gauguin’s 1893 painting portrays this conversation (Figure V.1). Gauguin
describes how he envisioned it:
A powerful head of a god-man, the head of a hero upon whom Nature has
conferred the proud consciousness of his strength, a magnificent face of a
giant – at the ultimate lines of the horizon and as at the threshold of the
world. A soft clinging woman gently touched the hair of the God and
spoke to him3
The conversation between Hina and Fatu encapsulates human thoughts about
death. We realize that everything must perish. Even ourselves. Yet we long not
to. And if we have to die, we would prefer not to vanish in oblivion but to rise
up from the dead, as the moon does every month.
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Figure V.1. Conversation between Hina and Fatu. Paul Gauguin, 1893.
Museum of Modern Art, New York. (Wikimedia Commons)

(ii) After Life Is Death
Death comes to us all. The process may be sudden or prolonged. At the
moment of our death, we may be conscious or comatose, in pain or at peace,
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attended or alone. Though each path is different, some events are common,
particularly if the death is not accidental. 4
We stop speaking. Although we can hear and understand, it takes too much
effort to reply other than with single words. We no longer feel the need to eat
or drink. We have difficulty swallowing, and no longer cough. Secretions
accumulate in our throat and trachea, intermittently giving our breathing the
sound of a “death rattle.” The blood flowing from our heart slows. Our limbs
grow cold. Our attention loses its focus, and our mind becomes confused. We
pick aimlessly at the bedclothes. Our vision becomes unclear and we stare
right through things. Sometimes we see visions of a tunnel, a further shore, or
a great light. Then the activity of the brain that makes us conscious finally
ceases. We are no longer ourselves. Our breathing becomes intermittent and
then finally stops. Our heart may beat slowly for a few moments more. Then it
ceases. The rest is silence.
Mistress Quigley described the death of Falstaff:
… for after I saw him fumble with the sheets and play with flowers and
smile upon his fingers' ends, I knew there was but one way; for his nose
was as sharp as a pen, and a' babbled of green fields. 'How now, Sir
John!' quoth I. 'what, man! be o' good cheer.' So a' cried out 'God, God,
God!' three or four times. Now I, to comfort him, bid him a' should not
think of God; I hoped there was no need to trouble himself with any such
thoughts yet. So a' bade me lay more clothes on his feet: I put my hand
into the bed and felt them, and they were as cold as any stone; then I felt
to his knees, and they were as cold as any stone, and so upward and
upward, and all was as cold as any stone. 5
After death the body changes.6 The blood leaves the surface capillaries and the
skin becomes pale and waxen: pallor mortis. The internal body temperature
cools (about 2°C in the first hour and 1°C for each succeeding hour): algor
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mortis. Within two or three hours, the blood drains to the lower regions of the
body, seeps through the disintegrating blood vessels and gives a characteristic
blue-purple color to the skin: livor mortis. Several hours later, diffusion of
calcium around the contractile proteins in the muscle cells leads to a
generalized stiffening: rigor mortis.
Soon the bacteria of the gut and the skin begin to attack the cells of the body.
This process of decomposition releases the muscle stiffness, and generates the
odor of death. If the body is unprotected, blowflies lay their eggs on the
corpse. These hatch within a day as maggots, which then eat away at the
decomposing body. Washing the body and rapid burial can prevent the
infestation of the corpse by maggots, and slow down the decomposition.
Embalming procedures and the use of coffins can further slow the process of
decay, leading to mummification rather than skeletonization. The flesh goes
quickly, the bones much more slowly. Nevertheless, ultimately every part of
us returns to dust.

(iii) Living and Breathing Souls
The moment of our death is usually set at the time we stop breathing. Human
life begins with the first breath and ends with the last. According to Genesis,
God formed Adam out of dust (aphar) and breathed into his nostrils the breath
of life.7 After he had tasted of the Tree of Knowledge, Adam incurred the
wrath of God and became subject to death: “for dust thou art, and unto dust
shalt thou return.”8
The word for soul in Hebrew, nephesh, derives from the same root as the word
for breath. The etymology is similar for the Greek word psyche and the Latin
spiritus.” The words for soul in Latin are animus, the rational soul, and anima,
the feeling soul. These are likely related to the Sanskrit atman, which has been
translated as “soul,” “self” or “breath.” The English word “soul” comes from
Germanic roots but its etymology is as uncertain as its meaning.
Death normally occurs when a patient stops breathing. Shortly thereafter, the
heart ceases to beat, the brain no longer responds, and the body begins to
decay. Determination of death becomes difficult when a patient’s breathing is
maintained mechanically. Artificial ventilation can be used during anesthesia
or acute disease, when the brain is temporarily unable to control respiration.
7

Genesis 2:7

8
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However, when a patient’s breathing is artificially maintained, the brain may
die while the rest of the body survives.
The neurological diagnosis of this state of “brain death” requires that the
patient have no history or evidence of conditions causing temporary brain
failure (such as drug intoxication or hypothermia), be totally unresponsive to
stimulation (comatose), and show no brainstem reflexes (such as blink, gag, or
vestibular-induced eye movements). After these criteria have been met, the
patient is removed from the ventilator to see whether breathing spontaneously
recommences: the “apnea” (absence of breathing) test. During the apnea test
the blood levels of carbon dioxide (pCO2) must be sufficient to drive breathing
if the brain were normally functioning. Criteria concerning whether the apnea
test is repeated, at what interval, for how long, and at what pCO2 levels vary
among different jurisdictions. In questionable cases, the clinical examination
may be supplemented by tests of cerebral blood flow. 9
The idea of brain death does not fit easily with conventional concepts of
death.10 We generally still determine death at the time that the person ceases to
breathe and the heart stops. We have difficulty grasping the idea that a brain
dead patient on a ventilator may be just a “heart-beating cadaver.”
Nevertheless, most people would agree that a patient whose brain has been so
extensively and irreversibly damaged that there is no chance for further life as
an autonomous person should be allowed to die.
Unfortunately, outside of neurology the term “brain death” is used more
loosely, and can be confused with the “persistent vegetative state.” This is a
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condition wherein the brain is severely damaged but retains some basic
functions: the patient breathes normally, fluctuates in state from sleep to
wakefulness, and shows brainstem reflexes.11 This condition is also described
as “neocortical death” because, although the brainstem continues to work, the
cerebral cortex no longer functions. 12 The patient may be awake but not aware.
Some patients with a prolonged disorder of consciousness are more responsive
than those with the persistent vegetative state. They may localize painful
stimuli, reach for objects, follow movement with their eyes, and vocalize
unintelligibly. These patients are considered to be in a “minimally conscious
state.”13
The concepts of the persistent vegetative state and the minimally conscious
state are ethically problematic.14 Since we tend to attribute consciousness to
other human beings, we interpret as meaningful even small reflex-movements.
We have difficulty believing that such patients may not someday wake up and
become fully conscious.
Deciding on the level of care for such patients is fraught with uncertainty. The
persistent vegetative state can only be diagnosed if the patient has not changed
over a period of time, though this period varies with different diagnostic
guidelines. Once the patient has stabilized in the unresponsive state, a
reasonable approach would be not to offer resuscitation in the event of cardiorespiratory arrest. However, we tend to balk at not providing the patient with
artificial hydration and nutrition, particularly in cases diagnosed with the
minimally conscious state. Further research on the prognosis of such patients
11
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may allow a more reasonable prediction of when such treatment would be
completely futile.
An even more troubling neurological condition is the “locked-in” syndrome.
These patients have severe brainstem damage that destroys the pathways from
the cortex to the body but spares both the cortex and those regions of the
brainstem that control arousal.15 These patients are conscious and can learn to
communicate through blinks and eye movements if these circuits are still
intact.16 However, some completely unresponsive patients may have a fully
preserved cortex but no functioning output pathways whatsoever. These
patients are completely locked-in. The differential diagnosis of this state (with
a preserved cortex) from a persistent vegetative state (where the cortex is
extensively damaged) requires that cortical responsiveness be demonstrated by
stimulus-evoked changes in electrical activity or blood flow. 17
We must therefore be very careful about assessing cognitive function when a
patient is not able to communicate. Patients with presumed persistent
vegetative state may show cortical responses to stimulation on functional
magnetic resonance imaging or electroencephalography. 18 Some responses
may reflect both awareness and cognitive responsiveness. In these patients we
are actually dealing with a completely locked-in consciousness.

(iv) Near Death
Modern medical procedures lead to the resuscitation of many patients who
would previously have died. Some of these patients report vivid experiences
15
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during the period when they were close to death. These descriptions come
most commonly from patients who have survived a cardiac arrest, between 5
and 20 % of whom report a definite “near-death experience.”19 Similar reports
come occasionally from patients who have been unconscious due to head
trauma, meningitis, or anesthesia.
Although each patient is different, their near-death experiences share some
core characteristics.20 The most common are an intense feeling of euphoria and
peacefulness, a separation of consciousness from the body, a sensation of
going up through a dark tunnel toward a light, and an entry into a region of
beautiful brightness. Senses other than vision are also active: the patients often
report a continuous musical sound and a feeling of floating. In addition, many
patients recall meeting other people, often in the form of deceased relatives or
religious figures. These persons help the patient in the ascent, provide
assurance and comfort, and sometimes explain that the patient will need to
return to the world of the living. These interactions often reflect the specific
culture and beliefs of the patient.21
A neurosurgeon who recovered after five days of coma due to meningitis
reported:
Something has appeared in the darkness.
Turning slowly, it radiated fine filaments of white-gold light, and as it
did so the darkness around me began to splinter and break apart. …
19
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The light got closer and closer, spinning around and around and
generating those filaments of pure white light that I now saw were tinged,
here and there, with hints of gold.
Then, at the very center of the light, something else appeared. I focused
my awareness, hard, trying to figure out what it was.
An opening. I was no longer looking at the slowly spinning light at all,
but through it.22
Near-death experiences have been interpreted in two completely different
ways. Most of those who have undergone the experience insist that they have
died and gone to heaven, or progressed to some other ineffable and immortal
state. They have been in the presence of God. They bring us a message: “You
are loved and cherished. You have nothing to fear. There is nothing you can do
wrong.”23 Religious believers who have not personally had the experience
consider these reports as confirming the existence of heaven, the immortality
of the soul, and the love of God.
This interpretation would entail that human consciousness is not directly
linked to the normal functioning of the brain. Some sort of consciousness
would have to continue even when the brain was severely compromised. If so,
human consciousness might then persist despite the death and decay of the
brain. The presumption is that patients with a near-death experience represent
an unusual subset of those who die. Although these come back from the
afterlife, most would live on in that pleasant peaceful world. Those that return
typically affirm their belief in God and his Heaven, though occasional die-hard
atheists remain skeptical.24
The contrary interpretation is that the near-death experience represents the
perceptions of a dying brain. 25 The euphoria may be related to the release of
22
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endorphins, chemicals produced by the brain that have similar effects to
morphine.26 The brain of a dying patient is likely awash in many different
neurotransmitters released directly by the damage to the brain or in response to
that damage.27
The light at the end of the tunnel may represent random activity in the visual
cortex.28 When the cortex becomes hypoxic, the inhibitory connections start to
fail and the neurons begin to discharge randomly. Since the visual cortex
contains far more neurons representing the center of the visual field than the
periphery, this random firing may begin as a flickering central light. As the
disinhibition increases, the neuronal discharges (and the perceived light) may
expand to fill the entire visual field.
The out-of-body experience may be caused by anoxic effects in the temporoparietal regions of the cerebral cortex, a multisensory region of the cortex that
controls aspects of language, space and body image. 29 The temporo-parietal
cortex receives its blood from the end branches of middle and posterior
cerebral arteries. It is the last region (die letzte Wiese – the last meadow) to get
arterial oxygen and therefore the most susceptible to hypoxia.
One aspect of the near-death experience that has not been that widely
considered is that everything reported by the patients is as much recollected as
perceived. As the brain comes back to life, the patient must reactivate the
various neuronal circuits that mediate the self and its memories, and somehow
explain the residual effects of the tremendous disruption that has just occurred.
Most of the recollected experience is probably put together while emerging
from rather than during the period of unconsciousness. This may be similar to
recollecting a dream, though the dreamer is probably far more conscious while
dreaming than the near-death patient while comatose.
26
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Figure V.2 Visions of the Hereafter: Ascent to Heaven. Hieronymus
Bosch, around 1500 CE. Galleria dell’Academia Venezia, (Wikimedia
Commons).

Near-death experiences share features with mystical visions, dream imagery,
drug-induced hallucinations, and visual art. The image of a tunnel was used by
Hieronymus Bosch to represent the ascent of the blessed to heaven in his
Visions of the Hereafter (Figure V.2). In the company of angels, the souls fly
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up toward the light as moths to the flame. 30 Bosch’s painting has four panels
and the complementary panel to the ascent shows the descent of the damned
into hell. Narratives of hell are very infrequent in reports of near-death
experiences. Perhaps the Devil is more tenacious than his counterparts, and
those that go to hell are seldom allowed to return.
Those who have near-death experiences change their lives. They generally
become more religious. They often become obsessed with convincing others
of the truth of their experience, writing books to tell their story, and
establishing foundations to spread the gospel of eternity.
The meaning of near-death experiences is unclear. The individuals reporting
them fervently believe that they were real and not just memories invented to
explain a period that must have been only intermittently though intensely
registered in their fluctuating consciousness. Some scientists evaluating their
reports have become convinced about some form of immortality. However, to
consider these experiences as real rather than the distorted perceptions of a
dying brain would undermine everything that we have learned about how the
brain works.

(v) Life before Birth
If there is life after our death, perhaps there is also life before our birth. Belief
in reincarnation – the idea that after death the soul returns to life in another
body – is an essential part of most Eastern religions. Samsara (continuous
flow) is the concept that we continue from one life to another and that these
transitions normally recur without beginning and without end. This eternal
cycling through different lives proceeds according to the rules of karma: the
good or evil of each life determines the level of being in the succeeding life.
Justice is thus played out over many lives. The evil that triumphs in one life,
finds retribution in succeeding lives. This concept provides a simple
explanation for the problem of suffering. Pain experienced in one life may be
punishment for evil committed in a previous life. Karma is inexorable:
The conditions of birth, and the evils and goods attendant upon it, can all
be laid to karma and the various cosmic processes operating
independently of the Lord. What ill befalls you, that you deserve. It’s true
God can’t help you – the karma must be played out. It’s also true that this
30
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seems to severely limit God’s power: For if there is indeed a cosmic
force, karma, and cosmic results of this force, samsara, operating
independently of the will of God, then God’s power would seem to be
curtailed. But just as Saint Thomas’ God could not raise an unraisable
stone, so also it might be countered here, Brahman cannot make the
universe unjust.31
The unraisable stone refers to the paradox that an omnipotent God cannot
create a stone that he cannot raise.32 Such issues are considered by Aquinas,
when he pointed out that God cannot do what is logically impossible.33
The principles of karma cannot be empirically verified. Our different lives are
separate. We know not who we were before. We cannot point to the behavior
in a previous life that caused our present suffering. We cannot contest the
justice of these decisions or claim that our present suffering is undeserved.
Karma is a concept that allows us to get on with our lives without complaint.
Western religions typically propose immortality in terms of an afterlife in
heaven or in hell rather than a return to earth. Nevertheless, reincarnation is
often part of “new-age” spirituality, that strange 20th-century amalgam of
Eastern mysticism and Western anarchy, of magical folklore and quantum
physics, of self-indulgence and cosmic awareness. 34 Some therapists have used
hypnosis to regress patients back to past lives and personalities, but even those
who believe in reincarnation consider these experiences as fantasy induced by
suggestion.35
Reincarnation plays a prominent part in Scientology. 36 The immortal soul or
thetan (an individual expression of cosmic energy) is released from the body at
death and slips into another individual as it is being born. Scientological
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therapy aims to make the soul fully aware of its many lives and to clear the
traumatic memories (engrams) accumulated during these previous lives.
Belief in reincarnation is supported by anecdotes of young children who
remember previous lives. Ian Stevenson and Jim Tucker have described many
case histories of children who report details from events in their previous lives,
recognize possessions that they had used in those lives, bear marks related to
trauma experienced before their conception, and speak in languages they were
not exposed to in their present lives. 37
The main problem with these stories is the lack of objective independent
verification. Most of the stories are about children in cultures where
reincarnation is widely believed. Even when the anecdotes come from cultures
where such beliefs are not common, a member of the child’s immediate family
typically believes in the transmigration of souls.
Much of the evidence demonstrating a child’s memory of a previous life has
been obtained through interpreters. It is extremely difficult to know how
extensively the stories have been embellished when the child’s reports are
filtered first through the family and then again through an interpreter. This is
particularly true when the anecdotes involve speaking in other languages. Here
the interpreter would have to be fluent in three languages: those of the family,
the previous life and the investigator.
Family interactions can easily foster fantasy. Parents can tell the child about
the lives of deceased relatives and then, not remembering this, be surprised
that the child recounts these details back to them. Even if the children had not
been informed of the details that they report, parents can exaggerate their
accuracy. Wishful thinking is clearly involved in many cases: beloved
relatives whose lives were cut short come back as young children.
Children reporting the details of a past life are usually between the ages of 2
and 7 years. The median age at which children stop remembering details of a
past life is 6 years.38 Almost all forget these memories within a few years.
During this time in their development, children are creating their own
personality and trying to understand the thoughts and intentions of others.
Children enjoy playing roles, acting like their parents, living out fantasies,
attributing thoughts and feelings to dolls and teddy-bears. What a child
imagines may be as real as what an adult perceives; dreams may not be that
37
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different from reality. This is the age when theory of mind develops, when
children have fantasy friends, and when they begin to understand their parents’
feelings and wish to make them happy.
Part of the general system of thought underlying reincarnation is the idea that
birthmarks and congenital defects may reflect trauma to the person in the
previous life. For example, a child born with pulmonary atresia was believed
to be the reincarnation of his grandfather, a policeman who had died after
being shot in the chest, with the bullet going through the pulmonary artery.39
This interpretation of birthmarks is inconsistent with the dualism underlying
reincarnation. If the body is simply the transient bearer of the soul, the new
body should have no physical memory of the body previously inhabited by the
soul. How the soul could or why it should alter the new body to reflect the
death trauma of its previous body is incomprehensible. Birthmarks and
congenital abnormalities are unusual but not uncommon. Human beings
always try to explain the unusual, and birthmarks can easily trigger
associations to past events.
Past-life experiences may be explained in many different ways. One
possibility is that they may actually be the result of reincarnation. This does
not explain the improbability of such experiences in cultures that do not
believe in reincarnation. Perhaps such memories occur but are discounted.
Reincarnation also does not explain why the memories disappear as the child
grows older. A second possible explanation is coincidence: a child’s fantasies
may fit by chance to the details of a previous life. The third and most likely
explanation is that a child’s reports are always interpreted in the context of
what the parents believe. The child will learn these beliefs, and will imagine
stories that fit them: “cultural and social forces shape both parental
interpretations of children’s utterances and children’s constructions of their
past-life reports.”40
We continually reconstruct our past to make sense of our present. This process
of rationalization is necessary for a coherent personal narrative. Sometimes,
this reconstruction may extend to lives before our own.
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Yukio Mishima’s Sea of Fertility tetralogy presents the stories of four different
individuals who may have been the reincarnations of one person: Kiyoaki a
young aristocrat who died after a tragic love affair, Isao, a military fanatic who
committed seppuku (ritual suicide), Ying Chan, a Thai princess who died from
the bite of a cobra, and Toru, a manipulative orphan boy. Their stories are told
by Shigekuni Honda, who knew each of them.41
Mishima did not himself believe in reincarnation, but the idea provided him
with a means to link together stories of 20th-century Japan.42 At the end of the
last book, Honda visits the temple where the Kiyoaki’s long-ago lover is the
abbess. She does not remember Kiyoaki: “Memory is like a phantom mirror. It
sometimes shows things too distant to be seen, and sometimes it shows them
as if they were here.” Honda wonders how much of what he remembers is real.
He is unsure whether even he himself truly exists. The sea of fertility is
perhaps not the cosmic creator but the mind of man.

2. Shadow of Death
(i) Facing Death
One of the customs associated with death is the vigil. Family and friends
gather around the dying patient. We stay at the bedside. We provide whatever
care is needed, moistening the lips, adjusting the pillows, emptying the
bedpan. Yet we are mainly there for companionship. We stay even after the
patient has become unconscious, just in case they have a brief moment of
waking or a desire to say something. The family usually takes shifts so that
there is always someone there. Everyone dies alone. Yet someone should be
nearby.
In 1908, Valentine Godé-Darel became the mistress and model of the Swiss
painter Ferdinand Hodler. In October 1913, she gave birth to their daughter
Paulette. During the pregnancy she developed abdominal cancer. Operations to
halt its progression in February and May of 1914 were unsuccessful. For over
a year, she lived in pain, finally dying on January 25, 1915. In the final months
of her illness, Hodler kept her company, creating several hundred sketches and
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Figure V.3. Ferdinand Hodler. The Dying Valentine Godé-Darel, January 4,
1915. Pencil drawing. Kunstmuseum Basel, Kupferstichkabinett. (Photo credit
Kunstmuseum Basel)

paintings that document the long drawn-out process of her dying. The
sequence of pictures came to prominence in the 1976 exhibition Ein Maler vor
Liebe und Tod (A Painter Faced with Love and Death). 43 Figure V.3 represents
one of the late sketches.
Ultimately, Hodler painted the dead body of his mistress laid out on the bed
prior to burial. This painting bears a striking resemblance to Hans Holbein’s
1522 Body of the Dead Christ in the Tomb in the Basel Art Museum. Holbein
shows Christ as a corpse beginning to decay, its realism in striking contrast
with all the idealized paintings of the resurrection. This was a man who died;
this was no God. Holbein’s painting had a striking impact on Fyodor
Dostoyevsky. In his novel The Idiot, Prince Myshkin stated, “A man could
even lose his faith from that painting.” 44
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The response to Hodler’s pictures varies.45 Some find them a disturbing
invasion of the privacy of pain. Others view them as a transcendent meditation
on the human condition. Their creation may epitomize what Emmanuel
Levinas has considered “attention to the suffering of the other.” 46 Valentine’s
death brought Hodler face-to-face with his own impending mortality. This
may have overwhelmed his sympathy and rendered it impersonal. 47
The paintings present in searing detail the clinical progression of the disease. 48
As the patient slowly changes from suffering to unconsciousness, the
“horizontal lines of her bedding announce the horizontal lines of the earth and
water outside her window, toward which she seems to be sinking.” Everything
becomes infused with the “immanence of death endlessly delayed in
suffering.”49
Portraiture is a response to mortality, a way to prevent or delay the oblivion to
which we are destined. Hodler’s representations of the dying Valentine GodéDarel both portray the person and document her passage into nothingness.

(ii) Funeral Rites and Afterlives
After death comes burial. Modern human beings began to bury their dead over
40,000 years ago.50 The act of burial may have begun simply as a means to
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stop attacks by scavengers or to prevent contamination from the decaying
corpse. However, burial soon became an intensely social act. It recognizes the
individuality of the person who is no more; it demonstrates the relations of that
person to the community; it creates a memorial both in the mind of the
mourners and in the objective world; it suggests that the person might continue
in some form. Clear burial practices have been demonstrated for early Homo
sapiens. Whether or not Homo neanderthalensis buried their dead is
controversial.
Much of what we know about early modern man comes from the “grave
goods” buried with the deceased. The earliest grave goods were cosmetics
such as ochre and ornaments such as beads. Later we find engravings that
represent something (abstract or real) rather than just serve as ornament. Homo
sapiens thus clearly demonstrated an ability to use symbols that was not
present in earlier hominids.51 A symbol is something created or adapted to
represent something other than itself. Symbols are necessary for social
communication and for shared culture. Ultimately the complex symbolic
system of human language would evolve.
Early human burial practices demonstrate a belief that life would continue in
some form after death. In the earliest of human graves we find simple tools
and ornaments for use in the afterlife. As the years progressed, these became
more extensive. By the time of the early Egyptian dynasties, the afterlife had
come to require as much investment of creative energy as life itself.
Human culture is inextricably defined by how we conceive of death. 52 Four
main accounts have been considered. In the first, the self dies with the body
that bore it, conscious life ceases at the moment of bodily death, and there is
no afterlife other than in the memory of the living. Second, we persist without
Anthropology, 42, 449–479; Klein, R. G., & Edgar, B. (2002). The dawn of human
culture. New York: Wiley; Klein, R. G. (2009). The human career: Human biological
and cultural origins. Chicago: The University of Chicago Press.
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the body as a vague shadow or ghost. The Hebrew conception of Sheol, and
the Greek idea of Hades are places where such shades reside. Third, the soul is
reincarnated in another body. This is the Eastern concept of samsara or eternal
wandering. In many Eastern religions, the dead body therefore has no meaning
and is either cremated or left out for the vultures in the process of “sky burial.”
Sometimes the body is buried and the bones later dug up and then cremated so
that the soul can finally be free. Fourth, the dying person continues into
another world: heaven, hell or purgatory. Resurrection into these worlds may
involve just the soul or both soul and body.

(iii) Mourning
The burial of the dead is a prime opportunity for poetry, the heightened speech
used to mark occasions as important. The following elegy is a translation of a
poem by one poet (Callimachus) mourning the death of another (Heraclitus).
Callimachus worked at the great library in Alexandria in the 3 rd century BCE.
As a poet, he was famous for his epigrams and epitaphs. His friend Heraclitus
was a poet from Asia Minor.53
The translation from the Greek is by William Johnson Cory (1823-92), a
master of classics at Eton.54 His book of poems Ionica contains translations
from Greek and Latin and some original poems, many in classical style. Most
are strained and sentimental. Only this poem is remembered:
They told me, Heraclitus, they told me you were dead;
They bought me bitter news to hear and bitter tears to shed.
I wept as I remembered how often you and I
Had tired the sun with talking and sent him down the sky.
And now that thou art lying, my dear old Carian guest,
A handful of grey ashes, long long ago at rest,
Still are thy pleasant voices, thy nightingales, awake,
For Death, he taketh all away, but them he cannot take. 55
The translation differs from the original in its use of repetition. 56 This has been
disparaged by some critics and other translators, who feel that it betrays the
53
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brevity for which Callimachus was famous. Walter Headlam considered the
translationt "a vin sec turned into a sweet."57 For me, however, the repetition
works to accentuate the feeling of loss. The poem sounds like someone
speaking at a memorial service. Overcome by grief, the eulogist pauses, calms
himself, and then starts over.
The “nightingales” are the poems of Callimachus. Only one of these remains.
It describes a recent grave and its epitaph:
The earth is still fresh,
the wreaths only half-faded.
The epitaph tells the sad story
of the bones interred below:
Stranger, I am Aretemias of Cnidos,
wife of Euphron; I died
giving birth to twins.
I left one behind to care for
his father as he grows old.
I took the other with me
to remind me of my husband.58
Many Greek gravestones deal with death during childbirth. Some contain
statues of both the dead and the bereaved. Figure V.4 shows the stele of Baco,
Socrates and Aristonike.59 The mother Baco on the left has just died in
childbirth. She briefly lifts the veil separating her from the real world to say
farewell to her mother Aristonike, who remains seated and appears not to see
her daughter. The young boy Socrates in the lower left tries but fails to get his
mother’s attention. One servant succumbs to grief at Baco’s death, and another
carries away the newborn infant in swaddling clothes.
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Figure V.4 Stele of Baco, Socrates and Aristonike. Fourth century BCE.
Louvre. (Photograph courtesy of Santiago Abella)

The Greek view of death was one of acceptance. However, such fatalism was
somehow adapted to the sense of personal control that is the essence of Greek
thought. In the poem the tragedy is transmuted into an act of personal choice
by the dying mother. Underlying the poem, however, is the realization that this
choice is illusory. Aretemias could no more control what happened to her two
boys than she could prevent her own death.
"Carian" refers to a region in southwest Turkey. Its capital was Halicarnassus
(now Bodrum). The original Greek poem of Callimachus referred to Heraclitus
as “my Helicarnassian friend.” In the 4th century BCE, the ruler of Caria was
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Mausolus. When he died, his wife Artemisia erected in his memory a huge
tomb of white marble that was considered one of the Seven Wonders of the
World. The "Mausoleum at Halicarnassus" exists no longer, although pieces of
its statuary are in the British Museum. 60
The main idea of Cory’s translation of Callimachus’ poem is that the
achievements of an individual do not die when the individual dies. This is
certainly the thrust of the last words, which assume a defiant tone quite
different from the preceding solemnity. Nevertheless, although clearly
insisting on the permanence of art, the poem is imbued with the idea of
transience. Like the mausoleum at Halicarnassus and the library at Alexandria,
the nightingales of Heraclitus now exist only in fragments.

(iv) Dances of Death
In the late Middle Ages, Europe was full of death. The Hundred Years’ War
was raging, and the Black Death moved inexorably from city to city. Artists
represented this theme in the Dance of Death (Dance Macabre or Totentanz).
The most important of these representations was in L beck’s Marienkirche
(1463). The skeletons leading the bishops, kings, merchants and mayors off to
their graves are agile and graceful: they are enjoying themselves immensely.
The dying are clumsy and tentative: they have not yet learned the dance. After
the invention of the printing press, the theme became enormously popular. In
1538, Holbein created a series of woodcuts with 41 images of Death meeting
his clients, two of which are shown in Figure V.5.61
World War I brought back many of the horrors of the late Middle Ages. In
1932, Kurt Jooss choreographed The Green Table, one of the most striking
ballets of the 20th century.62 The music by Fritz A. Cohen is an amazing
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Figure V.5 The Dance of Death by Hans Holbein the Younger. In the print
on the left, Death points out to the Empress that even she will come to the
grave (Plate 10). On the right a triumphant Death drags away the Abbot without
regard for the promise of salvation in his book (Plate 14).

mixture of classical and popular, varying from the Dies Irae rhythms of the
Middle Ages to the tangos of modern Argentina.
The ballet opens with ten formally dressed diplomats, wearing white gloves
and garish masks. They posture, argue and gesticulate around a conference
table covered with green felt. Tempers are lost, guns are drawn and shots are
fired. War is declared. The stage grows dark. At the back of the stage the
figure of Death becomes visible as a tall warrior with skeletal features. He
dances slowly and inexorably to an insistent rhythm. This is one of the most
riveting scenes in theatre.
As the ballet proceeds, troops are recruited and led into battle. Death’s solo
dance then becomes a set of duets with each of the dying. Death comes to
everyone from soldier to profiteer, from executioner to partisan, from lover to
prostitute. After they all succumb, Death repeats his initial solo. This time it is
directed clearly to the audience. The diplomats return to their table and repeat
their opening scene. Nothing has changed. War will break out again. We never
learn.
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(v) Judgment
The dance of death is but prelude to judgment. The idea of judgment has
always fascinated humanity. Christian culture has the Last Judgment, with
Christ selecting the good and faithful for heaven and damning the evil to the
fires and demons of hell. Representations of this division of the blessed from
the damned became widespread in the medieval churches of Western Europe,
either on the tympanum above the entrance or on the wall behind the altar. The
believer could not go to church without being reminded of judgment.
The idea of judgment was also deeply ingrained in Egyptian thought. In the
books of the dead, falcon-headed Horus presents the newly deceased to Osiris,
the God of the Dead, while jackal-headed Anubis weighs the supplicant’s heart
against a feather. Depending on the tilting of the balance, the deceased is
allowed to live on or is given to Ammut, the swallower of the damned. Death
thus leads either to immortality or to annihilation.63
In Hindu and Buddhist thought the God of Death, Yama (known as Emma or
Enma in Chinese Buddhism), sits in judgment. In the Devadutta Sutta,64 Yama
examines a man who has just died. Because he had not followed the way of
dharma, Yama consigns him to a terrible hell. If he had recognized the
warnings he had been given and had renounced his clinging to the world of
desire, he could have been released from the cycle of life and death and hell.
Figure V.6 shows a Japanese wood carving of Emma sitting in judgment. In
temples such as Hoshakuji (near Kyoto), Enma is accompanied by assistant
judges, a scribe to record the evidence, and a reader to pronounce the
judgment.65
We have within us some deep sense of what is right and a conviction that
justice will ultimately prevail. Knowing that we have not done what we ought
to have done or that we have done what we ought not to have done leads to a
terrible fear of punishment.
63
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Figure V.6 Judge Emma. Japanese, late 16
Photograph courtesy Dallas Museum of Art.

th
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century CE.

A parable of Jesus tells the story of a rich man (Dives, simply the Latin word
for a rich man) and a poor man (Lazarus, a name derived from the Hebrew
Eleazar or “God is my help”).66
66

Luke 16: 19-31. The Lazarus of this parable is not the Lazarus that Jesus later raised
from the dead. Their common name is just coincidence.
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There was a certain rich man, which was clothed in purple and fine
linen, and fared sumptuously every day:
And there was a certain beggar named Lazarus, which was laid at his
gate, full of sores,
And desiring to be fed with the crumbs which fell from the rich man's
table: moreover the dogs came and licked his sores.
During his life Dives enjoyed his luxury and took no notice of Lazarus. The
parable has become significant to the Christian Church because of what
happened after both men died. Lazarus was taken to Abraham’s bosom
whereas Dives went to hell. Justice was served. The parable has always been
popular. The poor are more numerous than the rich.
The story is told in the stone carvings on the west side of the south portal of
the Abbaye Saint Pierre in Moissac, France (Figure V.7).67 The right side of
the tableau shows Dives eating a sumptuous meal. He pays no heed to
Lazarus, who lies on the ground in the lower center part of the panel, beset by
dogs. At his death Lazarus is taken by the angel to the bosom of Abraham. The
fate of Dives is played out in a separate carving lower down on the wall (not
illustrated). Devils take both his soul and his accumulated riches. Like Dives,
this carving has not survived well.
At the end of the parable, Dives calls out to Abraham:
And he cried and said, Father Abraham, have mercy on me, and send
Lazarus, that he may dip the tip of his finger in water, and cool my
tongue; for I am tormented in this flame.
But Abraham said, Son, remember that thou in thy lifetime receivedst
thy good things, and likewise Lazarus evil things: but now he is
comforted, and thou art tormented. And beside all this, between us
and you there is a great gulf fixed: so that they which would pass
from hence to you cannot; neither can they pass to us, that would
come from thence.
This is the beginning of the Christian idea of an afterlife where we can be
compensated for our suffering or punished for our sins. We go to the bosom of
Abraham or the flames of hell. Between these eternal homes is an impassible
abyss.
An English ballad retells the story, with the recurring verse
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Figure V.7 Dives and Lazarus. West side of the south portal, Abbaye St.
th
Pierre de Moissac, 12 Century CE. (photograph courtesy of Nick Thompson,
University of Auckland).

Then Lazarus laid him down and down
And down at Dives’ door
“Some meat, some drink, brother Dives,
Bestow upon the poor”68
There are many variants of the words. In the version collected by Vaughan
Williams, one verse of the ballad describes the rueful words of Dives:
Oh, hell is dark, oh, hell is deep;
Oh, hell is full of mice.
It is a pity that any poor sinful soul
Should depart from our Saviour Christ.
The “mice” probably originally come from “mist” which would have rhymed
with Christ in Middle English. 69
Ralph Vaughan-Williams composed Five Variants of Dives and Lazarus for
Harp and String Orchestra.70 This work is not a set of formal variations on a
theme but “rather reminiscences of various versions.” The music winds up
being a meditation on both the tune of the ballad and the meanings of the
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story, moving from feelings of compassion for Lazarus to awe at the justice of
God. The ending of his piece portrays an anxious wonder. Should not God
take pity on Dives?
However, pity is not the usual response to those condemned to hell. Aquinas
proposed that the blessed in heaven should enjoy the suffering of the damned.
Nothing should be denied the blessed that belongs to the perfection of
their beatitude. Now everything is known the more for being compared
with its contrary, because when contraries are placed beside one another
they become more conspicuous. Wherefore in order that the happiness of
the saints may be more delightful to them and that they may render more
copious thanks to God for it, they are allowed to see perfectly the
sufferings of the damned.71
To the question about why it would not be right to have pity, Aquinas argued
that
Whoever pities another shares somewhat in his unhappiness. But the
blessed cannot share in any unhappiness. Therefore they do not pity the
afflictions of the damned.72
Nowadays, the idea of hell is no longer a mainstay of religious thought. The
great religions have become more oriented to achieving heaven than escaping
hell. Although 75% of Americans believe in heaven, only 61% believe in
hell.73 Perhaps we may never be called to account for our lives. Without a God
there is no judgment; with a merciful God all is forgiven, and we run no risk of
hell:
Religion, opium of the people. To those suffering pain, humiliation,
illness and serfdom. it promised a reward in the afterlife. And now we are
witnessing a transformation. A true opium for the people is a belief in
nothingness – a huge solace of thinking that for our betrayals, greed,
cowardice, murders we are not going to be judged.74
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Two ideas run deeply through the course of Dostoevsky’s Brothers
Karamazov. One is that without God “everything is permitted.” The other is
that “if there were no God, he would have to be invented.”75 Justice requires
that we be held to account for what we do. We have long presumed that God
should be the judge. Though civilization requires that we be judged, there is no
reason, however, that the judgment should not be human rather than divine.

(vi) The Physics of Hell
Early in his career, Galileo worked on a model of Dante’s inferno with
Antonio Manetti (Figure V.8).76 Dante’s hell placed Satan at the center of the
earth, which was the furthest point away from God in the geocentric universe.
Hell was therefore modeled as a hollow cone with its point at the center of the
Earth. The diameter of the conical section at the surface of the Earth was equal
to the radius of the Earth so that the two dimensional section of the cone was
equilateral. The major problem was that the hollow cone had to be covered
over (except for a few places where portals provided access to the upper levels
of the inferno). However, what was to prevent the roof from falling into the
open space below? Galileo proposed that, since the radius of the earth was
about 3000 miles, the roof would need a thickness of about 400 miles. He
based this estimate on experimental models showing that stable arches could
be constructed with a thickness only 2/15 the length of their span. Thus
experiment was able to provide support for revelation.
One problem with placing hell in the depths of the earth was that the space
was insufficient for the millions of unsaved sinners. One of the benefits of the
new heliocentric system was that the sun rather than the earth became the
center of the universe and the furthest point from God. In his Enquiry into the
Nature and Place of Hell (1714), Tobias Swinden proposed that hell was
located in the sun, which has ample room for all the sinners that have died and
more than sufficient heat to keep them burning. 77
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Figure V.8 Model of Dante’s Hell. Model proposed by Galileo and Manetti and
painted by Giovanni Stradano about 1590. (Wikimedia Commons).

3. Promises of Heaven
(i) Immortal Souls
The epitaphs on ancient Greek gravestones make little mention of the
immortal soul. The idea that the soul persisted after death occurred in ancient
Greek thought, but its meaning was not fully worked out. Plato makes two
main arguments for the soul’s immortality. Both are contrived and neither is
persuasive.
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In Phaedo, the argument occurs in the context of Socrates’ imminent death.
Socrates considers that universal forms exist outside of individual
instantiations. The general idea of a table is independent of all individual
tables: tables of various sizes, tables made of wood or stone, tables use for
food or sacrifice. Since we are all aware of these universal ideas and since we
never had to learn them, we must have recollected them from a time before we
were born. Furthermore, whoever is aware of these universal ideas must share
with those ideas the ability to persist independently of the individual.
Phaedo is a narrative of the final hours of Socrates and not a philosophical
treatise. Socrates may have proposed this argument for immortality more to
assure his young students that they should not grieve his death than to prove
that he would survive it.
In The Republic, Socrates argues that everything is susceptible to deterioration
and ultimately annihilation by something that specifically destroys it. Iron is
susceptible to rust, timber to rot, the body to illness. The purpose of the soul is
the good life. The specific fault of the soul is evil. Yet this does not kill the
soul; it merely makes it evil. The soul must therefore be immortal because it is
immune to that which should specifically destroy it. Not very convincing.
However, The Republic is more about justice than immortality. Many believe
that Socrates thought that immortality was not something that could be proven
or refuted.
At the end of The Republic, nevertheless, Plato leaves philosophy and recounts
the Myth of Er. This story comes from the mystical side of Greek thought,
from the traditions of Orphism and Pythagoreanism. 78 The man Er died, but
then returned to life. He told of a place where souls came after death. From
there they could be sent to the blessed regions (Elysium) or to hell (Tartarus)79
depending on what they had done during their mortal life. From this strange
waiting room, souls could also be sent back to the world and reincarnated into
various life forms. Some choice was available. Orpheus, who had been torn to
pieces by the women of Thrace in a Dionysiac frenzy, decided to return as a
swan and not a human being, so that he would not run the risk of a second
such terrible death.
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The idea of the transmigration of souls from one living being to another is
widespread in the Eastern religions. This concept may have spread from the
East to the mystical sects of the Greeks. Or it may have developed
independently. Shamanism is widespread among primitive peoples. Shamans
who travel between the different dimensions of the present life could easily
envision lives beyond death.80
Most Western ideas of immortality are not linked to reincarnation but to an
afterlife. The concept of immortality in the Abrahamic religions has often been
associated with the resurrection of the body. Isaiah includes this in his
prophecies:
Thy dead men shall live, together with my dead body shall they arise.
Awake and sing, ye that dwell in dust: for thy dew is as the dew of
herbs, and the earth shall cast out the dead.81
A vivid representation of the resurrection is Ezekiel’s vision of the valley of
the dry bones. The Lord demonstrated how He can bring these bones to life,
and instructed Ezekiel to bring this promise to His people:
Thus saith the Lord God unto these bones; Behold, I will cause breath to
enter into you, and ye shall live:
And I will lay sinews upon you, and will bring up flesh upon you, and
cover you with skin, and put breath in you, and ye shall live; and ye
shall know that I am the Lord.82
The prophet Daniel is more explicit about the judgment that comes with
resurrection: “And many of them that sleep in the dust of the earth shall
awake, some to everlasting life, and some to shame and everlasting
contempt.”83
The promise of eternal life is what drives martyrs to follow their cause to the
very death. Such a promise may be necessary for the enslaved, as were the
Jews in Babylon during the days of Ezekiel and Daniel. Or for Muslims intent
on conquest, as were the Arabs after Mohammad: “Think not of those who are
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slain in God’s way as dead. Nay they live, finding their sustenance in the
presence of their Lord.”84
The human sense of justice is strong. When we are treated unjustly in our
mortal life, we might imagine an afterlife where justice prevails and the evils
of the present life are rectified. The idea of immortality is the only way that we
can reconcile the cruelty of the world to the fairness that we perceive as
necessary for the universe.

(ii) Wishful Thinking
An interaction between Christian and pagan views of the afterlife was
recorded in Bede’s Ecclesiastical History of England. In the 7th century, King
Edwin of Northumbria was approached by Christian missionaries and called a
meeting to decide whether he and his people should convert. One of his
council argued:
The present life of man, O King, in comparison to that time which is
unknown to us, seems like the swift flight of a sparrow through the room
wherein you sit at supper in winter, with your commanders and ministers,
and a good fire in the midst, while outside prevail the storms of rain and
snow. The sparrow flies in one door and out another. While within, he is
safe from the wintry storm; but after a little space of fair weather, he
immediately vanishes into the dark winter from which he came. The life
of man is short. Of what went before, and of what is to follow, we are
utterly ignorant. If this new faith can give us some greater certainty, it
justly deserves to be followed.85
The key is “certainty.” The unknown can be terrifying. We find some solace in
knowing what will happen; even greater comfort comes if this something will
be good. If we cannot know what will happen, then it is better to believe in the
best. Skepticism brings no emotional rewards.
Ludwig Feuerbach considered the Christian doctrine of the resurrection as a
necessary belief in the face of death:
Man, at least in a state of ordinary well-being, has the wish not to die.
This wish is originally identical with the instinct of self-preservation.
84
85

Qur’an 3:1 9, translation Abdullah Yusuf Ali

Bede (731, translated by Sellar, A. M., 1907). Ecclesiastical History of England.
London: George Bell & Sons. (Book II Chapter 13). Available at
http://www.ccel.org/ccel/bede/history.v.ii.xiii.html

Whither?

403

Whatever lives seeks to maintain itself, to continue alive, and
consequently not to die. Subsequently, when reflection and feeling are
developed under the urgency of life, especially of social and political life,
this primary negative wish becomes the positive wish for a life, and that a
better life, after death. But this wish involves the further wish for the
certainty of its fulfilment. Reason can afford no such certainty. … Such a
certainty requires an immediate personal assurance, a practical
demonstration. This can only be given to me by the fact of a dead person,
whose death has been previously certified, rising again from the grave;
and he must be no indifferent person, but on the contrary the type and
representative of all others, so that his resurrection also may be the type,
the guarantee of theirs. The resurrection of Christ is therefore the
satisfied desire of man for an immediate certainty of his personal
existence after death.86
Heaven promises to remedy the sufferings of mortal life. This can sometimes
translate into a deep yearning for death. Who would not prefer heaven to a life
of pain? The Church must therefore counsel against suicide in the most
emphatic way: taking one’s own life abrogates any possibility of Christian
heaven.
Sonya’s moving speech at the end of Anton Chekhov’s Uncle Vanya finds
consolation for a life of sorrow and hard work in the promise of heaven:
What can we do, though? We must live our lives! … We shall live our
lives, Uncle Vanya. We shall live out the long, long succession of days
and endless evenings. We shall patiently bear the trials we’re sent; we
shall labour for others from now into our old age without respite; and
when our time comes we shall die with resignation; and there, beyond the
grave, we shall say that we have suffered and wept, that it went hard with
us; and God will be moved to pity; and you and I, Uncle, dear Uncle,
shall see a life of beauty and grace; and we shall rejoice; and we shall
look back on the unhappiness of this present time with tenderness, with a
smile—and we shall rest. I have faith, Uncle, I have a burning and
passionate faith ... We shall rest! … We shall rest! We shall hear the
angels; we shall see all the sky all dressed in diamonds; we shall see all
this world’s evil and all our sufferings drown in the mercy that will fill
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the earth; and our life will become as quiet and gentle and sweet as a
caress. I have faith; I have faith. 87
Donald Justice condensed Sonya’s longing into the last verse of his poem
There is a gold light in certain old paintings. The poem’s exact rhymes
reinforce the certainty of Sonya’s faith:
The world is very dusty, uncle. Let us work.
One day the sickness shall pass from the earth for good.
The orchard will bloom; someone will play the guitar.
Our work will be seen as strong and clean and good.
And all that we suffered through having existed
Shall be forgotten as though it had never existed. 88
Chekhov’s plays portray “the working out within the group of a process of
disruption.”89 In Uncle Vanya the disruption was the visit of a Moscow
professor to the country estate managed by his daughter Sonya and his brother
Vanya. At the end of the play this disruption has subsided. The professor and
his beautiful young wife have gone. The doctor whom Sonya has loved
without being requited has also departed. Vanya has failed to shoot either his
brother or himself. Sonya and Vanya return to the estate’s accounts. The storm
is over. They pick up the pieces and continue. Ultimately they shall rest. What
might have been has become what is, even though Vanya ruefully imagines
otherwise: “ ust imagine … If one could wake up some clear quiet morning
and feel that one had begun life afresh, that the past was all forgotten, had
dissolved like smoke.”90
The audience at a Chekhov play is involved with the characters far more in
terms of emotion than reason. The actors play their part in a network of
feelings. The words we listen to are more like music than speech. We
understand them without fully working out what they mean. We feel intensely
what it is like to be Sonya or Vanya. We have failed at what we hope to
achieve, and we have had our love rejected. We accept Sonya’s sad optimism
as the best way to carry on. We feel the shame of Vanya, a shame made more
87
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acute by the realization that he was the willing agent of his present state. He
cannot blame fate. And neither can we ours.
Chekhov’s plays are comedies. His characters are normal people interacting
with others. The humor comes from “the disparity between aspiration and
reality.”91 We smile at their foibles, recognize ourselves, and promise not to
make the same mistakes. Chekhov was a physician, and his humor was more
salutary than satirical. Sonya’s final speech contrasts with the last words of the
dramatist. Speaking to his German doctor, Chekhov simply stated Ich sterbe (I
am dying).92 Ever the realist.
Chekhov’s plays resist moral interpretation. Questions are considered but not
resolved. Is work the best way to overcome sorrow or shame? Can working
toward an eternal heaven compensate us for the pain and suffering of our
mortal life? Sonya’s insistence is more an expression of our human need for
justice and comfort than an assertion of reality. She speaks using the rhythms
of consolation:
Although on an immediate level the tenor and language of Sonya’s final
monologue have a strong religious cast, it would be a great mistake to
understand them as simple piety or conventional resignation looking
forward toward future beatitude. The “calm” and “rest” she speaks of
will of course be deferred, but this is only on what we have to see as the
narrative plane; aesthetically they’re in the present in the form of
invocation as much as prediction, as part of the subtle, elusive beauty that
adheres to the other side of grief. As we hear the words they transfigure
the moment with a sort of painful radiance, at the same time as they cast
back on the whole play an intense reflection of both its sadness and the
truthfulness of its feeling. Sonya’s lines and gestures here can’t be
confined to those of a character with a particular psychological nature but
issue from her larger status as the agent of aesthetic grace. 93
Chekhov was concerned with the way we think about things, the way we
imagine what they should be even when we know that they are not. In his story
Gooseberries he quoted from Alexander Pushkin
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Dearer to us is the falsehood that exalts us
Than hosts of baser truths. 94

In the human condition emotional truths are sometimes more important than
reality. The concept of heaven is charged with the human need for justice and
forgiveness. We want to believe in it even if it is not true.

(iii) Sleep and Death
We lose our normal consciousness every night when we fall asleep; we regain
consciousness when we awake. We can therefore easily imagine that we shall
awaken from the sleep of death. ohann Sebastian Bach’s great Cantata Ich
habe genug (I have enough) describes death as falling asleep:
Slumber now ye weary eyes,
softly close in blessed peace
World I’ll stay no longer here
for I have no share in thee
that could benefit my soul.95
Cardinal Newman’s Dream of Gerontius, describes what Newman himself
experienced in a dream. Gerontius awakens after the sleep of death:
I went to sleep; and now I am refreshed,
A strange refreshment: for I feel in me
An inexpressive lightness, and a sense
Of freedom, as I were at length myself,
And ne'er had been before. How still it is!
I hear no more the busy beat of time,
No, nor my fluttering breath, nor struggling pulse;
Nor does one moment differ from the next.96
As we grow up our minds construct a person that stays the same from one day
to the next. Upon this person we hang our memories of a past and our plans for
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a future. The essential characteristic of the person is that it continues despite
intermittent loss of consciousness, despite forgetting the past, despite success
and failure, and despite the passage of time. The possibility that we might
cease is not considered since it would undermine the personal continuity.
Perhaps in death we will simply go to the world of dreams, leaving reality
permanently rather than transiently. This idea of a dreaming death is part of
Matsuo Basho’s last haiku written a few days before his death in 1 94: 97
On a journey, ill:
my dream goes wandering
over withered fields.
Perhaps death does not destroy the soul but just releases it from the body. One
speculative etymology of the word “soul” is to an old Germanic word sailian
for binding.98 This perhaps derives from the practice of binding the corpse to
prevent the return of the deceased as a ghost. However, it might also relate to
the binding of the soul to the body and the process of unbinding that occurs
with death.

(iv) Hadrian’s poem
Hadrian was one of the great Roman Emperors.99 He consolidated the empire,
rebuilt the Pantheon in Rome, and constructed Hadrian’s Wall in Northern
England to protect the empire from the Scots. He was fascinated by Greek
philosophy, and just before his death in 138 CE, wrote a brief poem about the
fate of the soul after death:
Animula, vagula, blandula
Hospes comesque corporis
Quae nunc abibis in loca
Pallidula, rigida, nudula,
Nec, ut soles, dabis iocos
A simple translation would be
97
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Small wandering amiable soul
Guest and companion of my body
Will you now live where all is
Pale, hard and barren,
Alone and not making jokes?

The relationship between soul and body is described by the word hospis
meaning both guest and host. Hadrian understands the soul as it is when in the
body, but is unsure what will happen when the body dies and the soul is
released. Where will it go? What will it do for fun?
May Swenson’s poem Question considers similar problems. It begins:
Body my house
my horse my hound
what will I do
when you are fallen
Where will I sleep
How will I ride
What will I hunt
Where can I go
without my mount
all eager and quick100
Recently, David Malouf provided seven variations on Hadrian’s poem. The
last is from the point of view of the body:
So you’re playing fast
and loose, are you? You’ve cut
the love knot. Well let’s see how you get
on out there without me. Who’s kidding
who? Without my body, its royal
breath and blood to warm you, my hands, my tongue
to prove to you what’s real,
what’s not, poor fool, you’re nothing.
But O, without you, my sweet nothing,
I’m dust.101
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Poets are often able to understand things that are beyond the grasp of science.
Yet the idea of the soul divorced from the body after death appears beyond the
reach of poetry.

(v) Resurrection of the Body
The central belief of Christianity is that the body as well as the soul will be
resurrected. Christ returned from the dead after his crucifixion. Paul
considered this as a promise to all who believe in Christ that they too will
survive death:
Behold, I shew you a mystery; We shall not all sleep, but we shall all be
changed,
In a moment, in the twinkling of an eye, at the last trump: for the
trumpet shall sound, and the dead shall be raised incorruptible, and
we shall be changed.
For this corruptible must put on incorruption, and this mortal must put
on immortality.
So when this corruptible shall have put on incorruption, and this mortal
shall have put on immortality, then shall be brought to pass the
saying that is written, Death is swallowed up in victory.
O death, where is thy sting? O grave, where is thy victory? 102
Nevertheless, resurrection remains a mystery. Through most of Christian
history, resurrection was presumed to occur at the time of the Second Coming.
Exactly what the dead do until then is unclear. Roman Catholics proposed that
the souls were cleansed of sin in purgatory, and that intercessory prayers and
indulgences could facilitate this preparation for judgment day. Some
Protestants suggested that the souls of the dead slept until being awakened by
the last trump, others suggested that body and soul were annihilated by death
but could be resurrected by God who remembers everyone that has ever
lived.103 However, time is not easy to understand in the light of eternity. Many
believe that the transition to Heaven is instantaneous with death. This fits with
Christ’s promise on the cross to the repentant thief that “Today shalt thou be
with me in paradise.”104 Today, not tomorrow.
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How might the resurrection occur? The Christian belief in a bodily
resurrection forms part of the Apostles’ Creed composed within the first or
second centuries following Christ.105 The church clearly distinguished physical
from spiritual resurrection:
ust as he gave us an example by his own Resurrection … we believe that
at the close of this age we too will be resurrected, not as thin air or some
shadowy phantasm … but in the substance of the real flesh in which we
now are and live.106
This is in keeping with the idea that the human being is both body and soul,
not one without the other. We are neither an animated body nor an incarnate
soul.107
The imagery of the resurrection of the body is vivid: the graves will open and
the dead will appear before the Son of Man for judgment:
Marvel not at this: for the hour is coming, in the which all that are in the
graves shall hear his voice,
And shall come forth; they that have done good, unto the resurrection of
life; and they that have done evil, unto the resurrection of
damnation.108
The logic of physical resurrection, however, remains unclear. At what physical
age is the body resurrected? No one would want to enter eternity as the sick
and demented person one was at the time of death. Furthermore, if we wait
until the end of the world, how will the body be put back together? Over the
years a dead body decomposes and its atoms disperse, perhaps to become part
of other bodies. Which atom goes with which body?
The passage from Corinthians suggests that we are resurrected not as we were
but in new and incorruptible bodies. God remembers the true patterns of
ourselves and fits these to new and perfect bodily forms. In the 3rd century
after Christ, Tertullian proposed:
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As life is bestowed by God, so is it restored by Him. As we are when we
receive it, so are we when we recover it. To nature, not to injury, are we
restored; to our state by birth, not to our condition by accident, do we rise
again.109
The resurrection is thus a re-embodiment, a creation ex vetere (out of the old)
rather than ex nihilo. The resurrection is a process of redemption rather than a
new creation. In this way, Christians can reconcile the resurrection with the
laws of physics.110 Though only some laws – most would have to be broken.
The resurrection is often represented by the phoenix. According to the legend,
the phoenix dies through self immolation allowing a new phoenix to be reborn
from its ashes. Tertullian quotes the story, believing it to be true, to
demonstrate that a God who can bring the phoenix back to life can surely
resurrect the human being.111 Yet the phoenix is fantasy not fact.
Who are the persons that are resurrected? Will the person who is resurrected in
heaven be the same as the person as I am on earth? It is difficult to see how I
might be instantiated in some other body. So much of me is physical. I can
change in many ways. Indeed I can be “reborn” as a different person after an
intense emotional experience. Yet my body somehow stays the same.
My intuition is that physical death is the end of me. Thought experiments
involving teleportation wherein I am copied and recreated in some other place
suggest that even if the re-creation is a perfect duplicate it is still not I. 112
Similarly, in the thought experiment of judgment day, whoever is resurrected
may be similar to me but it is not I. If only because I am in part defined by my
mortality. Even if there is a heaven, I cannot get there from here. 113
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(vi) Problems in Heaven
Among the many problems of heaven is the question of what will be done by
the multitudes of the saved. Poets and mystics might enjoy the eternal
contemplation of God’s goodness, but the rest of us might find it
overwhelmingly boring.
Eternal erotic enjoyment might be more interesting. The sexual mysticism of
Emanuel Swedenborg’s vision of heaven has intrigued many authors such as
William Blake.114 However, these visionaries typically conceived of heaven’s
eroticism as the conjugal love of two souls in a monogamous marriage. This
may pale in the face of eternity. In Milan Kundera’s novel Immortality, Agnes
imagines that she and her husband are visited by a messenger from another
world, who tells them that after death they will be taken to a better place,
where each person becomes his or her own creation. The messenger presents
them with the options of living together for eternity or never seeing each other
again. How does one answer? Particularly in front of one’s spouse. Agnes
loves her husband, but she opts for freedom.115
The everlasting joy of union with God in heaven is difficult to describe. Hell is
far easier to portray. The details of the burning fire and the incessant torture
that await those who have done wrong fascinate our imagination. But heaven
is hard to conjure. What shall we be doing with all that time on our hands.
Singing praises to the Lord? Marveling at his omnipotence? Worshiping at the
throne? And who will be there with us? Do we really wish to discuss goodness
year after year with like-minded believers?
And what if we do not like the true believers? The Dominican chief Hatuey
fought against the slavery imposed on his people during the murderous
Spanish colonization of Hispaniola and Cuba. He was captured in 1511, and
burnt at the stake. A priest offered him a chance to go to heaven, provided he
acknowledged Christ.
After thinking for a while, the chief asked the Holy Father whether
Christians went to heaven. The priest replied that they did, but only those
that were good. And the chief then said without further thought that he
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did not wish to go to heaven, but rather down to hell, so that he would
not be where the Christians were nor have to see such cruel people.116
The promise of heaven, and perhaps the very idea of heaven, is one of the
justifications for martyrdom, whether of the burning saint or the suicide
bomber. This may be the misuse of a delusion. Perhaps a better use is for those
who endure suffering. The idea of eternal rest and freedom from pain might
then offer comfort.

4. End of Time
(i) Life and Death of Stars
Human beings die but what does the future hold for the earth and the sun
around which it annually orbits? To understand this we need to consider the
nature of stars.117 The numerous stars that can be seen in the night sky vary in
brightness and color. Some such as Aldebaran have a reddish hue; others such
as Rigel are bluish. Measuring the spectrum of the light coming from a star
can tell us about its surface temperature, in the same way that we can tell the
temperature of a red- or white-hot metal from its color. With such spectral
measurements, we can then locate each star on a luminosity-temperature
graph, as shown in Figure V.9. Most of the stars occur near a narrow region
known as the “main sequence.”
Within the central core of a star the force of gravity brings protons together.
These protons collide and fuse to create helium, releasing tremendous amounts
of energy. Some of the energy becomes the electromagnetic radiation emitted
from the star (light, heat, radio-waves, etc.). However, most of the energy
becomes kinetic energy. This causes the particles within the star to move more
rapidly. This movement creates an outward pressure that counteracts the
gravitational attraction. A star thus exists in sustained balance between
collapse and explosion. A small portion of the kinetic energy is s taken up by
the protons and electrons that are released from the surface of the star in the
“solar wind.”
116
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Figure V.9 Luminosity and Temperature Graphs. The left graph shows the
loci of stars on the main sequence as well as some abnormally bright and dark
stars. The right graph tracks the possible future evolution of our Sun into a red
giant and ultimately a white dwarf. The diagonal lines show the relative sizes of
the stars compared to the Sun.

Stars generate energy by means of nuclear fusion.118 This primarily involves a
proton-proton chain-reaction that fuses hydrogen into helium-4 (Figure V.10).
The helium-4 nucleus contains 2 protons (making its atomic number 2) and 2
neutrons (giving an atomic weight of 4). The protons in this nucleus repel each
other since they are both positively charged. However, this repulsion is
counteracted by a nuclear attraction that operates when the protons and
neutrons are very close together.
As the years go by, the core of the star comes to have more and more helium
nuclei. This helium then begins to fuse into larger elements such as carbon
(atomic number 6) nitrogen (7) and oxygen (8). Even more energy is created,
the shell expands, and the star becomes a red giant. The shell may then
explode, scattering matter into space to give a planetary nebula, and leaving
the core to collapses into a white dwarf star. This possible evolution is tracked
in the right graph of Figure V.9.
118
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Figure V.10 Hydrogen Burning. In the first reaction pairs of protons (black),
which are the nuclei of hydrogen atoms, fuse to form a combined proton and
neutron (white), called a deuteron, with the release of a positron (small black
sphere) and a neutrino (small white sphere). Each positron annihilates with a
119
nearby electron (small grey sphere) to release gamma rays.
In the
subsequent reaction a proton binds with a deuteron to give a Helium-3 nucleus.
Two of these nuclei then combine to form a Helium-4 nucleus, releasing two
protons (which can then undergo further fusion). The overall reaction thus
combines four protons into a Helium-4 nucleus with the release of 2 neutrinos,
gamma rays, and a total of 26.72 MeV of energy.

Stars more massive than our sun support the fusion of larger nuclei up to the
size of iron. Some of these can become white or blue giants. Others explode as
supernovae hurling the fused nuclei into space to become the building material
for planets. High-density remnants from these explosions undergo further
gravitational collapse. This can produce elements with atomic numbers greater
than iron. Large collapsing remnants can ultimately form neutron stars or
black holes. In a black hole the gravitational attraction is so great that nothing
escapes its pull, not even light photons.
119
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As our sun expands to become a red giant, its diameter will finally reach
earth’s orbit.120 The earth may thus be engulfed by its sun. However, by then
the earth may have moved out to a more distant orbit under the force of the
increased flow of particles coming from the red giant. This solar wind will also
have stripped the earth of its atmosphere. The combined effects of the solar
wind and the gravitational attraction of the earth will likely have caused the
moon to disintegrate. Our original home in space will have become be a planet
sans life, sans moon, sans everything.
Where will humanity be? We may have long ceased to exist, having
succumbed to disease, destroyed ourselves by war, or surrendered to a
technology beyond our control.121 Or we may have survived and somehow
moved to another home in the universe long before our planet’s demise.
Earth’s biosphere will be rendered sterile by the increased radiation from our
expanding sun within 3.5 billion years from now, long before the estimated 7
billion years when the planet will finally be engulfed by a red giant sun.

(ii) The Second Law
Our sun will die. Such is the fate of stars. Yet other stars will continue to be
created. How long will this continue? What will ultimately happen to the
universe?
Too little is understood about the expansion of the universe, the mechanisms
of gravity and the nature of dark matter and dark energy for physicists to do
more than speculate.122 Perhaps the end will be a “big freeze,” wherein
everything disperses and further work is impossible. The freezing will be not
so much in terms of a low temperature as an inability to change any further.
Everything will ultimately reach equilibrium. With no difference in energy
120
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from one place to the next, no further work can be done. The universe will
have “run down” like a mechanical watch when its spring unwinds. Other
possibilities are: a “big crunch” wherein gravity takes over and everything
collapses into a singularity similar to that when the universe began; a “big
bounce,” wherein such a singularity explodes once again; or a “big rip,”
wherein the universe expands so much it tears itself apart. 123
The scenario of the “big freeze” derives from the second law of
thermodynamics. C. P. Snow suggested that understanding this law might be a
touchstone for scientific knowledge, equivalent to a humanist’s having read a
work of Shakespeare.124 However, the second law is not easy to understand.125
It is commonly expressed in terms of entropy: the total entropy of a closed
system never decreases. Yet what is entropy? The word, deriving from the
Greek for that toward which something moves, was coined by Rudolf Clausius
(1822-1888) to explain how heat engines work. For him the first and second
laws or thermodynamics became: (i) the energy of the universe is constant,
and (ii) the entropy of the universe moves toward a maximum.
Energy comes in various forms. Nuclear energy is the energy that can be
released by changes in nuclear structure (fission of large nuclei or fusion of
small nuclei). Chemical energy is the energy released by changes in the
binding of atoms into molecules. Kinetic or heat energy is the energy
represented by the movement of particles and measured by temperature.
Kinetic energy can only do work if the temperature of one region is greater
than that of another. Heat cannot flow from a region of lower temperature to a
region of higher temperature. If all regions of a system are characterized by the
same concentration of particles with the same levels of random movement, no
work can be done. The kinetic energy has become useless. The situation is
described by the character Valentine Coverly in Tom Stoppard’s play Arcadia,
who notes that your cup of tea gets cold but cannot get hot by itself. In the
same way the universe will inevitably reach some final common temperature:
Heat goes to cold. It’s a one-way street. Your tea will end up at roomtemperature. What’s happening to your tea is happening to everything
123
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everywhere. The sun and the stars. It’ll take a while but we’re all going
to wind up at room temperature.126
In statistical mechanics, entropy is generally considered as “disorder.” Ludwig
Boltzmann (1844-1906) proposed that entropy is the number of possible
microstates (arrangements of particles in terms of their position and
momentum) that are compatible with the same macrostate. The entropy of a
system is then measured by the logarithm of the number of possible
permutations of the particles in that system. 127 Thus the entropy of a collection
of particles increases as the positions and velocities of these particles become
less predictable. If the particles are all moving in the one direction or all
located in one region of space, the entropy is less than if they are all over the
place and moving in all directions. Entropy can be considered as the amount of
information needed to specify the system. The more a system is ordered, or
subject to description by simplifying laws, the less the entropy.
Information is thus another way of conceiving entropy. Entropy was derived
from studies of heat engines; information was derived from studies of the
telephone. Claude Shannon considered the information communicated by a
message as the amount of uncertainty that it resolved in the receiver. 128 This he
called entropy:
My greatest concern was what to call it. I thought of calling it
‘information,’ but the word was overly used, so I decided to call it
‘uncertainty.’ When I discussed it with John von Neumann, he had a
better idea. Von Neumann told me, ‘You should call it entropy, for two
reasons. In the first place your uncertainty function has been used in
statistical mechanics under that name, so it already has a name. In the
second place, and more important, no one knows what entropy really is,
so in a debate you will always have the advantage.’129
Information is expressed in terms of probability. The basic unit is a “bit,” the
amount of information needed to resolve which of 2 equally probable
possibilities is true. The scale is logarithmic: 2 bits resolves 4 possibilities, 3
126
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bits 8, and so on.130 Information is typically measured using the “byte,”
equivalent to 8 bits, the information needed to distinguish 256 equally
probable possibilities. Large information amounts are expressed as megabytes
(Mb) or million bytes. The human brain can store 200 Mb. 131 The amount of
information presently stored in digital and other media is 10 15 Mb.132
Unfortunately, information is not the same as knowledge. Knowledge is useful
information. A hierarchy ascends from data to information (data organized to
give relations: who? what? where? when?) to knowledge (information that can
be applied: how?) to wisdom (knowledge that has been evaluated: why?). 133
One factor working against entropy is the order brought about by the action of
intelligence.134 Examples are the physical construction of buildings from
randomly organized matter and the creation of scientific laws to explain
experience. However, such intelligent work requires the transfer of energy.
This willy-nilly leads to the release of some energy in random kinetic form
(heat). Thus, whatever entropy is decreased locally (in making the building or
defining the laws) is more than balanced by the global increase in entropy
caused by the physical work of construction or the physiology of thought.
These ideas of entropy, information and intelligence can be considered in the
thought-experiment of Maxwell’s Demon (Figure V.11).135 A space containing
particles moving at various rates and in various directions is divided into two
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Figure V.11. Maxwell’s Demon. The white circles represent slowly moving
molecules and the black circles fast. The diagrams in the upper two lines show
how the demon operates the gate between the left and right sections. The
bottom diagram shows the resultant separation of the fast molecules from the
slow.

sections. A “demon” (in the sense of an intelligent rather than malignant
agent) perceives the velocities of all the particles, and closes the gate between
the two spaces when a particle moving more slowly than the rest (white circle)
approaches from the left side, or when a fast particle (black circle) approaches
from the right (left side of figure). The demon opens the gate whenever a fast
particle from the left side or a slow particle from the right side approaches
(right side of figure). In this way, the demon can increase the number of fast
particles in the right section and the number of slow particle in the left. Order
has been imposed. The entropy of the system decreases. Maxwell’s Demon
thus counteracts the divine law that entropy must always increase.
Furthermore, the difference in kinetic energy between the sections could
perform work. Intelligence has apparently created useful energy.
The problem is that work must be done (and heat released) to perceive the
velocities of the particles, to maintain an up-to-date memory of their velocities
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and directions, and to open and close the gate. The increase in entropy
resulting from this work more than balances the decrease caused by the
separation of the particles. We cannot generate useful energy without wasting
energy. We cannot create a perpetual motion machine.

(iii) I Am Who I Will Be
What then is the divine view of the future? In the mountain of Horeb (perhaps
the same as Mount Sinai of the Decalogue, but no one knows the actual
location of either mountain), Moses was amazed by a burning bush out of
which God spoke. God promised to deliver the children of Israel from Egypt
and instructed Moses to be their leader. Moses was uncertain and asked how
he should name this God of Israel.
And God said unto Moses, I AM THAT I AM: and he said, Thus shalt
thou say unto the children of Israel, I AM hath sent me unto you. 136
In Hebrew the name is ehyeh asher ehyeh. What this means is not wholly
clear. The middle word can mean “who,” “what” or “that.” The first and last
words are the first-person singular imperfect form of “to be.” Hebrew has only
perfect and imperfect tenses. The perfect tense refers to something completed
and the imperfect tense to something not yet completed. The imperfect can be
either present or future. The King James Version translates the name as “I am
that I am.” Luther’s translation of the bible uses the future tense (Ich werde
sein wer ich sein werde). Commentaries on the Torah also prefer the idea of
the future, and suggest that, as well as “I will be who I will be,” the statement
conveys the sense of “I will be what I want to be.”137 God can do as he wishes,
and the deliverance of the children of Israel is clearly within his power.
This name does not occur again. Elsewhere in the Torah God is known by the
tetragrammaton JHWH ֹor Jehovah.138 This name is likely related to the thirdperson singular of the verb “to be,” and means something like “He who is.”
In Hindu thought, Brahman is the unchanging, eternal, infinite and immanent
godhead. The goal of Hindu religious practice is to escape the suffering of the
world of birth and rebirth, and to become one with Brahman:
136
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Brahman, attributeless Reality,
Becomes the Lord of Love who casts his net
Of appearance over the cosmos and rules
From within though his divine power .
He was before creation; he will be
After dissolution. He alone is.
Those who know him become immortal. 139

In the Christian New Testament, the Lord characterizes himself as comprising
both the beginning and the end: “I am Alpha and Omega, the beginning and
the ending, saith the Lord, which is, and which was, and which is to come, the
Almighty.”140
In The Phenomenon of Man, Pierre Teilhard de Chardin, a Jesuit priest and
paleontologist, proposed that human beings are evolving toward an “omega
point,” at which time we would attain union with God. The book combines
evolutionary theory with a deeply mystical view of reality: “The history of the
living world can be summarized as the elaboration of ever more perfect eyes
within a cosmos in which there is always something more to be seen.” 141
The evolution of human consciousness also involves the construction of what
Teilhard de Chardin called the “noosphere,” a universe of knowledge rather
than matter, a universe based on what is considered within the mind rather
than what exists in the real world.
The initial stages of evolution have led to the multiple separate centers of
consciousness that exist in our present world. Teilhard de Chardin proposed
that, as we continue to evolve, our individual consciousnesses will become
unified through the process of love. 142 The divergence of the individual then
changes into a convergence with the one. Ultimately we shall reach union with
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the divine. The prime mover of the universe is therefore as much in the future
as in the past.
Many people have sought a purpose in evolution. However, since evolution by
natural selection can occur without the need for any over-riding purpose, most
biologists feel that teleology is not necessary. The idea that life is part of some
grand plan may be reassuring, but this may be false comfort.
Some physicists, however, have been intrigued by eschatology, the study of
the end of days (Greek eschaton meaning last). Frank Tipler proposed that the
physical universe is evolving toward an “omega point” similar to that
proposed by Teilhard de Chardin 143 He was intrigued by theologian Wolfhart
Pannenberg’s description of the resurrection of the dead as “our present life as
God sees it from his eternal present.”144
Tipler’s theory requires three main assumptions: that the universe continues to
exist far into the future, that living beings continue to code and preserve
information, and that life persists and continues to evolve. Given these
assumptions we can foresee that the amount of information stored in the
universe at some point in the future will be sufficient to specify the lives of
every human being that has ever lived. At that time, consciousness will be able
to simulate or recreate any or all of these lives. Resurrection would be in a
virtual reality, a spiritual rather than an earthly body. Tipler quotes the words
of the Apostle Paul:
So also is the resurrection of the dead. It is sown in corruption; it is
raised in incorruption:
It is sown in dishonour; it is raised in glory: it is sown in weakness; it is
raised in power:
It is sown a natural body; it is raised a spiritual body. There is a natural
body, and there is a spiritual body.145
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Tipler’s omega point resembles the “I am who I will be” idea of God. At that
time knowledge will be effectively infinite and will comprehend all of time.
God will be, and always was.
Tipler’s proposals have evoked much skepticism. Michael Shermer suggests
that, although much of his physics is correct (or at least not impossible), Tipler
makes leaps of logic that are not necessarily true. Unfortunately, physics has
become so complex and so abstract that recourse to experimental validation is
often impossible or extremely limited. With so many possible theories (and
perhaps so many universes), any evidence that supports one may also fit with
many others.146
David Deutsch states that, even if we concede an omega point, the intelligent
beings that have evolved by that time still could not violate the laws of
physics.147 Although they might hear our prayers (perhaps by detecting faint
residual signals), they could not answer them. Time flows only in one
direction. The proposed future therefore does not support the idea of a god
who interacts with the human beings of the present.
From a theological point of view, the omega point is incompatible with
Christian doctrine.148 The omega point does not require Christ and has nothing
to say about the crucifixion and the resurrection. There is no heaven or hell.
There is no second coming. Evil is not defeated. The possibility that
intelligence at the omega point might understand all that has happened in the
universe does not explain how the universe began. Comprehension is not
creation.
In The Physics of Christianity, Tipler recast his ideas to fit more closely within
the context of Christianity. However, the ideas that once seemed possible here
began to unravel. Tipler’s logic is exemplified by the discussion of the virgin
birth as being due to parthenogenesis (a process in which the ovum develops
without fertilization). Although this occurs in other species, it is highly
improbable (if it occurs at all) in human beings. Furthermore, parthenogenesis
146
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leads to female offspring (since only an X chromosome is available, the child
can only be XX). The daughter would effectively be a twin of the mother.
Tipler handles this difficulty by postulating that the offspring was a highly
unusual XX male, where a Y chromosome is inserted into the X chromosome.
If this occurred together with parthenogenesis the mother must also have been
an XX male. Perhaps her Y genes were somehow turned off in the somatic
cells but not in the germ cells. The combination of both parthenogenesis and
an XX male is so unlikely that any rational person would consider it
impossible. Tipler estimates a chance of 1 in 120 billion. Others would
estimate a much lower probability. Undeterred, Tipler states
But, as in the case of the Resurrection, if such an event had to occur for
the universe to evolve into the Omega Point, then the Virgin Birth
probability would become 1; that is, certain to occur. 149
The logic is thus forced to fit a presupposed conclusion. This way of thinking
hearkens back to a comment from Teilhard de Chardin – “the best guarantee
that a thing should happen is that it appears to us as vitally necessary.” 150
Tipler goes on to explain the resurrection and the walking on water in terms of
neutrino beams. He does not understand how such beams might work.
However, God would know.
Nevertheless, the idea that a God could remember the unique information
pattern (or soul) that defines each individual, and then re-embody this pattern
when the universe reaches some endpoint remains an essential part of
“scientific” eschatology:
It is perfectly coherent to suppose that God will not allow the individual
information-bearing pattern to be lost at a person’s death, but will
preserve it within the divine memory. Such a persisting but disembodied
existence would not in itself constitute the continuation of a fully
personal life beyond death, because true human life is psychosomatic in
its character. Its restoration would require God’s further act of reembodying that pattern in an act of resurrection in some new
environment of God’s choosing. 151
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Such thinking is speculation. It is not science. Science does not consider
hypotheses unless they can be tested experimentally.

(iv) Return of the King
Our concepts of the future often include the idea of a Messiah, who will come
in the end times to save the true believers. Judaism expects the coming of the
Moshiach or anointed one; Christianity awaits the second coming of Christ.
Islam claims that the Mahdi will come to defeat the evil forces, perhaps in
conjunction with Jesus.
In the Buddhist future, the bodhisattva Maitreya (from the Sanskrit maitri
meaning loving kindness) will attain full enlightenment, and then succeed
Gautama as the Buddha. He will teach us the true dharma (path of virtue) and
we shall lose ourselves in the joy of his holiness. Maitreya is perhaps related to
the Hindu Kalki, who will be the final avatar (incarnation) of Vishnu.
Great Kings also return. The epitaph of King Arthur, as described by Thomas
Malory, proclaims his second coming: Hic iacet Arthurus, rex quondam
rexque futurus (Here lies Arthur, the once and future king). 152
Many are the seers and madmen who have proclaimed themselves Messiah. 153
Some unusual combination of delusion and charisma supports their ability to
gather followers and lead them on to good or evil.. Sabbatai Zevi (1626-76)
claimed to be the Jewish Messiah but, after being imprisoned by the Sultan,
converted to Islam. Mirza Ghulam Ahmad (1835-1908) claimed to be the
Mahdi, and started the Ahmadiyya movement in Islam. Bha’u’llah (181 1892) the founder of the Baha’i faith claimed to be the combination of all the
messiahs – Kalki, Maitreya, Christ, and Mahdi. His follower Bab (1819-50)
became “he whom God shall make manifest.” Death often follows close on
purported second comings. Jim Jones who convinced his followers to die in
Jonestown (1978) claimed to be a combination of Jesus, Akhenaten, Buddha
and Lenin.154
Our hope for a messiah feeds our delusions. Not a day goes by without a
rumor that Christ has returned and is living on a farm, or that Maitreya has
152
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finally arrived and is awaiting the proper time to reveal himself.155 Many
follow the pretenders. Two human emotions foster our need for a messiah: a
deep regret that something did not at first succeed and a burning hope for its
second chance. We continually alternate between what might have been and
what could still be.
Perhaps this has something to do with the natural cycles of the day and the
year, and the longer cycles that underlie the movement of the stars. Giorgio de
Santillana and Hertha von Dechend have interpreted many myths in terms of
the precession of the equinox. 156 Although their interpretation is more fanciful
than exact, our history and the stories that it produces do trace cycles of
departure and return. Like the constellations, great heroes never die; they
simply bide their time below the horizon before returning once again in glory.
In his parable The Coming of the Messiah, Kafka provides the rueful
commentary: “The Messiah will not come until he is no longer needed, he will
not come until the day after his arrival, he will not come on the last day but on
the very last.”157 Perhaps, the injunction always to be ready for the Messiah is
correct. We should behave so that we will not be ashamed when the Messiah
arrives. However, we should prepare for this in the clear knowledge that it will
not happen. The Messiah might but shall not be.

(v) Multiple Manifestations
As well as appearing at many different times, divinities may show themselves
in many different forms. Religion is inherently polytheistic. Even those that
profess monotheism often recognize that their one God originated in a
universe of many other deities. The one true god, such as Amun Ra in Egypt
or Jehovah in Judaism, became so by defeating the others either in battle or in
the minds of man. He who has the most followers is supreme. Even in the
monotheism of Christianity, the supreme God has different aspects: Father,
Son and Holy Ghost. And the godhead can be helped by hordes of lesser
powers, such as angels and saints.
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In the religions of the East, gods are everywhere. Buddhism has bodhisattvas.
Hinduism has millions of gods. There is a suggestion of a Hindu trinity with
Brahma as creator, Shiva as destroyer and Vishnu as preserver. Each may
represent a different aspect of the same divine power. In addition they may at
different times transiently assume bodily form as avatars.
In the section of the Sanskrit epic Mahabharata (Epic ot the Bharatas) called
the Bhagavadgita (Lord’s Song), the hero Prince Arjuna (one of the Bharata
princes) prepares for battle, and is fearful of the upcoming slaughter. His
charioteer reveals himself as Krishna. He tells Arjuna not to mourn either for
the dead or for the living who are about to die. Life does not pass away with
death.158
Krishna is a manifestation of Vishnu who assumes mortal form whenever
necessary to ensure that good prevails:
When righteousness
Declines, O Bharata! when Wickedness
Is strong, I rise, from age to age, and then take
Visible shape, and move a man with men,
Succouring the good, thrusting the evil back,
And setting Virtue on her seat again.159
Krishna explains to Arjuna that the path to wisdom requires that one remove
oneself from endless desire and focus always on the divine. The essence of the
teaching is in the paradox of doing by not doing:
He who sees
How action may be rest, rest action – he
Is wisest’ mid his kind; he hath the truth!
He doeth well, acting or resting. Freed
In all his works from prickings of desire,
Burned clean in act by the white fire of truth,
The wise call that man wise.160
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Every person can thus become a tiny transient manifestation of the divine.
Krishna himself is everyone and everything. Ultimately he displays himself to
Arjuna in all his glory
I manifest for thee
Those hundred thousand thousand shapes that clothe my Mystery
I show thee all my semblances, infinite rich, divine,
My changeful hues, my countless forms. 161
Arjuna is amazed, but ultimately terrified as Krishna assumes a more
frightening form: “Thou seest Me as Time who kills, Time who brings all to
doom “162 At the first testing of the atomic bomb, J. Robert Oppenheimer
famously remembered this verse, though he translated Time as Death: “Now I
am become Death, the shatterer of worlds.” 163
Several things follow from the idea that God can be manifest in different ways
and at different times. First, we must choose our gods. In the Bhagavadgita
Krishna remarks that only those that focus on him will gain release from
suffering. Those that commune with lesser gods will not be released but will
die and be reborn. Second, nothing can ever be fully understood. God can
assume more forms than we can ever comprehend. Yet we can perhaps gain
more knowledge by looking at things from those different aspects we have
experienced. Third, everything must in some way taste of God.
The Bhagavadgita has been interpreted in many different ways. Gandhi
interpreted the Gita allegorically. The battle was the soul fighting against evil:
“under the guise of physical warfare, it described the duel that perpetually
went on in the hearts of man.”164 In this view, Arjuna represents the higher
human impulses, the chariot the body, and Krishna the ultimate truth. In his
opera Satyagraha, Philip Glass showed how Gandhi derived the idea of
satyagraha (holding firmly to truth, nonviolent resistance) using excerpts from
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the Bhagavadgita as his libretto.165 Doing by not doing is the basis of
satyagraha.
The concept of manifestations leads to many different religious themes. One is
the idea that God may be manifest in different ways and at different times to
different people. Both Christ and Krishna may represent the same divine force.
Another idea is that human beings think similarly about the numinous, despite
differences in their cultures.

(vi) Kingdom of Heaven
God becomes manifest in different forms and at different times. One of the
essential ideas of Christianity is the Second Coming, but the sources and the
implications of this doctrine are not clear.
One of the essential messages of Jesus concerned the coming of the kingdom
of heaven. Matthew reports that ohn the Baptist’s proclamation “Repent ye:
for the kingdom of heaven is at hand” was taken up by esus. 166 The other
gospels use the term “kingdom of God.” The word for kingdom (Greek
basiliea) likely refers less to a formal government than to the state of being
ruled (“sovereignty”, “reign” or “dominion”). It probably is related to the
Hebrew malkuth as in:
They shall speak of the glory of thy kingdom, and talk of thy power;
To make known to the sons of men his mighty acts, and the glorious
majesty of his kingdom.
Thy kingdom is an everlasting kingdom, and thy dominion endureth
throughout all generations.167
To take upon oneself the malkuth of Heaven is to submit oneself
unquestionably to the law of God.168
esus’ Sermon on the Mount began: “Blessed are the poor in spirit: for theirs is
the kingdom of heaven.”169 The version of the beatitudes in Luke uses only the
165
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term “poor” (Greek, ptochos). Matthew defines them as those who are poor “in
spirit” (ptochos en pneumati) rather than in body. The most common
interpretation of the poor in spirit as the humble has led to the idea that the
beatitudes promote a “slave morality,” where each person knows his assigned
place in the hierarchy of society and does not presume to change it.
While every aristocratic morality springs from a triumphant affirmation
of its own demands, the slave morality says “no” from the very outset to
what is “outside itself,” “different from itself,” and “not itself:” and this
“no” is its creative deed.170
However, humility is only part of the meaning. The Hebrew word equivalent
to ptochos is aniy. At the time of Jesus the anawim had come to mean the
pious, those who had renounced the world and devoted themselves to spiritual
things.171
The kingdom of heaven is also invoked at the beginning of the Lord’s prayer:
“Thy kingdom come.”172 The idea of the coming of the kingdom taps into
apocalyptic ideas common at the time of Jesus. Under the yoke of Caesar,
Israel awaited the coming of the Messiah, who would free his people and
establish God’s kingdom upon earth.
Some of the statements of Jesus point to the imminence of the parousia or
Second Coming of Christ: “And he said unto them, Verily I say unto you, That
there be some of them that stand here, which shall not taste of death, till they
have seen the kingdom of God come with power.” 173 However, Jesus also said
that the exact timing is of this second coming is unknowable. 174
Yet Jesus also described the kingdom of heaven as already present, in the
sense that it had become available.175 When directly asked when the kingdom
should come, Jesus answered
170
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The kingdom of God cometh not with observation:
Neither shall they say, Lo here! or, lo there! for, behold, the kingdom of
God is within you.176
The simplest way to understand these statements is to consider the Kingdom of
Heaven as transcending time, both eternally imminent and already here:
It represents the ministry of esus as a “realized eschatology,” that is to
say, as the impact upon this world of the “powers of the world to come”
in a series of events, unprecedented and unrepeatable, now in actual
process.177
Such a kingdom is based on the teachings of Jesus. The kingdom is not to be
imposed by God in the future, but to be accepted by following these teachings
in the present.
Rudolf Bultmann interpreted esus’ teaching of the Kingdom of Heaven as an
existential challenge to accept or reject communion with God:
What then is the meaning of “the Kingdom of God?” How is it to be
conceived? The simplest answer is: the Kingdom of God is deliverance
for men. It is that eschatological deliverance which ends everything
earthly. This deliverance is the only deliverance which can properly be so
called; therefore it demands of man decision. It is not something which
man can possess along with other good things, which he may pursue
along with other interests. This deliverance confronts man as an EitherOr.178
The coming of the kingdom of heaven is like the end of the world. Yet it is not
so much an apocalyptic event as a personal decision to reject the world and
find salvation:
The kingdom of heaven is the subject of many parables.
Again, the kingdom of heaven is like unto treasure hid in a field; the
which when a man hath found, he hideth, and for joy thereof goeth
and selleth all that he hath, and buyeth that field.
Again, the kingdom of heaven is like unto a merchant man, seeking
goodly pearls:
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Who, when he had found one pearl of great price, went and sold all that
he had, and bought it.179
The Parable of the Hidden Treasure indicates that “the kingdom is present and
awaiting recognition of its value and the radical action that it deserves” 180
What is the treasure and what the price? The treasure is salvation. The price is
to repent of one’s sins, and to follow (“believe in”) the way of esus.
The threefold meaning of the present kingdom can thus be described
Firstly, it is something supernatural, a gift from above, not a product of
ordinary life. Secondly, it is a purely religious blessing, the inner link
with the living God; thirdly, it is the most important experience that a
man can have, that on which everything else depends; it permeates and
dominates his whole existence, because sin is forgiven and misery
banished.181
The kingdom provides the individual with meaning and purpose. Furthermore,
it provides a community for like-minded believers.

5. Escape from Mortality
(i) Death and Dharma
The Mahabharata is the great Sanskrit epic of early India. Like the Homeric
epics, it was preserved in oral form for several hundred years before being
written down in the 4th century BCE. As well as telling the story of the
Pandava princes (from the line of Bharata) and the Kurukshetra war, it
contains much philosophical and religious teaching (such as the
Bhagavadgita). Two Mahabharata stories specifically relate to death.
179
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The first story occurs in the forest. Yudisthira (“steady in war”) is one of the
Pandava princes. His father was the Lord of Death (Yama) and Lord of Justice
(Dharma). After losing their kingdom in a rigged game of dice, Yudisthira and
his brothers are banished to the forest. Toward the end of their exile, they
encounter a spirit (yaksa). One by one, Yudisthira’s brothers come to a lake
for water, defy the warning of the yaksa of the lake not to drink before
answering his questions, drink and die. Yudisthira finds his dead brothers on
the shore, and agrees to answer the questions of the spirit, who appears to him
in the form of a crane. The questions are numerous, some 70 or 80 in total
depending on the version of the epic.182
The first four questions are: “'What is it that maketh the Sun rise? Who keeps
him company? Who causeth him to set? And in whom is he established?”
Yudisthira answers correctly Brahma, the Gods, Dharma and Truth. The
answers are simple but their meaning is profound.183 The sun represents the
soul, which rises when it becomes aware of the universal self of Brahma. The
gods that keep company with the risen soul are the divine virtues such as
wisdom, self-restraint, and compassion. The soul is led to its place of rest by
following the rules of justice that form the principles of Dharma. The soul
attains eternity through knowledge of the truth.
The questions continue. Some are riddles. Some concern the good life. Some
ask about the rituals. One of the very last is: “What is most wonderful?”
Yuidisthira answers, “Day after day countless creatures are going to the abode
of Yama; yet those that remain behind believe themselves to be immortal.
What can be more wonderful than this?” One of the most amazing things
about humanity is that we ignore the fact that we are going to die, assume that
we are immortal when we are not, and seek not the way to escape from the
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continual round of death and reincarnation. After receiving Yudisthira’s
correct answers, the yaksa reveals himself as Yama, Lord of the Dharma, and
Yudisthira’s father. The brothers are revived and all receive the divine
blessing.
The second story comes at the end of the narrative. After the war against the
Kauravas, the victorious Pandava brothers decide to renounce the world and
retire to the Himalayas. They are accompanied on their journey by
Yudisthira’s dog. Although his brothers succumb to the perils of the journey,
Yudisthira makes it through and is greeted by Indra, god of the sun and lord of
all the other gods. Indra offers to take Yudisthira to heaven, but asks that he
abandon his dog. The prince refuses.
I shall not abandon this dog today from desire of my happiness! Even
this is my vow steadily pursued – that I never give up a person that is
terrified, nor one that is devoted to me, nor one that seeks my protection,
saying, that he is destitute, nor one that is afflicted, nor one that has come
to me, nor one that is weak in protecting oneself, nor one that is
solicitous of life.184
The dog then assumes his true form as Lord Dharma, the one who had
previously tested Yudisthira at the lake in the forest. Since Yudisthira
remained true to his companion and to his vows of compassion, Indra allows
him to see both Heaven and Hell.
Yet these are not as he expected. His brothers suffer the torments of Hell and
the Kauravas enjoy the pleasures of Heaven. It seems that the gods were
jealous of the Pandava’s striving for justice, and admired how true the
Kauravas were to their own nature. Yudisthira despairs. He insists that he will
live in Hell with his brothers. As he does so, everything vanishes. The vision
has been but a test: “the final illusion, the one to which all the others lead.” 185
By denouncing it, Yudisthira attains immortality.
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(ii) Nachiketa Visits Death
Written at near the same time as the Mahabharata, the Katha Upanishad
describes another interaction with Yama, the God of Death. 186 As the story
begins, the young Nachiketa watches his father sacrifice cattle to the gods. The
cattle are old; they no longer give milk; they will not live long. Nachiketa sees
that the sacrifice has no value and the ritual is meaningless.
A son should not criticize his father, but Nachiketa decides that he must
somehow question the hypocrisy he perceives. He asks his father, who has
given everything to the gods, to whom will he give his son. His father refuses
to answer. Nachiketa asks twice more. Finally, his father angrily tells his son
that he will give him to Yama, god of Death.
As in all scriptures, the details are minimal, and the interpretations
manifold.187 Nachiketa has obviously understood something. His father is
clearly angry. But what is actually happening? Are the cattle really at death’s
door, or are they healthy? Is Nachiketa simply realizing that everything,
however healthy, will ultimately die. This would be much like the young
Prince Siddartha who left the royal palace and encountered for the first time
old age, sickness and death: the “three considerations” that led him to take up
asceticism and ultimately to become Gautama Buddha. 188
What does Nachiketa’s question mean? Is he offering himself as a better
sacrifice than the cattle? If his father really loved the gods should he not, like
Abraham, be willing to sacrifice his son? Or is he pointing out the foolishness
of the Vedic sacrifices? Is he demonstrating that a father’s only real hope for
immortality is in his offspring?
What must we understand when the father gives his son to Yama, and when
Nachiketa then goes to see Yama? The only way to visit Yama is to die. Was
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Nachiketa given as a sacrifice or was this only a threat? Did he commit
suicide? Or did he simply make the journey to Yama in his mind?
When Nachiketa arrives at the home of Yama, the god is not there. Nachiketa
waits three days for his return. Yama then apologizes to Nachiketa for his lack
of hospitality and offers to grant him three wishes in recompense. Nachiketa’s
first request is to obtain his father’s forgiveness; his second is to learn how to
perform the fire sacrifice.
For his third wish, Nachiketa asks to understand what happens when a person
dies. Yama then proceeds to explain the meaning of death. Each individual has
some part of a universal self. This must be realized through renunciation of
worldly things and union with the goals of the universal self. Without this
realization, death will simply lead to reincarnation:
Only the one-pointed mind attains
This state of unity. There is no one
But the Self. Who sees multiplicity
But not the one indivisible Self
Must wander on and on from death to death.
By merging the individual with the universal, immortality is attained:
When the five senses are stilled, when the mind
Is stilled, when the intellect is stilled,
That is called the highest state by the wise.
They say yoga is this complete stillness
In which one enters the unitive state,
Never to become separate again. 189
The Katha Upanishad was written shortly after the life of Gautama Buddha,
and reflects similar concepts to those that underlie Buddhism. This is
particularly true for the idea of merging the individual self into the universal
self, and thereby attaining release from the illusions of the world and the
ongoing cycles of death and rebirth. Buddhists considered the state urged by
Yama as anatta (no-self).

(iii) Enlightenment
In Surviving Death, the philosopher Mark Johnston argues against the
possibility that an individual can be resurrected. Our only hope for immortality
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is in a combination of the Buddhist ideal of anatta (no-self) and the Christian
idea of agape (compassion):
A person comes into being in the usual way, he is embodied by a
particular human organism, and his fundamental dispositions develop
over time, along with the development of his individual personality. But
if that person becomes good, that is, if his practical outlook is an
expression of agape, then he becomes generally embodied; his
constitution is made up of the constitution of all present and future beings
with interests. This is how, when death brings the destruction of his
individual personality, he continues on in the onward rush of
humanity.190
Although individual selves do not persist past death, they will persist as part of
the universal self inasmuch as they become attuned to its greater purpose. The
process of anatta involves dissolving the individual into the universal. It
becomes manifest as agape. This concern for others occurs because they are
themselves part of the universal self. I become part of all that I have ever
known and will persist as part of this ongoing knowledge.
This is an austere prospect. I do not become personally immortal. My
particular point of view does not persist though it will be part of some general
sum of what is known. And there is no way that I can be sure of even this
general survival. A future in the mind of God or in the knowledge of some
general consciousness remains very abstract.
In a world without God, the loss of an individual viewpoint is final. William
James gave a gloomy evaluation of what happens to our personal experience at
our death:
That is the sting of it, that in the vast driftings of the cosmic weather,
though many a jewelled shore appears, and many an enchanted cloudbank floats away, long lingering ere it be dissolved – even as our world
now lingers, for our joy – yet when these transient products are gone,
nothing, absolutely nothing remains, to represent those particular
qualities, those elements of preciousness which they may have
enshrined.191
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Some religions offer protection from this individual annihilation. God may
preserve what we have perceived and provide us with what we might yet
perceive: “we may think of God simultaneously as the infinite source of
possibilities by which the world becomes new from moment to moment.”192
The loss of the individual point of view is the tragedy of death. We fear
oblivion more than any pain or suffering. Near the end of the movie Blade
Runner, the dying replicant Roy Batty remembers events that no other being
has ever experienced or can ever experience:
I’ve seen things you people wouldn’t believe. Attack ships on fire off the
shoulder of Orion. I watched C-beams glitter in the dark near the
Tannhäuser Gate. All these moments will be lost in time like tears in the
rain. Time to die.
The speech was created by the actor Rutger Hauer from a longer version in the
script by David Peoples.193 The allusions have no definite meaning. Orion is
the constellation named after the hunter. Perhaps the C-beams are related to Ibeams and used in off-world construction, or perhaps they are a new form of
laser beam. The Tannhäuser Gate suggests the escape from Venusberg in
Wagner’s opera, though no actual gate is mentioned in the libretto. However,
perhaps escaping from Venusberg (the mountain devoted to physical love) is
like giving up all worldly desires and seeking anatta.
Roy was an automaton; his consciousness was not human. The actor was
trying to sound as if the speech were just something in his programming. 194
This makes it more moving. If God records the experiences his creatures, who
will preserve those of his creature’s creations?

(iv) Ars Longa
A recurring theme in Shakespeare’s sonnets is that our art will outlast our lives
and our loves:
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Not marble, nor the gilded monuments
Of princes, shall outlive this powerful rhyme 195

Particularly striking in their longevity are the bi discs and congs made of jade
during the Chinese Liangzhu culture (around 3000 BCE).196 Bi discs are large
flat discs with a circular hole in the center. Congs are carved tubes that are
circular on the inside and square on the outside. No one knows their purpose.
They may represent the union of earth (square) and sky (round). These jade
carvings may represent a means of bringing heaven and earth into harmony.
This interpretation is suggested by a quotation from the Zhouli (Rites of Zhou)
from the 2nd century BCE:
He pays homage to Heaven with the green bi
With the yellow cong he does homage to Earth. 197
The carving of these pieces of Neolithic jade is a tour de force of technology.
Jade is extremely hard and the artisans had no metal tools. They probably used
flint-tipped drills, slate saws, and abrasives made with various sands. 198 The
very hardness that made them so difficult to carve has allowed them to survive
for thousands of years.
Most congs are about 7 cm in diameter. Many have small circles faintly
inscribed on either side of the corners. These give the impression of a human
face with a two-layered hat, eyes and mouth. As well, some congs also show a
beast face with larger and more decorated eyes below the humanoid face. One
suggestion is that this might represent a shamanistic transformation. Figure
V.12 shows some examples of congs.
These artifacts are fascinating because they betray our longing for immortality.
The Liangzhu, impressed by jade’s permanence and resistance to decay, used
bi discs and congs in burial rituals. Centuries later, their descendants would
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Figure V.12 Neolithic Jade Congs. On the left is a tall multi-layered cong. The
upper right shows an enlargement of the humanoid face at the corner of a
cong. The lower right shows the corner of another cong, decorated with both
humanoid and beast faces.

make jade suits to clothe the dead. So much of what they made did not
survive. Yet jade lasts almost forever. A Chinese saying is that
As myth is to reality
So jade is to other stones.199
Art persists. The beauty that we create outlasts us. The beauty of a work of art
differs from one person to another. However, an art object may be valued for
more than its ability to induce a sense of beauty in those who might desire it.
Other factors can play important roles.
Steven Pinker has pointed out that the value of an art object is often related to
how it affects the status of its owner. 200 Status is shown by one’s possessions
199
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or erudition. These effects on status allow the arts to fit within evolutionary
theories. Anyone who can afford to possess or to understand the beautiful
becomes attractive as a mate. Owning a beautiful painting and listening to
beautiful music are elements of “conspicuous consumption.” They point out
the success of the owner. Expense and beauty become inextricably intertwined
and aesthetics becomes economics:
[A]ny valuable object in order to appeal to our sense of beauty must
conform to the requirements of beauty and of expensiveness both. But
this is not all. Beyond this the canon of expensiveness also affects our
tastes in such a way as to inextricably blend the marks of expensiveness,
in our appreciation, with the beautiful features of the object, and to
subsume the resultant effect under the head of an appreciation of beauty
simply. The marks of expensiveness come to be accepted as beautiful
features of the expensive articles. They are pleasing as being marks of an
honorific costliness.201
Taste becomes problematic. Self-appointed paragons of taste control what we
consider beautiful. Many years ago, Western visual art was funded mainly by
the church, which set the subject matter and the tone of what was painted.
With the rise of capital, the moneyed classes began to determine what was
painted. Paintings became smaller so as to fit in houses rather than churches.
As the years progressed, the art world became susceptible to fashion. One
could not be a great patron if one did not have the latest type of picture. After
the middle of 19th century, what was considered beautiful began to change
with every passing year. The intent was to make last year’s art no longer
worthwhile, and to scandalize those who had bought it (épater les bourgeois).
“Make it new!” became the motto of modernity. Each new crop of artists
generated their own school and isms proliferated.
In the 20th century, it became almost impossible to follow all the trends. The
century began with cubism, fauvism, expressionism, and futurism; gathered
speed with suprematism, dada, constructivism, and surrealism; and came into
full bloom with abstract expressionism, minimalism, pop art, op art,
conceptual art and photorealism. Theorists justified each new movement, and
each new movement justified its theorist. In The Painted Word, Tom Wolfe
described this symbiosis between critic and artist.202 No work of art could
201
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become valuable unless there was a published theory to explain it. Collectors
stopped buying art that they liked, and began to buy art that mattered. Taste
became secondary to theory.
The defining characteristic of modernism was the rejection of tradition. 203
Modern art allows us to see the world with different eyes. In his encyclical
Pascendi Dominici Gregis (1907) Pope Pius X described modernism as the
“synthesis of all heresies.” The church tends to see things in only one way –
the rest is heresy.
The evolutionary explanation for the arts is not obvious. Evolution rewards
adaptations that promote our survival in the real world, whereas the arts deal
with an imagined world. On first evaluation, one might therefore consider the
arts irrelevant to survival. Multiple explanations have been offered for why
they have developed. Perhaps the very irrelevance of art to survival makes the
owners of art sexually attractive. Any animal that is in such good shape that he
can carry around a peacock’s tail should be a good mate.
Steven Pinker has suggested that the arts evolved because they activate our
pleasure systems. We have developed a reward system that makes us feel good
when we do something to increase our biological fitness and our genetic
longevity, such as when we find shelter, kill a mastodon, or make love. The
arts may have proliferated because they give us pleasure without our having to
work for it. Thus we have a mind
that rises to a biologically pointless challenge: figuring out how to get at
the pleasure circuits of the brain and deliver little jolts of enjoyment
without the inconvenience of wringing bona fide fitness increments from
the harsh world.204
If we place an electrode in a rat’s pleasure circuits and allow the rat to
stimulate itself through this electrode by pressing a lever, it will continue to do
so until completely exhausted. Pinker argues that the arts are the way we
stimulate ourselves: “nonadaptive by-products” of an evolutionary process that
gave us a pleasure system but did not limit its use to what was important for
survival.”205 Though it must have given its author some pleasure, Pinker’s
relegation of the arts to biological irrelevance may be misguided.
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John Tooby and Leda Cosmides present more convincing reasons for why the
arts are so important to man. 206 Human beings take great pleasure from
engaging in fictional worlds. This begins in early childhood with pretend play,
and continues throughout our lives as we interact with novels, paintings, and
films. The very word “play” describes both the pretense of children and the art
of theatre. Fictional worlds allow us to test out ideas about what might happen
without letting them actually happen, to try out ways of coping with the real
world without the suffering it can unleash, and to experience emotions that
could be devastating if they were triggered by real events.
The human mind has evolved a cognitive system that can switch off our usual
aversion to falsehood so that we can play in these pretend worlds.207 We can
then try out actions and emotions and learn their probable effects. In chase
play, young animals learn to escape a predator without undergoing the danger
entailed by the real experience.208 This continues in human children as the
game of tag.
Tooby and Cosmides propose that the brain has evolved mechanisms that it
can use to teach itself. These mental tools then enable us to build a brain that is
better adapted to its world. One of the most important set of tools is that
involved in the arts. They quote Picasso’s “Art is a lie which makes us see the
truth.”
Religion has long been intrigued by the beautiful. The beauty of the natural
world provides one way to perceive the glory of God. 209 The universe is a
realization of the beauty of God. Religion is less sure about the beauty of art.
The commandment not to worship graven images has led to periods wherein
the visual arts have been destroyed. 210 The fear of the iconcolasts was that
human representations of the world cannot do justice to the original and might
206
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thus be considered a mockery of creation. Or the beautiful might replace the
divine and lead to idolatry.
However, man and woman were made in the image of the God, the creator of
the universe. We are therefore most human (or most God-like) when we create
something, be it a work of art or a scientific theory. Such creation is our way
or understanding the world. If we can model or represent some aspect of the
world, then we know something about it. A work of art outlasts its human
creator, inasmuch as it contributes to the ongoing accumulation of human
knowledge, or to our realization of what we do not know.
The beauty of the world can evoke in us a sense of awe. Typically this occurs
when what we experience cannot be fully accommodated by what we already
know. Sometimes awe leads to greater understanding; sometimes it simply
makes us realize that we are in need of knowledge.
[P]rototypical awe involves a challenge to or negation of mental
structures when they fail to make sense of an experience of something
vast. Such experiences can be disorienting and even frightening, as in the
cases of Arjuna and Saint Paul, since they make the self feel small,
powerless and confused. They also involve feelings of enlightenment and
even rebirth, when mental structures expand to accommodate truths
never before known. We stress that awe involves a need for
accommodation, which may or may not be satisfied. The success of one’s
attempts at accommodation may partially explain why awe can be both
terrifying (when one fails to understand) and enlightening (when one
succeeds).211
Awe is the experience of the transcendent. This can occur through nature,
where it is sublime, through religion, where it is numinous, or through human
art and science, where it is genius.

(v) Art of Dying
One of the proposed benefits of religion is that it might help us face death.
Fear is the usual response. Part of the fear concerns the pain that often
accompanies death. Rational argument tells us that we no longer feel when we
211
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are dead and thence the moment of death will be painless. However, knowing
this only leads to the deeper realization that we shall be no more. Philip Larkin
voices this fear in the poem Aubade:
This is a special way of being afraid
No trick dispels. Religion used to try,
That vast, moth-eaten musical brocade
Created to pretend we never die,
And specious stuff that says No rational being
Can fear a thing it will not feel, not seeing
That this is what we fear - no sight, no sound,
No touch or taste or smell, nothing to think with,
Nothing to love or link with,
The anaesthetic from which none come round. 212
As Larkin clearly states, religion really does not help. Any description of the
afterlife is just conjecture. Even a belief in a heaven, to which we might be
admitted by the grace of God, must be tempered by the fear that we may not
have been selected for salvation.213
Treatises such as Roberto Bellarmine’s The Art of Dying Well just tell us to be
good.214 We might have presumed some deeper insight from the saint who sat
in judgment on Giordano Bruno. One of Bellarmine’s precepts is that we must
“die to the world.” This fits with the advice of the Eastern religions to leave
striving and attain a state of no-self (anatta). However, this seems contrary to
everything human. It is almost like making life have so little personal meaning
that we shall not miss it. (I betray my Western thinking.)
Death is the final experience. Faced with his imminent death, Henry James
stated “So it has come at last, the distinguished thing.”215 We must ultimately
meet it. The task of physicians is to relieve pain, but not to delay death beyond
reason. It is not the great enemy.
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The philosopher David Hume maintained his skepticism about the afterlife to
the end. Boswell visited him a few weeks before he died of cancer in 1
: “I
asked him if the thought of annihilation never gave him any uneasiness. He
said not the least; no more than the thought that he had not been, as Lucretius
observes.”216 Hume was referring to the Epicurean philosopher from the 1st
century BCE:
… we have nothing to fear from death,
Nothing can happen to the man who is not there;
It is just the same as if he had never been born 217
Epicurus, who lived in the 4th century BCE, believed neither in God
Is he willing to prevent evil, but not able? Then he is impotent. Is he able,
but not willing? Then he is malevolent. Is he both able and willing?
Whence then is evil?218
nor in any life after death
Death, therefore, the most awful of evils, is nothing to us, seeing that,
when we are, death is not come, and, when death is come, we are not. 219
The common Epicurean epitaph was Non fui, fui, non sum, non curo (I was
not, I was, I am not, I care not). Epicureans believed that human life was
limited to the period between birth and death. We should not care about before
or after. Life itself should be enjoyed since it is all we have. This is heresy to
religious thought. Indeed, the Hebrew word for heretic, apikoros, derives from
Epicurus’ name.
A variation on the Epicurean epitaph was written by J. V. Cunningham:
When I shall be without regret
And shall mortality forget,
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When I shall die who lived for this,
I shall not miss the things I miss.
And you who notice where I lie
Ask not my name. It is not I.220

It is similar but not the same. The worldly self will be no more but the self
may persist beyond mortality in a form that does not experience regret.

(vi) In My End Is My Beginning
Time is different from space. We can travel through time in only one direction.
The spatial dimensions of our world are not so limited: we can travel
anywhere we wish, given the means and the time.
Time and entropy are inextricably mixed. 221 If an egg falls against a hard
surface it breaks. The complex organization of the egg is lost and entropy is
gained. For the broken egg suddenly to reform itself from its scattered parts
would be a miracle. We could do it easily if we could reverse time. However,
the world does not work that way. We cannot put Humpty Dumpty together
again. Time goes only from past to future; entropy goes only from low to high.
Time (and entropy) are essential to communication. Norbert Wiener illustrated
what might happen if we tried to communicate with a person for whom time
flowed in reverse.222 If that person were to draw us a square, we would see the
sudden and inexplicable disappearance of a square that had previously existed.
There could be no communication between us.
The ongoing increase in entropy makes the present a moment with a
determined past and an open future.223 We remember the past with some
degree of certainty. This is because entropy was lower in the past. The number
of possibilities that could have led to the present is limited. The number of
possibilities that can occur in the future is not so limited. We move toward a
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universe of greater entropy. Any prediction we might make is full of
uncertainty. However, the future allows us freedom. We cannot choose our
past but we can select our future.
T. S. Eliot was much concerned with time and its relation to religion. Four
Quartets is a set of poems loosely modeled on the late string quartets of
Beethoven.224 The first poem begins with the problem of time:
Time present and time past
Are both perhaps present in time future,
And time future contained in time past.225
If the past does indeed determine our future then there is no hope of
redemption. That can only come by an escape from time. The poems find ways
of escape in the writings of the Christian mystic Saint John of the Cross,226 and
the Bhagavad Gita.227 Detachment from the world overcomes the passage of
time. At the end of the set of poems comes realization:
We shall not cease from exploration
And the end of all our exploring
Will be to arrive where we started
And know the place for the first time.228

(vii) Conference of the Birds
Toward the end of the 12th century, Farid ud-Din Attar wrote a long poem
about a journey to the divine. The Mantiq al-Tayr, variously translated as the
“Conference” or “Speech” of the birds, describes how the birds assembled and
decided that they needed a king.229
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Figure V.13. The Conference of the Birds. Detail of the cover of a manuscript
of the Mantiq al-Tayr in the Metropolitan Museum of Art, New York. (Wikimedia
Commons).

The poem has been illustrated many times. 230 Figure V.13 represents a detail
of the cover from a manuscript started in 1487 and completed in 1609. The
birds are listening attentively to the Hoopoe bird, who can be recognized by
his crown of feathers just to the right of the center. The birds propose to seek
the legendary bird Simorgh. Little is known about Simorgh but there have
been signs:
MacMillan. (The Bird Parliament , pp 431-482), available at http://www.sacredtexts.com/isl/bp/bp01.htm
230

Kamada, Y. (2010). A taste for intricacy: an illustrated manuscript of Mantiq alTayr in the Metropolitan Museum of Art. Orien, 45, 129–75; Barry, M. (2006).
Illustrating Attar: a pictorial meditation by Master Habiballah of Mashhas in the
tradition of Master Bihzad of Heart. In Lewisohn, L., Shackle, C. (2006). A ar an the
Persian Sufi tradition: The art of spiritual flight. (pp 135-164). London: I. B. Tauris; a
modern illustrated version is Sís, P. (2011) The conference of the birds. New York:
Penguin.
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It was in China late one moonless night
The Simorgh first appeared to mortal sight
He let a feather float down through the air.
And rumours of its fame spread everywhere.231
This alludes to the Muslim hadith “Seek knowledge even unto China,”
meaning to the ends of the earth. Hadiths are reported sayings of the Prophet.
Many, such as this one, are considered apocryphal. However, other more
authentic hadiths show a similar support for knowledge: “If anyone travels on
a road in search of knowledge, Allah will cause him to travel on one of the
roads of Paradise.”232 And in the context of the poem, it perhaps alludes to the
Eastern sources of its mysticism.
The birds choose the hoopoe bird as their leader. The hoopoe encourages his
fearful companions, restrains the reckless, chides the self-satisfied, deflates the
pompous, and comforts those possessed by too great a love of the world. He
illustrates his exhortations with parables about the search for God.
One bird claims that he lives only to love Simorgh. The hoopoe reproves this
presumption. What right has anyone to offer love to God? God comes to us not
because of our love but by His grace, as is shown in the story of the Shah and
the stoker.
The Shah paid a visit to the stoker who maintained the fires that heated the
water in the great baths of the city. The Shah did not reveal who he was. The
stoker shared bread with his visitor and showed him how the furnaces were fed
with fuel. The Shah so enjoyed the company of the stoker that he returned
seven times. The two talked of power and of poverty. The Shah then identified
himself and offered the stoker whatever he might wish for, even a kingship.
The stoker declined, claiming he had all that he might desire. He pointed out
that it was only because of the baths that he had met the Shah. His only request
was that the Shah occasionally be his guest.
My hope is this, that now and then
My king will visit me in this dark den –
The dust he treads on is a crown to me.
His presence here will be my monarchy.233
231
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Acquiescence is better than insistence. Love of God is to be with Him
whenever possible. Yet the story has many other levels of meaning. Attaining
union with the divinity might require too great a loss of self. Though
ultimately we may dissolve in God as a drop of water in the sea, perhaps now
we might just content ourselves with his occasional epiphanies.
After much discussion, the birds depart and fly toward Mount Kaf where
Simorgh dwells. On the way they cross seven valleys. These represent the
stages on the path to the divine: seeking, love, insight, detachment, unity,
bewilderment and nothingness. Only thirty birds survive the journey and reach
the abode of Simorgh. A herald greets them and tells them to turn back before
witnessing the fearful splendor of Simorgh
The blaze of majesty
Reduces souls to unreality
And if your souls are burned then all the pain
That you have suffered will have been in vain. 234
The birds insist they fear not annihilation. They are like moths who seek the
flame. The herald unlocks the door. When they finally see the Simorgh, they
are amazed to see themselves. The moment of recognition is a poetic pun since
si murgh also means “thirty birds.”
There in the Simorgh’s radiant face they saw
Themselves, the Simorgh of the world – with awe
They gazed, and dared at last to comprehend
They were the Simorgh and the journey’s end. 235
A famous hadith quoted by Ibn Arabi is: “He who knows himself knows his
Lord.236 Many Islamic scholars consider this hadith inauthentic, but for the
Sufis it is true by revelation (kashf). The hadith harkens to the Judeo-Christian
idea that God created man in his own image, to Socrates’ “Know Yourself”
and to the Upanishad’s concept that the individual and the absolute should
become one.
What does it mean that when we finally see God we see ourselves? Although
we can interpret this in terms of the unity of consciousness, it may also reflect
the way we see the world. We create our own interpretation of the truth:
234
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Notions of a ‘personal’ or ‘constructed’ truth … must be understood as
rooted, not in the constitution of the truth, but rather in the capacity of the
envisioning seeker. In other words, while the ocean is boundless the
individual jugs will only be filled according to their own size and shape.
In simple terms the Simurgh is the jug that is the ocean. 237
Attar was well aware of the Sufi way. However, he never attained the final
stage of nothingness, the complete dissolution of the individual. If so, he
would not have been able to describe the way in poetry. 238 Attar remained at
the stage of hayrat (bewilderment, perplexity). In the epilogue to the poem, he
describes his dilemma:
If I were on His way now, would I be
Drowned as I am in all this poetry? 239
He likens his feelings to that of Ishmael, who in the Islamic tradition was the
son whom Abraham was to sacrifice to God.240 Ishmael was aware that God
had desired his sacrifice, yet he continued to live.

6. Whither?
Death comes to us all. Science proposes that death is the end of the individual.
Yet the idea that we may somehow survive runs deep in human thought. The
immortality of the soul leads to ideas of resurrection in the West and of
reincarnation in the East.
Religion thus provides two completely different views. In one we are reborn
into another life as another individual. In the other we come back as our own
more perfect selves. No convincing scientific evidence exists to support either
reincarnation or resurrection.
Those who has watched a loved one die know in their heart that death is final.
Nothing is as devastating for the idea of resurrection as the reality of death.
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The process of increasing entropy is overwhelming. Consciousness is lost, the
heart stops, and the corpse begins its long decay.
Human beings know that they will die. Part of the grief we feel when someone
dies involves an anticipation of our own mortality. Some non-human animals
may also show grief at the death of a fellow. Their behavior is difficult to
distinguish from curiosity at something unusual or anxiety at something that
does not make sense. Nevertheless, some behaviors seem too close to
mourning not to be so.241
However, non-human animals probably do not anticipate their own future
death. Alfred Wallace, who proposed the theory of natural selection with
Charles Darwin, wrote
In the first place, we must remember that animals are entirely spared the
pain we suffer in the anticipation of death—a pain far greater, in most
cases, than the reality. This leads, probably, to an almost perpetual
enjoyment of their lives; since their constant watchfulness against
danger, and even their actual flight from an enemy, will be the enjoyable
exercise of the powers and faculties they possess, unmixed with any
serious dread.242
Chimpanzees are perhaps the primates who are closest to human beings in
their cognitive abilities. David Premack and his colleagues spent many years
evaluating their understanding of symbols and concepts. As far as he could
determine, chimpanzees “do not know that they will die.” Furthermore, he felt
that it was not his place to tell them:
If we succeeded in communicating this information to even one animal,
saw its hair stand on end, heard it moan, we would know we had
provided the necessary conceptual elements which the animal combined
to make this knowledge possible. And we would have proved that the
limits of the ape's concept of self approach more closely our own than
had been thought. But we cannot take such pedagogy lightly. What if,
like man, the ape dreads death and will deal with this knowledge as
bizarrely as we have? … The desired objective would be not only to
communicate the knowledge of death but, more important, to find a way
of making sure the apes' response would not be that of dread, which, in
241
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the human case, has led to the invention of ritual, myth, and religion.
Until I can suggest concrete steps in teaching the concept of death
without fear, I have no intention of imparting the knowledge of mortality
to the ape.243
The amount of time human beings spend thinking about death varies. To some
the idea of death becomes overwhelming, and the resultant terror
incapacitating. Others pay little heed. Much of our art is directed toward the
idea of death. Tragedy explores how we face our death; comedy considers how
we should live despite it. Great paintings often have similar orientations.
Nicolas Poussin’s Landscape with a Man Killed by a Snake deals with the
recognition of death; Pieter Breughel’s Landscape with the Fall of Icarus
concerns how human life continues despite the death of an individual. 244
How much the thoughts and feelings evoked by death might have contributed
to human evolution is unclear. The fear of death may have been a major cause
for religion. Religion provides the believer with a sense that he or she is
protected by divine powers. Such a person is more likely to overcome fear and
run the risks of hunting and exploration.
A creature with the dawning realization of its own mortality and no
system of spiritual beliefs to quell the consequent fear would seem
unlikely to venture forth and take the risks necessary for their own or
their group’s survival. Who will go out and risk life and limb to hunt
down a woolly mammoth to replenish the group’s food supply?
Hominids with faith in some spiritual protection would be more bold and
confident in engaging in the risky tasks necessary for survival in harsh
dangerous environments. This suggests that with the dawn of awareness
of mortality, hominid groups with particularly compelling spiritual
beliefs and individuals particularly capable of sustaining faith in such
beliefs would have had adaptive advantages; therefore such groups and
individuals have thrived ever since. 245
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Yet religion does not always allay our anxiety about death. Indeed, some
aspects of religion may increase our fear. Judgment is not an easy prospect.
However, hard we try, we will wind up doing wrong. No one is blameless.
Perhaps we should concentrate on the life we lead between birth and death,
rather than on the unknowns before or after. Non fui, fui, non sum, non curo.
Nevertheless, anyone who has sat by the deathbed of a loved one knows that
this ancient Epicurean philosophy provides neither comfort to the dying nor
solace to the bereaved. So we promise to meet them “on the other side.” We
tell stories of salvation to mask the fear that there is none; we talk of heaven
rather than oblivion.
Immortality may come in an impersonal way. As we contribute to the lives of
others so we may be remembered. As our communal endeavors succeed, so
might humanity persist. This may be the meaning of the kingdom of heaven
that religions promise, uniting the individual soul with the absolute soul,
losing one’s life to save it. This is a more austere future than a personal
heaven. However, it may be more valuable.
At the deathbed, we could then celebrate the life that has been lived.
Remembering what was good and beautiful about a life could both console the
dying and reinforce the memories of the bereaved. In Jewish tradition the dead
are honored by the wishes zichronah livrakha (May her memory be a blessing)
and zichrono livrakha (May his memory be a blessing).
Yet, if we push this idea that the worth of a single life is its contribution to the
general purpose of the living universe we still come face to face with a dying
universe. The scientific view of the destiny of humanity is bleak. Bertrand
Russell takes strange pleasure in our ultimate extinction:
That Man is the product of causes which had no prevision of the end they
were achieving; that his origin, his growth, his hopes and fears, his loves
and his beliefs, are but the outcome of accidental collocations of atoms;
that no fire, no heroism, no intensity of thought and feeling, can preserve
an individual life beyond the grave; that all the labours of the ages, all the
devotion, all the inspiration, all the noonday brightness of human genius,
are destined to extinction in the vast death of the solar system, and that

(Eds.). The psychological foundations of culture. (pp. 5-40). New York: Lawrence
Erlbaum
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the whole temple of Man’s achievement must inevitably be buried
beneath the debris of a universe in ruins.246
This is far from the comfort we would feel if we were the special creation of a
loving God.
Edit and interpret the conclusions of modern science as tenderly as we
like, it is still impossible for us to regard man as the child of God for
whom the earth was created as a temporary habitation. Rather must we
regard him as little more than a chance deposit on the surface of the
world, carelessly thrown up between two ice ages by the same forces that
rust iron and ripen corn, a sentient organism endowed by some happy or
unhappy accident with intelligence indeed, but with an intelligence that is
conditioned by the very forces that it seeks to understand and control.247
Philosophers thus try to outdo themselves in describing our desolate future.
Perhaps they miss the certainties that religion offered. But there is always a
“but.” The freedom that caused so many problems in the old religious view of
the world may be our consolation. And the brevity of our life may make it
shine the brighter: “Man is yet free, during his brief years, to examine, to
criticize, to know, and in imagination to create.”248
Time is the problem and the solution. If we could escape time we could
remove the fear of what might happen in the future. Yet without time nothing
would get done, nothing would develop, nothing would be known. We must
let time pass, yet make the most of its passing.
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EPILOGUE
1. Tentative Conclusions
This book has considered various ways in which science and religion respond
to our questions about the origins of our kind, the nature of the world, the
workings of our minds, our sense of right and wrong, and our ultimate destiny.
The answers are incomplete and often contradictory. The following
conclusions are therefore only tentative.

(i) Truth is an amalgam of the real world and the mind of man.
What we know is a combination of both experience and interpretation.
Knowledge does not occur without imagination. In science, understanding
something requires formulating hypotheses and then testing them against
reality. In religion, understanding requires attuning our behavior to some
purpose for which there is as yet no empirical evidence. Religion typically
depends on a community of like-minded believers. Yet it need not. Each
individual can patterns her or his life on a personal ideal.
Scientism, the concept that the empirical methods of science provide the only
road to truth, is unhelpful. To think that everything which cannot be presently
explained is illusion is to look at the world with blinders on our eyes.
Something is an illusion if there is a better explanation, not if there is as yet no
explanation. At present we have no clear understanding of consciousness or
free will. This does not mean that they are illusory. The tendency to conclude
that something is “nothing but” what we already know is a dangerous mixture
of arrogance and foolishness.
Many are the levels of interpretation. Gilbert Ryle described the difficulty of
understanding a game of chess without any concept of either “chess” or
“game.” Suppose a scientist observes the moves of the game on a screen
without the players being visible. He or she quickly infers that the moves are
rigidly determined by rules that are specific to each piece: the bishop is limited
to diagonal moves, the rook to vertical and horizontal moves, etc. After
finding out that human players are actually moving the pieces, the scientist
commiserates with them:
Every move that you make … is governed by unbreakable rules…. The
whole course of what you tragically dub your ‘game’ is remorselessly
pre-ordained; nothing in it takes place which cannot be shown to be
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governed by one or other of the iron rules. Heartless necessity dictates
the play, leaving no room in it for intelligence or purpose. True, I am not
yet competent to explain every move that I witness by the rules that I
have so far discovered. But it would be unscientific to suppose that there
are inexplicable moves. There must therefore be further rules, which I
hope to discover, and which will satisfactorily complete the explanations
I have inaugurated.1
Ryle suggests that physical rules may “govern” events, but they do not
necessarily “ordain” anything. This is playing with words, but it does indicate
that causality operates at different levels.
The laws of the world are our interpretations of what happens. These laws
exist only in the human mind or in the mind of some other conscious agent.
What we perceive is a creative interaction with the world.
The universe is made of stories
not of atoms2
Nothing is certain. What we predict for the morrow is based on our prior
experience with the regularities of reality. Such predictions are twice
uncertain. They assume that the regularity we have observed in the past will
continue into the future. Furthermore, they assume the very process that we
used to infer the regularity is the correct way to predict the future because
similar inductions have worked before.
Nowhere is the interaction between mind and world more intense than in the
creation of a personal narrative. Our past needs a story to explain it, and our
future needs an ideal to be emulated. Religious believers fit their lives to the
narratives of the great teachers and to the ideas contained within their
teachings. In this manner, we may we journey to paradise with Muhammad, or
ride the great wave of being with the Buddha. When we insist on what is right
despite the consequences, we can model our actions on Luther’s “Here I
stand.” Scientists also have their narratives. When results are not first
accepted, we can claim our truth with Galileo’s “And yet it moves.”
An underlying pattern is that knowledge increases. Everything new that we
learn contributes to the understanding of the universe. This story does not
work if everything is already known, and then made available to us in heaven.
As the character Hannah Jarvis in Tom Stoppard’s play Arcadia says
1
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Believe in the after, by all means but not the life. Believe in God, the
soul, the spirit, the infinite, believe in angels if you like, but not in the
great celestial get-together for an exchange of views. If the answers are in
the back of the book, I can wait, but what a drag. Better to struggle on
knowing that failure is final.3

(ii) Many are the ways to religious insight.
Many years ago in the West, the two sources of truth were the Holy Scriptures
and the Real World: that which God revealed and that which God created.
Although it has considered the Judeo-Christian Bible more extensively than
other sacred writings, this book has made a point of quoting from the
scriptures of many different religions. What is revealed differs from one
religion to the next. Contradictions occur even within the same set of
scriptures. Understanding requires interpretation. No one religion can be true.
Why should what is divinely revealed to one culture be truth and to another
culture only myth?
Apologists for religion typically attempt to reconcile one set of Holy
Scriptures to what science proposes as true in the real world. Such efforts are
usually not convincing. They often leave us with a “god of the gaps,” who fills
in for what we have not yet figured out, or a “god of the laws,” who created
the principles that science has induced.
Trying to reconcile more than one religion to the findings of science becomes
impossible because of the contradictions among the different doctrines.
Religions tend to believe in immortality. This leads in the West to resurrection
and in the East to reincarnation, neither of which is compatible with empirical
science.
Each religion is adamant that it is right and all the rest are wrong. Christian
salvation requires believing in Christ. Does damnation await all those who
have never heard of Christ because they lived before his teachings or beyond
the reach of his gospel? Do Christians have no hope of Paradise because they
believe in a tripartite God and not the one God of the prophet Muhammad? Is
nirvana unattainable unless we follow the teachings of the Buddha?
Despite their differences, however, many scriptures do have common ground.
All believe in justice. All recommend compassion. All suggest that detachment
from desire can lead to tranquility. The different scriptures provide completely
3
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different views of the transcendent, but remarkably similar advice on how to
behave.
The scriptures were written many years ago by wise men and women who
thought a lot about how we should live our lives. They illustrated their
precepts with stories, legends, histories, and parables. Most of what they wrote
is well worth reading. Study of the scriptures can lead to insight into how we
should act. Nevertheless, we should not accept the advice of scripture without
subjecting it to disputation, qualification and interpretation. Some of what the
scriptures recommend is wrong. Scriptures should not be learned by rote but
should be properly understood. Literal interpretations of scripture provide an
impoverished view of the transcendent.
And the stories are stories.
A man is not, I think, a professing Christian unless he both proposes to
live according to Christian moral principles and associates his intention
with thinking of Christian stories; but he need not believe that the
empirical propositions presented by the stories correspond to empirical
facts.4
The stories invest the ideas with something beyond simple meaning. Matthew
Arnold suggested Goethe’s idea of Aberglaube: the belief in something
beyond what is verifiable by logic or experience.5 This is the emotional
content of religious belief, the metaphorical magic of the stories.

(iii) Two opposing goals can organize our lives.
One human goal is to fulfill our inheritance: to make of ourselves something
worthwhile, to work out our individual destinies. Natural selection requires
that we compete and survive. The other goal is to negate our desires: to link
our ambitions to a more general purpose, to attain union with the absolute.
Religion requires that we seek the end of life rather than be propelled from its
4
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beginnings. Both goals entail striving. We can strive to be ourselves and
accomplish greatness, or we can strive to lose ourselves and attain salvation.
Both ideas play out in Shakespeare’s Hamlet. The individual goal is
highlighted in the last piece of advice given by Polonius to his son Laertes, the
culmination of his flight of aphorisms:
This above all: to thine own self be true,
And it must follow, as the night the day,
Thou canst not then be false to any man. 6
We should not trust this advice. Polonius is a pompous hypocrite who spies on
everyone, even his own son and daughter. Laertes takes not the advice to heart.
He later joins in the plot to kill Hamlet, acting falsely by poisoning the tip of
his dueling foil.
Being true to one’s nature is common advice: finding yourself, following your
dream, doing it your way. The problem is that we do not really know
ourselves. And different levels of the self may have different goals.
The alternative goal is to surrender one’s self to a greater good. Here, the
difficulty is that we do not know the greater good. We are often led to disaster
by those who claim to understand what should be done. Before being sent to
England, Hamlet watches the forces of Norway on their way to battle for a plot
of land that is not worthy of their death. 7 When human visions of the greater
good are not to be trusted, perhaps we should align ourselves to divine rather
than to human goals. Toward the end of the play, Hamlet reconciles himself to
a purpose beyond his comprehension.
There’s a divinity that shapes our ends,
Rough-hew them how we will.8
Yet Shakespeare undercuts even this idea. Hamlet immediately follows this
realization by a description of how he has taken revenge on Rosencrantz and
Guildenstern and sent them to their death. If the divine purpose will work out
its own proper ends, what need is there of human mercy or morality?
These are quotations from literature rather than from scripture. However,
works like Hamlet have attained the level of secular scripture.9 They are worth
6
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studying for what they can tell us of ourselves. Their teachings come from the
imaginative interplay between the reader and the text, or between the viewer
and the action. Religious scriptures should be treated in the same way as
literature. They carry great truths. Yet they should be interpreted imaginatively
rather than dogmatically.

(iv) The numinous is independent of organized religion.
Fyodor Dostoevsky’s The Legend of the Grand Inquisitor is the touchstone for
any interpretation of the relations between personal belief and organized
religion.10 Ivan Karamazov, tormented by the realization that God, if he indeed
exists, allows the suffering of innocent children, rejects the salvation proffered
by such a God. Justice is more important than divinity. After discussing these
ideas, Ivan narrates to his younger brother Alyosha a story about Christ’s
Second Coming.
In the legend, Christ returns to the world in Seville in the 16th century at the
height of the Spanish Inquisition. The people immediately recognize him. An
old man is cured of his blindness, and a young girl is raised from the dead. The
Cardinal Grand Inquisitor beholds these miracles, and yet is moved not by
wonder but by anger. He has Christ arrested and imprisoned.
The Cardinal visits Christ in jail and explains how the Church has done what
Christ refused to do when he was tempted in the desert. 11 Christ would not
change stones into bread to feed the people because man does not live by
bread alone. The Church, however, has provided the poor with sufficient food
to live on, feeding them first before asking them to be virtuous. Christ would
not show the people his supernatural powers. The Church, however, has given
the people the miracles of the resurrection, and the mystery of the Eucharist.
Christ would not rule the world because the kingdom of Heaven is spiritual
rather than temporal. The Church, however, has allied itself to the Caesars of
the world and given man community. The Church has accepted the
responsibility of making God’s creatures happy:
with Frye, N. (1976). The secular scripture: A study of the structure of Romance.
Cambridge, Mass: Harvard University Press.
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And everyone will be happy, all the millions of creatures, except for the
hundred thousand of those who govern them. For only we, we who keep
the mystery, only we shall be unhappy. There will be thousands of
millions of happy babes, and a hundred thousand sufferers who have
taken upon themselves the curse of the knowledge of good and evil.
Peacefully they will die, peacefully they will expire in your name, and
beyond the grave they will find only death. But we will keep the secret,
and for their own happiness we will entice them with a heavenly and
eternal reward.12
Christ offered man spiritual salvation, but this could only be understood by a
few. The Church has provided the “miracle, mystery and authority” that can be
understood by all. The Church has corrected the Gospel preached by Christ
and cannot now allow him now to disrupt their work. The Inquisitor therefore
condemns Christ to death on the morrow.
Throughout the Cardinal’s long diatribe Christ says nothing. Finally he
“approaches the old man in silence and gently kisses him.” The Cardinal
shudders, opens the door to the prison and lets Christ leave, telling him never
to return. “The kiss burns in his heart, but the old man holds to his former
idea.”
The legend ends on this ambiguous note. Does the kiss recognize the
Cardinal’s betrayal of the truth, like the kiss of Judas when he identified Christ
in the Garden of Gethsemane? Does it represent Christ’s love for the sinner no
matter how great the sin? Does it suggest that Christ approves of what the
Cardinal is doing and sympathizes with his sacrifice for the greater good?
Dostoevsky invested the legend with many meanings. One intent was to
examine the socialist ideals that were developing in Russia, ideals that were
directed to improving the lot of the poor and oppressed. 13 Such idealism
usually came bound together with atheism. Yet there were similarities to the
organized church. Socialist ideas typically require an elite to interpret the rules
of history and to provide for the masses. Though socialism does not lie about
heaven, it may exaggerate the inevitability of history. Dostoevsky had no
patience with the supermen who try to refashion the world into what they
conceive as a better place, be they cardinals or commissars.
12

Dostoevsky, F. (1880, translated, Pevear, R., & Volokhonsky, L., 1991). The
brothers Karamazov (p. 259).
13

Sandoz, E. (1971, revised 2000). Political apocalypse: A study of Dostoevsky's
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The legend has been interpreted in many ways, ways that are often
incompatible with each other. D. H. Lawrence was fascinated by both Ivan
Karamazov and the Grand Inquisitor. The world needs leaders to govern the
weak. Yet Lawrence could not understand how a leader like the Cardinal could
be involved in the Inquisition: “He could not possibly have burnt a hundred
people in an auto da fé. He would have been too wise and far-seeing.”14 We
want our leaders to be just, but their idea of justice may not be the same as
ours. Albert Camus stressed how Ivan would protest against God’s injustice
and refuse his salvation “even if” he were wrong. Justice may be better found
in the aspirations of man than in the laws of God: “Ivan incarnates the
rejection of salvation. Faith leads to immortality. Yet faith requires accepting
the mystery of suffering, submitting to injustice.” 15 Tony Kushner used the
legend to illustrate how wrong the members of a governing elite become when
they stubbornly follow principles despite what happens. 16 Philip Pullman’s
The Good Man Jesus and the Scoundrel Christ is a recent imaginative
reinterpretation of the double nature of religion. 17 His scoundrel is the ancestor
of the Inquisitor.
Yet there remains a need for religious community. Stories are more
meaningful when shared. Without doctrine, religious communities dissolve
into a myriad of sects. Ultimately, each person would believe what they will.
Some balance must be struck between individual belief and communal faith.
Ivan Karamazov is driven close to insanity by his inability to reconcile what is
with what should be. Yet he maintains his hold on life because, in its essence,
life is good. The numinous can be found in simple things. He tells Alyosha
Though I do not believe in the order of things, still the sticky little leaves
that come out in the spring are dear to me, the blue sky is dear to me,
some people are dear to me, whom one loves sometimes, would you
believe it, without even knowing why; some human deeds are dear to me,

14

Lawrence, D. H. (1930). Introduction to The Grand Inquisitor. In Reeve, N. H., &
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16
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which one has perhaps long ceased believing in, but still honors with
one’s heart, out of old habit. Here, they’ve bought your fish soup – help
yourself. It’s a good fish soup, they make it well. 18

(v) Art is the way we can face what we do not know.
Science handles well the day-to-day. Nevertheless, many of our questions are
not yet answered by the scientific method. In the meantime, we tell stories,
play music, or paint pictures of the possible answers. We create answers for
what we do not know:
There is a line of Pope’s which exists in two versions: “A mighty maze
of walks without a plan,” and “A mighty maze, but not without a plan.”
The first version recognizes the human situation; the second refers to the
constructs of religion, art, and science that man throws up because he
finds the recognition intolerable. Literature is an aspect of the human
compulsion to create in the face of chaos. 19
Religion is a form of art. Scriptures can be considered as works of literature,
even though they differ significantly from modern literary creations. 20 Most
importantly, scriptures represent the work of many writers rather than of one,
and were created over many years rather than several. Scriptures come from an
age when literature was in the form of epics. Sometimes the two are
interwoven. The Bhagavad Gita, considered one of the most important of the
Hindu scriptures, is part of the larger epic tale of the Mahabharata. Most
importantly, scriptures have served to provide the basis of communal belief.

18
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N. (1982). The great code: The Bible and literature. New York: Harcourt Brace
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Yet literature can do the same: the culture of England comes as much from the
plays of Shakespeare as from the Bible of King James.
Frank Kermode proposed that great literature is “tolerant of a wide variety of
readings.” He often expressed this as “patient of interpretation,” quoting from
Alfred North Whitehead’s description of nature as “patient of interpretation in
terms of laws which happen to interest us.”21
We are coming full circle. The laws of the world are to be interpreted and reinterpreted as we understand them more fully. Literature and other creative
arts need to be approached in a similar way. They have levels of meaning that
can be evaluated. Finally, the sacred scriptures need this interaction with the
believer. Considering the scriptures as literature enriches rather than
diminishes them.

(vi) Life has a purpose.
Ancient philosophy conceived of four causes: material, efficient, formal and
teleological. Modern science uses only the first two and eschews any idea that
forms and ends might control what happens. Nevertheless, biological
processes are often described as though designed towards an end. For
example, a species acts in a particular way “in order to” ensure its survival.
However, such statements can usually be recast so as not to be overtly
teleological: a species acts in a particular way “and” therefore survives.
Evolution occurs as a result of random mutations, with natural selection
retaining only those that impart advantage to survival.
The term “teleonomy” may describe the apparent purpose of evolution brought
about by the working out of a program like the genetic code. It is hard to
conceive of a program that has no goal. “Teleology is like a mistress to a
biologist: he cannot live without her but he’s unwilling to be seen with her in
public.”22 Nowadays he has married his mistress and changed her name to
teleonomy.23
21

Kermode, Frank. 1975. The classic. London: Faber & Faber. (pp 133-134);
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Behaviorist approaches to psychology were once adamant that behavior was
not purposeful.24 A pigeon did not peck at a red spot in order to obtain access
to a grain hopper. Rather the pigeon pecked the spot “and” gained access to a
reward that strengthened that particular behavior.
Yet the cognitive revolution completely changed that approach to psychology.
Human behavior is now generally considered in terms of goals and
consequences. Actions are mediated by intentions. We imagine the future and
adapt our behavior to what might occur. Economics and medicine are sciences
that would be meaningless without their ends. Businesses are managed to lead
to profit, and evaluated on their bottom line. Medical treatments are designed
to improve health, and evaluated using outcome measurements.
So when we think of nature, we often consider its actions in the same way as
human actions, and wonder whether what happens is directed toward some
end. Does not rain fall so that crops may grow? Does life evolve toward some
end, working out a divine plan, or fulfilling human destiny? It is not easy to
conceive of life without meaning, even if its only meaning is the one we create
for it. Evolution is the development of ever greater understanding, history the
path to human civilization. It is difficult to think otherwise.
Indeed, science and religion might be reconciled if we made them both study
the same thing. Process theology effectively unites God and the Universe. To
study science is then to understand God. There remain differences of method.
The universe is observed externally; God is perceived internally. Panentheism
is perhaps too easy and too abstract a reconciliation. It lacks the magic of the
stories. Also panentheism comes in many variants, some more and some less
compatible with religion.25
We may also consider purpose in terms of interactions rather than causes,
relations rather than designs.26 Creative thinking does not proceed in linear

23
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sequences but by interactions between ideas. The universe may be striving
toward patterns rather than following rules or seeking ends.

(vii) We exist in a plurality of belief.
Many are the levels of meaning. I care not what you need to get you through
the night, provided it allows me to get through mine. In the realm of the
transcendent, one belief is no more valid than another.
I can believe in a fiction if this helps me to live my life, provides me with good
ideas about what I should do, comforts me in my grief, and inspires me when I
have not the will to do what is right. Truth and belief are complex ideas and
cannot just be reduced to simple formulae. I should generally not believe in
something when I know it to be wrong. Yet faith can sometimes allow belief
in the absurd. However, we must not go too far along this road since it may
lead to madness. Yet the opposite road that finds no truth in anything that is
not empirically demonstrable leads to foolishness.
We must be careful not to force belief. We need laws to curb the behaviors of
those that exploit, harm, and murder their fellows; we do not need laws that
tell them what they should believe. Laws against blasphemy, heresy and
apostasy should not be allowed. Proselytization should perhaps be
accompanied by warnings about the side effects of new belief.
God does not “really” exist. The natural world has no need for the supernatural
in. Yet the internal world differs from the real world. If it makes internal sense
to live one’s life believing in divinity and purpose, let it be.
Thus we tell ourselves the stories that make the most sense of our experience,
and provide us with the comfort that we need. On the one hand, we might
perceive our world to be relatively inhospitable; on the other hand, we might
imagine a divine force that cares for us. We walk an uneasy path between the
perception and imagination.
In our different communities, societies, and nations, we believe in many
different things. Many details of belief are contradictory. If we are to proceed
to some sort of ecumenical understanding, we shall need to accept some
principles. The first is that scriptures require interpretation. They provide ideas
but not necessary truths. The second is that we must tolerate other beliefs. The
atheist must sit down with the believer, the mystic with the compassionate, and
the ascetic with the sensualist. The third is that we must learn about the beliefs
of others. We should not encourage willful ignorance of what infidels might
believe.
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Belief is a multifaceted ability. Truth is not absolute. Rather it is our best
guess.

2. Answers to the questions?
Where do we come from? The universe did not begin several thousand years
ago. Even if we believe it was created by God, it makes more sense if it has
existed for billions of years. Human beings have evolved from other animals.
This does not mean we are not special, but it makes us one with the rest of
creation.
What is this world we live in? It is real. Our experience is far too ordered to be
a figment of our imagination. Yet we do not fully comprehend the world. Our
ignorance far outweighs our knowledge. What we know about the world
depends on how well we have imagined it might be, and how extensively we
have checked to see that it is so.
Who are we? We are conscious beings, aware of both the world we live in and
the minds that perceive it. Just as the world is real, consciousness is neither an
illusion nor an epiphenomenon. We would not have evolved to our present
state unless consciousness and personhood had survival value. The creativity
of our minds stands us in good stead when trying to understand new
experiences. However, if given free rein, it can lead to illusion, delusion or
madness. Creativity must be tied to reality.
Why should we be good? The universe follows rules. We believe in justice
even if this only means that the universe does not play favorites. Such beliefs
are formulated by our social interactions, our families, and our communities.
Though we strive to be good, we can easily fail. We can follow fools, act only
for ourselves without regard for others, and think that we know what to do
when we do not.
Where are we going? Our fate is to die. There is probably no escape from this
in terms of individual immortality. There likely is no God in the sense of one
who is particularly concerned with us. We might better consider life in terms
of the survival of humanity, or of some transcendent consciousness evolving
through the universe. Though life be bounded, yet is it beautiful. We should
enjoy the sticky little leaves in the spring, the wind upon the water, and the
clouds it trails between the sky and the earth. It is a good life.

SUBJECT INDEX
The index is arranged hierarchically. Topics are listed within their field of
study, e.g., Geocentrism is under Physics, Cosmology, and the Second
Coming is under Religions, Christianity. References to the Old Testament of
the Christian Bible are listed under Religions, Judaism. No system of
classifying information is without overlap. If you do not find your information
in one field, perhaps it will be listed in a related field. For example,
Epistemology and Philosophy of Science (both under Philosophy) have
overlapping magisteria. Magisteria of the non-overlapping kind, however, are
listed under Religion, General.
Anthropology
African Savanna: 321-323
Australian aboriginals: 151
Burial customs: 386-388, 440441
Creation myths: 31-33
Haida people: 31-33
Haida Gwaii: 31-33
Raven: 31-33
Homo erectus: 321
Homo neanderthalensis: 321,
387
Homo sapiens: 14, 87, 321, 387
Hunter-gatherers: 322
Incest taboo: 323, 336, 366
Kwakw’ala speakers: 151
Olduvai Gorge: 13
Out of Africa: 321
Paiute Ghost Dance: 216
Polynesian mythology:
Fatu (Earth): 369-370
Hina (Moon): 369-370
Shamanism: 402
Susquehanna: 159-160
Symbols: 387
Archeology
Athenian grave stele: 389

Göbleki Tepe: 14
Grave goods: 387
Great Wall of China: 274
Liangzhu Culture: 440-441
Bi-discs: 440
Congs: 440-441
Origin of writing: 14-15
Terracotta warriors: 274
Biology
Development
Epigenetics: 56, 64
Nature and nurture 57
Neoteny: 55
Phenotype: 56
Embryology
Branchial arches: 52-53
Degeneration of eye in
cavefish: 64
Haeckel’s law: 55
Lung: 52-53
Pharyngeal arches: 52-54
Phylogeny: 55
Recurrent laryngeal nerve: 54
Evolution
Abiogenesis: 14, 248
Altruism: 74-75, 325-329,
347-349

474

Subject Index
Blind Watchmaker (Dawkins):
25
Breeding of animals: 61, 65
Burgess Shale: 86
Cavefish: 64
Color vision: 147-148
Complexity: 70-72
Convergence: 58-60
Culture: 85
Darwin’s finches: 49, 56, 6263
Descent of Man (Darwin): 51,
76-78, 80
Domestication of foxes: 61
Exaptations: 61-62
Fitness: 68, 70
Flagellum: 71-72
Hopeful monsters: 73
Human evolution: 73-85, 321323
Intelligent design: 70-72
Intensionality: 65-67
Lamarckism: 49, 63-65, 85
Language: 80-81
Laryngeal descent: 80
Memes: 85
Natural selection: 38-72, 462
Octopus eye: 58-59
Origin of life: 87
Origin of Species (Darwin):
49-50, 65, 77-78
Problem of perfection: 60
Punctuated equilibria: 72-73
Runaway brain: 83
Samurai Crab: 68-69
Selfish Gene (Dawkins): 66,
74-76, 85
Self-organization: 58, 70-71
Sex ratio: 322

Sexual selection: 77-79
Spandrels: 62-63, 80
Spandrels of San Marco
(Gould and Lewontin): 6263
Speech: 78-79, 80
Survival of fittest: 68, 462
Teleology: 86, 468
Teleonomy: 468
Worker ants: 326-327
Sociobiology: 75
Botany:
Colors of fruit: 147
Photosynthesis: 11
Vernalization of wheat: 64
Chemistry
Carbon-14: 11-12
Color pigments: 142
Dopamine: 205-210
Jade: 119-120, 440-442
Molecular biology
Non-coding DNA: 57
Nucleic acids: 55-57
Protein synthesis: 56
Photopsin (retina): 143
Photosynthesis: 11
Radiocarbon dating: 12
Serotonin: 224
Education:
Greats: 333
Humanities: 3, 75, 332-334
Liberal arts: 331
Quadrivium: 331
Science: 332-333
Trivium: 331
Game Theory
Public Goods game: 345-347
Prisoner’s Dilemma: 76, 328329

Subject Index
Trust game: 325
Ultimatum game: 324-325
Genetics
Brain size: 83
Calcium channel: 224
Color vision: 143
Diploid cells: 327
DNA: 55-57, 64
Dopamine
DRD4: 208
VMAT2: 208
Epigenetics: 56, 64
Gene duplication: 72
Gene expression: 56
Genetic relationship (r): 327
Genotype: 56
Germ cells: 55
God gene: 208
Haploid cells: 327
Heterozygote: 223
Homozygote: 223
Human Genome Project: 88
Language: 83-84
Mutations: 57-58
Non-coding DNA: 57
Parthenogenesis: 424-425
Phenotype: 56
Pleiotropism: 61-62
Schizophrenia: 223-224
Geology
Age of the world: 11-14
Burgess Shale: 86
Dinosaurs: 14
Olduvai Gorge: 13
Pangaea: 14
Plate tectonics: 14, 86
History
Atomic bomb: 105, 107, 174175, 429

475

Attempted assassination of
Hitler: 344
Black Death: 391
Colonization of Cuba: 412
Death of Socrates: 353, 400
East Germany: 358-359
Ecclesiastical History of
England (Bede): 402
Enlightenment: 157-162
Great Wall of China: 274
Holocaust: 41-42, 270, 308, 359360
Hundred Years’ War: 391
Jonestown mass suicide: 426
Massacre at Wounded Knee: 216
Medieval sciences: 97
Nazi Germany: 41-42, 105, 269270, 308, 314
Peloponnesian War: 353
Reformation: 15-16, 91, 299
Renaissance: 111, 332
Royal Society of London: 111
Scientific Revolution: 111
Soviet Union: 64, 224-225, 308
Thirty Years’ War: 158-159
Trial of Socrates: 313-314
Law
Canon law: 338-339
Child abuse: 309, 337
Civil disobedience: 335
Civil law: 339
Common law: 339
Cross-examination: 339
Forgiveness: 308-309
Mercy: 355-355
Natural law: 245, 334-338
Panopticon: 356-359
Pedophilia: 337-338
Precedent: 339

476

Subject Index

Prisons: 357-358
Restorative justice: 309
Shariah law: 339
Surveillance: 357-359
Witness testimony: 196
Linguistics
Basic color terms: 148-153
Brain and language: 80-81
Etymology
Color names: 146, 149
Religious terms: 196-197,
202-203
Grammar: 80, 83, 161, 331
Indo-European roots: 21-22,
146, 148, 184, 196-197, 202203, 241, 251
Innateness: 161
Problems of translation: 23
World Color Survey 148-153
Literature
Drama
Antigone (Sophocles): 335
Arcadia (Stoppard): 417-418,
460-461
Copenhagen (Frayn): 174-175
Faust (Goethe): 30
Golem (Leivick): 41
Hamlet (Shakespeare): 21,
190, 363-364, 463
Henry V (Shakespeare): 371
Iphigénie (Racine): 159
J. B. (MacLeish): 362
King Lear (Shakespeare): 162
Life Is a Dream (Calderón):
134
Life of Galileo (Brecht): 105107
Macbeth (Shakespeare): 238

Only We Who Guard the
Mystery Shall Be Unhappy
(Kushner): 466
Othello (Shakespeare): 75
Tempest (Shakespeare): 133
Uncle Vanya (Chekhov): 403405
Waiting for Godot (Beckett):
301
Year of Magical Thinking
(Didion): 363
Novels
Brothers Karamazov
(Dostoevsky): 398, 464467
Candide (Voltaire): 26
Elizabeth Costello (Coetzee):
198, 332
Fall (Camus): 348
Good Man Jesus and the
Scoundrel Christ
(Pullman): 312, 466
Home (Robinson): 301
Idiot (Dostoevsky): 225
Immortality (Kundera): 412
Morte d’Arthur (Malory): 426
Nice and the Good
(Murdoch): 364
Ringworld (Nivens): 322-323
Sea of Fertility (Mishima):
384
Solar (McEwan): 164
Trial (Kafka): 260
Wilhelm Meister’s
Apprenticeship (Goethe):
361
Poetry
Ancient mariner (Coleridge):
348

Subject Index
Animula, vagula, blandula
(Hadrian): 407
Aubade (Larkin): 446
Conference of the Birds
(Attar): 4, 449-453
Darwin (Padel): 50
De Rerum Naturae
(Lucretius): 40, 447
Divinely Superfluous Beauty
(Jeffers): 113
Epitaph (Cunningham): 447448
Epitaph for Aretemias
(Heraclitus): 389
Essay on Man (Pope): 467
Eugene Onegin (Pushkin):
198-199
Four Quartets (Eliot):449
Gay Science (Nietzsche): 272
Gods Change (Amichai): 42,
46
Great Figure (Williams): 137
Haiku (Basho): 407
Heraclitus (Callimachus,
Cory): 388-389, 391
Hero (Pushkin): 405-406
I-Ching: 341-343
Inferno (Dante): 398-399
Isaac Newton (Pope): 112
Jerusalem (Blake): 221-222
Kuan-Yin poems: 343
Long Meadow (Seshadri): 435
Milton (Blake): 220
Moore’s Paradox (Koethe):
200
Musée des Beaux-Arts
(Auden): 455
Ode I.9 (Horace): 333
Odyssey (Homer): 40

477

Pisan Cantos (Pound): 312
Question (Swenson): 408
Sailing to Byzantium (Yeats):
35
Sayings of Confucius
(Schiller): 165, 341
Seven Last Words of the
Emperor Hadrian
(Malouf): 408
Song of the Harpist (Goethe):
361
Sonnet 155 (Shakespeare):
440
Thalia (Arius); 268
There is a Gold Light in
Certain Old Paintings
(Justice): 404
Tiger (Blake) 221
What He Said (McHugh): 96
Zhouli: 440
Short Stories
Coming of the Messiah
(Kafka): 427
Falls (Saunders): 349
Gooseberries (Chekhov):
405-406
Imperial Message (Kafka):
274
Legend of the Grand
Inquisitor (Dostoevsky):
464-467
Medicine
Alternative medicine
Applied kinesiology: 213
Empathic practitioner: 214
Homeopathy: 213
Reasons for success: 214
Death:
Apnea test: 373

478

Subject Index

Brain death: 373-375
Breathing: 371-373
Death rattle: 371
Diagnosis: 372-375
Heart: 371
Near-death experiences: 375380
Hippocratic oath: 107
History of medicine
Black Death: 391
Bloodletting: 214
Informed consent: 215
Socio-economic effects: 214
Neurology
Brain death: 373-375
Capgras syndrome: 218
déjà vu: 218
Epilepsy: 225-226
jamais vu 218
Locked-in syndrome: 375
Minimally conscious state:
374-375
Parkinson’s disease: 213
Persistent vegetative state:
373-375
Restless legs: 213
Temporal lobe epilepsy: 217218
Ophthalmology
Achromatopsia: 136-137
Color blindness: 136, 143,
155
Pathology
Algor mortis: 371-372
Livor mortis: 372
Pallor mortis: 371
Rigor mortis: 372
Pharmacology
Controlled trials: 211-212

Double-blind: 211
Hemlock: 353
Oxytocin: 324-325
Pharmaceutical companies:
214-215, 224
Placebo: 210-214
Serotonin re-uptake
inhibitors: 224
Psychiatry
Delusions: 131, 218, 222-225,
271, 306, 426
Diagnostic and Statistical
Manual: 223-224, 263
Genetics: 224
Hallucinations: 128, 131, 134135, 221-223, 229-230
Psychoanalysis: 323
Religion and mental
disorders: 225-226
Schizo-affective disorders:
223
Schizophrenia: 222-223, 229230
Soviet Union: 224-225
Radiology
Positron Emission
Tomography: 169
Music
Appassionata Sonata
(Beethoven): 359
Dream of Gerontius (Elgar): 406
Five Variants of Dives and
Lazarus (Vaughan Williams):
396-397
Green Table (Cohen): 391:392
Ich Habe Genug (Bach): 406
Iphigénie en Aulide (Gluck): 159
Quartets (Beethoven): 449
Satyagraha (Glass): 429-430

Subject Index
Sonata for a Good Man (Yared):
359
Tannhäuser (Wagner): 439
Variations on a theme: 42
Neuroscience
Amygdala: 231
Anterior cingulate: 210, 282
Brain size: 81-82
Cerebral blood flow
Belief: 209-210
Brain Death: 373-375
Preceding decisions: 284-285,
287-288
Religious experience: 209
Stereotypes: 219-220
Theory of mind: 192, 209
Electroencephalography
Alpha rhythm: 226
Bereitschaftspotential: 281287
Brain death: 375
Error-related negativity: 210
Meditation: 232
Sleep: 227-231
Slow waves: 226-227
Spindles: 228-229
Encephalization quotient: 81-82
Frontal Cortex
Dopamine: 206-207
Neuronal activity preceding
movement: 283
Prefrontal cortex: 83, 209210, 220, 231
Premotor cortex: 282
Supplementary motor area:
282
Hypothalamus: 324
Insula: 210
Interneurons: 82

479

Mirror neurons: 84
Neuromodulation:
Dopamine: 205-208
Oxytocin: 324-325
Neurotransmitters
Acetylcholine: 230
Dopamine: 205-208
Modulation: 205-208
Norepinephrine: 230
Serotonin: 224, 230
Sleep:
Dreams: 228-229
Hypnogram: 228-230
Physiological mechanism:
230-231
REM and NREM stages: 227231
Synapse: 205-207
Temporo-parietal cortex: 192,
209-210, 378
Visual processing
Cortical neurons: 145
Opponent processes: 144-145
Retinal cones cells: 143-144
S, M, L cones: 144
Philosophy
Aesthetics
Abstract art: 178
Awe: 445
Catharsis: 352-353
Mimesis: 352
Religious aesthetics: 444-445
Representation: 178, 352
Ancient Greek
Being: 21-22, 120, 168
Causes: 236, 468
Change: 21
Elements: 97
Epicureanism: 447, 456
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Subject Index

Eudaimonia: 365
Ideas: 29, 400
Impiety: 313-314
Logos: 27-31, 180, 256, 259,
273
Virtue: 180
Epistemology
Agenticity: 271
A priori knowledge: 122, 127
Attitudes: 197
Belief: 180, 195-196, 205-210
Cartesian theatre: 130
Chromophobia: 153
Cogito ergo sum: 120-121,
130
Constructivism: 123-128
Dreaming: 132-135, 228-230
Foundations of Empirical
Knowledge (Ayer): 128131
Hallucinations: 128, 131, 134135, 221-223, 229-230
Illusions: 121-122, 126, 128131, 459
Justified true belief: 195-196
Knowing: 194-196, 460-461
Knowledge types: 2
Moore’s paradox: 200
Naturalism: 160-161
Naturalized epistemology:
122
Patternicity: 271
Primary qualities: 135
Qualia: 135-138, 181
Skepticism: 120, 122, 126128
This I Believe (radio): 198
Transgressing the Boundaries
(Sokal): 124-125, 177

Triangulation: 177
Uncertainty: 107-108, 126131, 460
Will to Believe (James): 198
World as Will and
Representation
(Schopenhauer): 176
Ethics
Categorical Imperative: 367368
Compassion: 289, 303-307,
317-321, 461
Conscience: 343-345
Consequentialism: 365
Deontology: 365
Detachment: 461
Eudaimonia: 365
Free will: 275-203
Fear and Trembling
(Kierkegaard): 43-44, 199
Felicific calculus: 365
Golden rule: 303-307
Hypocrisy: 158, 220, 299, 436
Incest taboo: 323, 336, 366
Informed consent: 214
Intuition: 366-367
Justice: 461
Moral landscape: 365
Moral luck: 343
Moral responsibility: 277
Moral risk: 343-345
Moral problem solving: 364365
Natural law: 245, 334-338
Other (concept): 43-44, 386
Pharmaceutical facilitation:
325
Platinum rule: 307
Prejudice: 218-120

Subject Index
Silver rule: 306-307
Trolley problem: 366
Existence of God
Argument from degree: 235
Cosmological argument: 234235
Falsifiable propositions: 247
God of the gaps: 461
God of the laws: 461
Kalam argument: 235
Moral argument: 236
Ontological argument: 121,
236-238
Pascal’s wager: 162
Presumption of atheism: 247248
Problem of suffering: 361364, 447
Teleological argument: 236
Theodicies: 361-364
Free will: 11, 275-303
Atheism: 245
Cheating: 279-280
Compatibilism: 276, 288
Complexity: 292-294
Deliberation: 277
Determinism: 275-278, 280281
Fatalism: 279-280
Free Will and Determinism
Questionnaire: 280-281
Free won’t: 282
Illusions of free will: 286-289
Incompatibilism: 276
Mental incapacity: 278
Morality: 279-280, 288-289
Otherwise: 278-279
Predestination: 11, 280, 296303
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Predictability: 292-294
Quantum explanations: 291
Logic
Cretan liar paradox: 254
Innate: 122, 127, 160-161
Incompleteness theorem: 254255
Modus ponens: 197-198, 201
Modus tollens: 234
syadvada (Jain): 167-168
Ontology
Anthropocentric realism: 155
Being and non-being: 21-23,
120, 167-168
Dispositions: 156
Esse est percipi: 121, 176
External world: 121, 124-129,
178-179, 461
Non-existent beings: 21
Noumena: 126
Primary and secondary
qualities: 135
Real world: 121, 124-129,
178-179, 461
Relationalism: 156
Philosophy of Science
Categories: 118-120, 295
Causation: 113-114, 187-188,
460
Chaos: 292
Determinism: 175, 275-278,
280-281
Downward causation: 295296
Emergentism: 295
Empiricism: 110-135, 160161, 175
Explanations: 68-70
Fallibilism: 107
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Subject Index

Falsifiable statements: 18,
107, 115-116, 247
Heuristics: 117-118
Hypotheses: 115-118, 459
Induction: 111, 114-118
Laws: 4, 68-70, 459-460
Logic of Scientific Discovery
(Popper): 115
Natural Kinds: 295
New Atlantis (Bacon)
Novum Organum (Bacon):
110
Occam’s razor: 113, 161, 263
Paradigm shift: 116
Positivism: 114
Predictability: 292-294
Reductionism: 75, 294-295
Scientism: 123, 459
Uncertainty: 107-108, 126131, 460
Underdeterminism: 104, 116,
124
Physics
Astronomy
Aldebaran: 413
Black holes: 415
Comet: 98
Constellations: 123, 427
Dialogue Concerning the Two
Chief World Systems
(Galileo): 100-102
Geocentrism: 91-94, 97
Gravitational collapse: 415
Gravity: 97-98, 112, 116, 419
Heliocentrism: 91-94, 97, 104
Hydrogen burning: 415
Luminosity-temperature
graph: 413-414
Main sequence: 413-414

Meteorites: 13
Moon: 98-99, 104, 416
Moons of Jupiter: 98, 104
Neptune: 116
Phases of Venus: 100-101
Philosophiae Naturalis
Principa Mathematica
(Newton): 112-114
Planetary orbits: 98, 103
Precession of the equinox:
427
Red giant: 414, 416
Revolutions of the Heavenly
Spheres (Copernicus): 9293
Rigel: 413
Solar wind: 414, 416
Stellar parallax: 105
Starry Messenger (Galileo):
98-99
Supernovae: 10, 98
Telescopes: 98-99, 104
Tides: 105, 112
Uranus: 116
White dwarf: 414
Cosmology
Alpha-beta-gamma paper: 27
Anthropic principle: 25-27
Big Bang: 7, 235
Big Bounce: 417
Big Crunch: 7, 417
Big Freeze: 416-418
Big Rip: 417
Brief History of Time
(Hawking): 4
Cosmic microwave
background radiation: 9
Cosmological Darwinism: 26
Creation ex nihilo: 10

Subject Index
Dark energy: 19-20
Dark matter: 19-20
Eschatology: 413-4181
Fate of earth: 416
Fate of universe: 416-418,
455-456
Light elements: 8, 27
Origin of Solar System: 9-10
Origin of stars: 9
Origin of universe: 7-11, 87
Parallel universes: 95
Quark-gluon plasma: 8
Red shift: 8
Recession of Galaxies: 7-8
Singularity: 7, 21
Wilkinson Microwave
Anisotropy Probe: 9
Mechanics
Force: 112
Gravity: 50, 97-98, 112, 114,
116-117, 125, 216, 413,
416-417, 419
Laws of motion: 112
Mass: 112
Momentum: 112
Philosophiae Naturalis
Principia Mathematica
(Newton): 112-114
Nuclear Physics
Anti-neutrino: 12, 170
Annihilation: 169-170
Beta decay: 12, 169-170
Electron: 12, 170
Fusion: 414-415
Gamma waves: 170
Gravitons: 117
Half-life: 12
Leptons: 124
Neutrino: 17

483

Neutrons: 12
Positron: 168-170
Proton: 12, 414-415
Proton-proton chain reaction:
414-415
Quarks: 8, 124
Radioactive isotopes: 11
Rate of decay: 17-18
W-boson: 170
Optics
Color space (ICE): 140-141
Color wheel: 139-140
Productance: 154
Spectral reflectance: 153-155,
177
Visual spectrum: 138-142
Quantum Mechanics
Bell inequality: 172-174
Collapse of wave function:
170-171
Complementarity: 164- 168,
263
Consciousness: 170-171, 176,
290
Einstein-Podolsky-Rosen
experiment: 171-174
Heisenberg microscope: 163
Orchestrated Objective
Reduction of Quantum
States: 291
Photons: 163
Planck’s constant: 163-164
Quanta: 163
Quantum electrodynamics:
169-170
Quantum entanglement: 170174
Schrödinger’s Cat: 289-292,
294
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Subject Index

Spooky action at a distance:
171
Superposition: 170
Uncertainty principle: 162164, 170, 289-291, 294
Veiled reality: 171
Wave functions: 168-169
Thermodynamics
Disorder: 418
Entropy: 86, 417-421, 448449, 454
First Law: 417
Heat energy: 419
Maxwell’s demon: 419-421
Information: 418
Perpetual motion: 421
Second Law: 417-418
Politics
Authority: 359-360
Autocracy: 350
Art and politics: 350-351
Civil Rights Movement: 308
Conservativism: 350
Democracy: 350
Internationalism: 350
Liberalism: 350
Libertarianism: 277, 349-350
Nationalism: 350
Nazi Germany: 105-106, 308
Open society: 352
Propaganda: 356
Republic (Plato): 351-352
Satyagraha: 308, 428-430
Socialism: 349-350, 465
Soviet Communism: 105-106,
308
Taxation: 356
Un-American Activities
Committee: 105-106

Psychology
Anomalous experiences
Hallucinations: 128, 131, 134135, 221-223, 229-230
Hypnotic regression: 381
Lucid dreams: 134
Near-death experiences: 375380
Past life experiences: 382-383
Behaviorism
Conditioned reflexes: 186
Operant conditioning: 66-67,
182-183
Radical behaviorism: 182
Stimulus-response: 182-183
Verbal behavior: 184
Cognitive Psychology:
Alief: 219
Attention: 181, 185
Awareness of death: 454-455
Awe: 445
Cognition: 184
Cognitive dissonance: 215217
Cognitive revolution: 66-67,
183-186, 287, 469
Consciousness: 2, 47, 60, 71,
79, 130-131, 135, 171,
181-189, 194, 217, 227,
231-234, 239, 251, 274,
277, 281-287, 291, 295,
303, 319, 321, 374-378,
406-407, 422, 439, 452,
459, 471
Creative imagination: 123128, 133, 177, 174, 176,
181-183, 222, 457, 460,
471
Cybernetics: 187

Subject Index
Dualism: 129-130, 181-182,
285
Epiphenomena: 89, 194, 471
Familiarity: 217-218
Imitation learning: 84
Interpreter: 188-189, 293
Knowing: 194-196
Mental time travel: 189
Narrative: 188-189, 199, 383,
460
Problem solving: 84-85, 117118
Recursive ability 80-81
Schemata: 183
Serial order: 183
Test-Operate-Test-Exit: 187
Timing of consciousness:
285-286
Unconscious processing: 118,
217-220, 286, 282-286,
288, 366-367
Color vision:
Afterimages: 144-145
Color cancellation: 144
Constancy: 146
Contrast: 146, 155
Illusions: 156
Metamerism: 154
Opponent colors: 144-145
Pure colors: 141, 144, 155
Surface color: 146
Trichromacy: 142-143
Developmental psychology
Altruism: 329-331
Causality: 330-331
Color names: 149-150, 152
Morality: 329-331
Theory of mind: 330-331,382383
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Evolutionary psychology:
Aesthetics: 441-444
Altruism: 75, 325-329, 347349
Immortality: 194
Incest: 323, 336
Language: 74-75, 78-79
Moralistic fallacy: 322
Naturalistic fallacy: 322
Philandery: 322
Play: 444
Pretending: 444
Religious belief: 193-194, 455
Sex ratio: 322
Theory of mind: 193-194
Memory
Capacity of primary memory:
185
Capacity of long-term
memory: 419
Declarative: 186
Echoic store: 184
Episodic: 84, 186
Iconic store: 184
Implicit: 186
Indeterminacy: 175
Long-term: 186, 419
Mental time travel: 84, 189
Phonological loop: 186
Priming: 186
Procedural memory: 186
Prospective memory: 287
Scratchpad store: 186
Semantic: 186
Sensory register: 184
Short-term: 185
Working memory 185
Perception
Affordances: 146-147
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Subject Index

Causation: 187-188
Creative interaction: 187-189
Personality
Five-factor model: 204
Spirituality: 202-205
Spiritual transcendence: 204
Temperament and Character
Inventory: 206-208
Theory of Mind
Autism: 192
Chimpanzees: 190
Deception: 190-191
Demonstration: 189-193
Development: 330-331,382383
Frontal lobes: 192
Mind-blindness: 192
Religion: 209
Sally-Anne Test: 191-192
Self-awareness: 193
Temporo-parietal cortex: 192
Religions
Ancient Greek beliefs
Ambrosia: 23
Asclepius: 353
Elysium: 400
Epicureanism: 447, 456
Hades: 388
Impiety: 313
Myth of Er: 400
Non fui, fui, non sum, non
curo: 447, 456
Orphism: 400
Pythagoreanism: 400
Tartarus: 400
Zeus: 254
Baha’i : 426
Buddhism
Amitabha: 318

Anatta: 302-303, 437-439,
446
Atheism: 249
Avalokitesvara: 318, 340
Bodhisattva: 318, 340
Dalai Lama: 250
Death: 393-394
Devadutta Sutta: 393
Dhammapada: 303
Path: 249, 317-318
Emma: 393-394
Four Noble Truths: 249, 317318
Gautama Buddha: 436-437
Guan Yin: 250, 340-342
Hevajra: 319-320
Kannon: 340-341
Kangyur: 310
Killing the Buddha: 253-254
Koan: 251-254
Kuan Yin: 250, 340-342
Lotus Sutra: 340
Mahayana: 310
Maitreya: 426
Meditation: 232
Mudras: 232
Nairatmaya: 319-320
Nansen and the Cat: 252-253
Nirvana: 303
Pure Land Buddhism: 318
Samsara: 87, 302, 380-381,
388
Satori: 159
Siddartha: 436
Sound of One Hand Clapping:
252
Tantra: 319
Tara: 318
Tevijja Sutta: 249

Subject Index
Theravada: 310
Three Considerations: 436
Tibetan Buddhism: 310
Yab-Yum (union): 320
Zen: 251-254, 319
Christianity
Agape: 332, 438
Aletheia: 197
Antisemitism: 270
Apocalypse: 28, 152, 258
Apostolic succession: 262
Arianism 158, 265-269
Ascension: 311
Atonement: 314-316
Augsburg Confession: 269,
316
Barmen Declaration: 269-270,
314
BioLogos: 88-89
Birth of Christ: 257
Celibacy: 262, 340
Church of England: 94
Compassion: 332, 304-305
Confessing Church: 269
Conversion of Saul: 226, 265
Council of Nicaea: 15, 265266
Council of Trent: 91, 94, 300
Coptic Church: 266
Creationism: 14-20
Crucifixion: 257-258
Didache (teachings): 311
Divinity of Christ: 95, 264267
East-West Schism: 15, 267
Election: 299-301
Eschatology: 423-424, 431433
Eucharist: 23, 93-94, 262, 464
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Filioque: 267
First Vatican Council: 107
Forgiveness: 308-309
Gethsemane: 465
Good works: 314, 316
Grace: 314
Greek influences: 27-31
Heaven: 397, 403-404, 465
Hell: 309, 313, 393-398
Heresy: 91-92, 95-96, 100,
102, 265-269
Historical Jesus: 311-312
Holy Ghost: 265-266
Homosexuality: 339
Homiletics: 36
Immaculate conception: 257,
262
Index: 91-92, 102
Indulgences: 16
Inquisition: 4, 95-96, 100102, 464-467
Jesuits: 220
John of the Cross, St. 250,
449
John the Baptist: 430
John the Evangelist; 27-31
Judas: 465
Kingdom of Heaven: 259,
430-433
King James Version: 2, 152,
421, 468
Last Judgment: 259, 393-395,
409-410
Logos: 27-31, 180, 256, 259,
273
Lutheran Church: 94, 269
Martyrdom: 402
Mary Magdalene: 356
Middle knowledge: 297-298
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Subject Index
Miracles: 247, 311, 465
Mysticism: 232-233
Natural theology: 24-25, 270,
314
Noli me tangere: 356
Omega point: 422-424
Original sin: 34, 270, 314
Papal infallibility: 107, 262
Parable of Dives and Lazarus:
394-397
Parable of the Good
Samaritan: 304-305, 327328
Parable of the Hidden
Treasure: 432-433
Parable of the Mote in the
Eye: 354
Parable of the Pearl of Great
Price: 432-433
Parable of the Sower: 259261, 354
Parable of the Talents: 347
Paul’s Sermon in Athens: 255
Pedophile priests: 338-340
Pericope: 4
Phenomenon of Man
(Teilhard de Chardin): 422424
Pilate: 197
Predestination: 11, 280, 296303
Purgatory: 16, 409
Puritanism: 301
Reformation: 15-16, 91, 299
Repentant thief: 301,409
Resurrection: 89-90, 311, 388,
402-403, 409-411, 423-425
Revelations: 28, 152
Scutum Fidei: 265-266

Second Coming: 410, 431433, 464-467
Second Vatican Council: 15
Self-denial: 302,446
Sermon on the Mount: 430431
Sola scriptura: 16
Son of Man: 264
Transubstantiation: 94-95,
102, 262
Trinity: 91, 158, 262-263,
265-268, 427
Truth (aletheia): 197
Turning the other cheek: 307
Virgin birth: 257, 311, 424425
Walking on water: 425
Woman taken in adultery:
353-356
Confucianism
Analects: 307, 310
Filial piety: 310
Lord of Heaven: 159
Ren (humaneness): 307
Ritual: 310
Silver rule: 307
Shu (reciprocity): 307
Egyptian beliefs
Afterlife: 387
Ammut: 393
Amun Ra: 427
Anubis: 393
Judgment: 393
Maat: 180
Osiris: 393
General
Aberglaube: 462
Agnosticism: 158-159
Apostasy: 470

Subject Index
Atheism: 106, 158, 244-249
Believing the impossible: 199,
470
Blasphemy: 470
Community: 459, 466
Deism: 158
Definition of religion: 2-3
Ecumenism: 160, 470-471
Faith: 90
Heresy: 91-92, 95-96, 100,
102, 265-269, 470
Hermeneutics: 36-38
Immortality: 453
Intelligence and belief: 246
Invention of God: 47-48, 273,
398
Miracles: 157-158, 179, 247,
311, 465
Natural theology: 24-25
Non-overlapping magisteria:
109-110
Numinous: 3-4, 238-240, 244,
250, 430, 445, 464-467
Proselytization: 470
Ritual: 3
Scriptural interpretation: 16,
19-20, 36-38, 91-92, 99100, 104, 258, 260-261,
304, 461-462, 468
Transcendence: 204
Transmigration of souls: 401
Ultimate concern: 203
Gnosticism
Bogomils: 35
Cathares: 35
Manichaeans: 35
Nag Hammadi Library: 35
On the Origin of the World:
34
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Pistis Sophia: 35
Soma sema: 35
Yaldabaoth: 35
Hinduism
Advaita: 321
Agni: 23
Arjuna: 320, 428-430
Bhagavad Gita: 256, 320321, 428-430, 449, 467
Brahma: 428
Brahman: 241, 421
Brahmin: 241
Brhadaranyaka Upanishad:
241
Chandogya Upanishad: 174
Cosmic self: 232, 437
Creation Hymn: 21-23
Doing by not doing: 428-430
Dharma: 180, 434-435
Ganesha: 243
Ganga: 243
Guru: 250-251
Hell: 435
Illusions: 435
Indra: 435
Kalki: 426
Karma: 302
Katha Upanishad: 231-232,
302, 436-437
Krishna: 256, 320-321, 428430
Lingam: 242
Mahabharata: 428, 433-435,
467
Mandukya Upanishad: 231
Nachiketa: 436-437
Nirguna: 240
Meditation: 231
RgVeda: 21-23, 241
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Subject Index

Sacrifice: 23, 436-437
Satyagraha: 308, 428-430
Shakti: 241
Shiva: 241-244, 428 , 428
Shiva nataraja: 241-244
Shevetashvatara Upanishad:
422
Rta: 179-180
Tantra: 319
Tat tvam asi: 2, 174
Translation from Sanskrit: 23
Upanishads (general): 2, 241242
Vedas: 21-23
Vishnu: 241, 428
Yama: 393, 434-437
Yoni: 242
Yudisthira: 434
Islam
Abraham and Ishmael: 39-41,
44, 453
Ahmadiyya movement: 426
Allah the Merciful: 317
Beauty of the universe: 23-24
Conference of the Birds
(Attar): 449-453
Hadiths: 451
Hayrat: 453
Kaaba: 40
Kalam argument for God: 235
Mahdi: 426
Martyrdom: 401-402
Mecca: 39-40
Monotheism: 267
Muhammad and Gabriel: 226
Paradise: 451
Qur’an: 23-24, 40, 42, 44,
267, 310, 317, 339, 402
Shariah law: 339

Sufism: 452-453
Terah: 42
Jainism
Syadvada logic: 167-168
Judaism
Abraham: 395
Abraham and Isaac (Akedah):
4, 15, 38-46, 436
Adam and Eve: 33-36, 202,
372
Alphabet: 26
Babylonian exile: 15, 401
Belshazzar’s feast: 355
Creation: 10, 14, 33-36
Daniel: 401
David and Jonathan: 337
David and Saul: 297
Death of Adam: 15
E author: 44
Ecclesiastes: 94
Eden: 33-36
Emet (truth): 37
Exodus: 15
Ezekiel: 401
Golem: 37
Holocaust: 41-42, 270, 308,
359-360
Honoring the dead: 456
Idolatry: 90, 273
Isaiah: 37, 259, 401
I am that I am: 421
J author: 44
Jehovah: 44, 421, 427
Jehovahjireh: 39, 41
Job: 18
Joshua: 99, 273
Lex talionis: 311
Malkuth: 430
Messiah: 30

Subject Index
Midrashim: 26-27, 37
Moses: 15, 421
Moshiach: 426
Noah and the Flood: 15
Original Sin: 34
Pardes 36-37
Septuagint: 28, 310
Serpent: 34
Sheol: 388
Shoah: 41-42,359-360
Sodom: 46
Solomon: 15
Talmud: 311
Tanakh: 311
Temple Mount: 39
Ten Commandments: 273,
421
Tetragrammaton: 34, 421
Torah: 421
Tree of Knowledge: 34
Tree of Life: 34
Wisdom Books; 28-29
New Age beliefs: 203, 381
Panentheism
Becoming: 273
Berkeley: 129
Definition: 255-257
Highest One: 273
Process theology: 256, 469
Scientology: 381-382
Spiritualism: 203
Taoism
Chuang Tzu: 119, 132-133
Lao Tzu: 167
Taijitu: 166
Tao: 119, 167, 180
Tao of Physics (Capra): 167
Tao te Ching (Lao Tzu): 167
Yin and Yang: 165-167
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Zoroastrianism: 23
Sociology
Authority: 359-360
Confirmation bias: 218
Conspicuous consumption: 76,
442
Decision making:
Consensus: 200
Disaggregated judgment: 202
Distributed judgment: 202
Jury theorem: 202
Majority rule: 200-202
Egalitarianism 106
Face perception: 148
Heaven’s Gate community: 216217
Hierarchical society: 106
Homosexuality: 336-338
Prejudice: 219, 286, 288
Science and Technology Studies:
123, 128
Social consequences of
heliocentrism: 110
Social interactions: 326-327
Sociobiology: 75
Stereotypes: 218-220
Visual Arts
Architecture
Abbaye Saint Pierre
(Moissac): 395-396
Cathedral of San Marco
(Venice): 62-63
Hoshakuji Temple
(Kyoto):393
Marienkirche (Lübeck): 391
Mausoleum at Helicarnassus:
391
Saint’ Apollinare Nuovo
(Ravenna): 266-267
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Subject Index

Sanjusangendo Temple
(Kyoto): 341
Ballet
Green Table (Jooss) 391-392
Drawings
Chuang Tzu Dreaming He
Was a Butterfly (Taiga):
132-133
Dying Valentine Godé-Darel
(Hodler): 384-386
Nansen and the Cat (Sengai):
253
Film
Blade Runner (Scott): 439
Lives of Others (von
Donnersmarck): 359
Matrix (Wachowski): 129
Third Man (Reed): 367
Paintings
Abstract Art: 178
Black Square and Red Square
(Malevich): 1
Body of the Dead Christ in the
Tomb (Holbein): 385
Cave art: 14
Color wheel: 139-140
Complementary colors: 140
Conference of the Birds: 450
Conversation between Hina
and Fatu (Gauguin): 370
Dance of Death: 391
Good Samaritan (after
Delacroix, van Gogh): 305
I Saw the Figure 5 in Gold:
(Demuth)
Landscape with a Man Killed
by a Snake (Poussin): 455
Landscape with the Fall of
Icarus (Breughel): 455

Model of Dante’s Hell
(Stradano): 399
Modernism: 442-443
Movements in modern art:
444
Suprematism: 1, 178, 444
Visions of the Hereafter
(Bosch): 379-380
Where Do We Come From
(Gauguin): 1
Woman Taken in Adultery
(Egbert Codex): 355
Photographs
Equivalents (Stieglitz): 179
Sea of Buddha (Sugimono):
341
Prints
Battle of Dan-no-ura
(Kuniyoshi): 68-69
Dance of death (Holbein):
391-392
Lot at the Furnace (Blake):
221-222
Sacrifice of Isaac
(Rembrandt): 44-45
Sculpture
Dives and Lazarus: 396
Hevajra and Nairatmya: 319320
Judge Emma: 394
Luohan: 232-233
Seated Guanyin: 342
Shiva Nataraja: 241-244
Spirit of the Haida Gwaii
(Reid): 32
Stele of Baco, Socrates and
Aristonike: 389-390
Silverware
Warren Cup: 337-338

PERSON INDEX
The index mainly lists those people quoted by name in the text. It does not
include all the authors listed in all the footnotes. Authors of religious
scriptures, such as the Prophet Muhammad and the Apostle Paul, are only
included when the reference is to historical events rather than to the scriptures
attributed to them. Many authors from the first half of the 20 th century were
known by their initials, and this convention is followed. Non-European
persons are named as they are most commonly referred to in English. Popes
are named by their papal names. Compound surnames (de, von, etc) are listed
in the manner of their owners. Fictional characters are not listed.
A
Alcibiades: 353
Alexander, Eban: 376-377
Al-Ghazali: 235
Alpher, Ralph: 27
Amichai, Yehuda: 42
Anselm, Saint: 236-237, 316
Apian, Peter: 93
Aquinas, Thomas: 94, 235-236,
339, 381, 397
Aristotle: 92, 94, 100, 106, 234236, 352-353, 365
Arius: 158, 265, 268-269
Auerbach, Erich: 40
Armstrong, Karen: 317
Arnold, Matthew: 462
Arnold, Thomas: 333
Athanasius: 268-269, 310
Atkinson, Richard: 184-185
Attar, Farrid ud-Din: 449-453
Augustine, Saint: 20, 92, 99, 204,
300-301
Austin, J. L.: 131-132, 276
Ayer, A. J.: 128-129, 131, 377
B
Bach, Johann S.: 406

Bacon, Francis: 110-111, 118,
157-158
Baddeley, Alan: 186
Baron-Cohen, Simon: 191-193
Barth, Karl: 269, 314
Basho, Matsuo: 407
Baumeister, Roy: 280, 286
Bayle, Pierre: 244-245
Becker, Carl: 157, 457
Beckett, Samuel: 301
Beckett, Thomas: 339
Bede, Saint: 402
Beethoven, Ludwig van: 359, 449
Bell. J. S.: 172-174
Bellarmine, Roberto: 92, 95, 100,
104, 123, 446
Belyaev, Dmitry: 61
Benedict XV, Pope: 110
Bentham, Jeremy: 328, 357-358,
365
Bentley, Eric: 105-106
Berkeley, George: 121, 126-127,
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Science and Religion provide different
answers to important questions:
I. Where do we come from?
Were we created by God several thousand years ago or did we
evolve over millions of years through natural selection? How
should we interpret what is written in the Holy Scriptures?

II. What is this world we live in?
Should the world we live in be understood through observation
and experiment or by divine revelation? How much of what we
perceive is real and how much imagined?

III. Who are we?
Is our consciousness simply an epiphenomenon or is it an integral
part of how we interact with the universe? How does our mind
conceive the world and how does it intuit the transcendent?

IV. Why should we be good?
Are all our actions determined by the past or are we free to
decide our own future? Should goodness be based on the revealed
commandments of God or on human conscience?

V. Where are we going?
Is death the end of us or are we resurrected in another world or
reincarnated in another life? Does the universe reach an end
when everyone will be judged or does it go on forever?

Is it possible to reconcile these
contradictory claims?
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