Divine Geometry
The Counter-Reformation, initiated by the Council of Trent
(1545-1563) in response to the Protestant Reformation,
promoted art as a way for believers to become emotionally
involved in the Church. While Protestants were whitewashing
church walls and destroying sculptures, Catholics produced the
masterpieces of Baroque Art. For the Protestant, nothing
should come between man and God; for the Catholic, the majesty
of art could bring man to the mystery of God.

Francesco Borromini (1599-1667) was born as Francesco Castelli
in Ticino in the lake district of Northern Italy, which at
that time was actually part of Switzerland (Connors, 1999).
The son of a stone-mason, he studied in Milan and may have
been taught there by the great geometer Muzio Oddi. The young
man finished his apprenticeship and came to Rome in 1619 to
work for Carlo Maderno, the Chief Architect of Saint Peter’s
Basilica and a fellow Ticinese. In Rome Francesco assumed the
name of “Borromini” after San Carlo Borromeo (1538-84),

Archbishop of Milan, leading force in the Counter-Reformation,
and perhaps a distant relative of his mother.
In Rome, Borromini met a young sculptor from Naples, Gian
Lorenzo Bernini (1598-1680). Bernini was the most talented and
productive of the Baroque sculptors. With his intense
creativity and charming personality, he soon became the
favorite of the Roman popes. In 1624, Bernini was commissioned
to construct the baldacchino over the high altar at Saint
Peter’s, and after the death of Carlo Maderno in 1629, he was
appointed Chief Architect of Saint Peter’s.
For a brief time, Borromini acted as Bernini’s assistant. They
did not get along (Morrissey , 2005). They were of opposite
temperaments: Bernini was charming and enthusiastic, Borromini
was obstinate and melancholic. Borromini felt exploited, and
thought that Bernini was not sufficiently grounded in the
science of architecture to warrant his position. He severely
criticized Bernini’s proposals for the façade and bell-towers
of Saint Peter’s. The criticisms were correct and the plans
were revised, but Bernini never forgave him.
Bernini is the acknowledged genius of the Baroque Age
(Hibbard, 1965; Beny & Gunn 1981; Wittkower, 1997; Hopkins,
2002). Recently, however, Borromini has become more widely
studied (Blunt, 1970; Morrissey, 2005; Conors, 2007). His
architecture is characterized by a marvelous sense of the
effects of light on curving surfaces. In his geometry one may
sense the divine. The Naxos String Quartet No 7 (Davies, 2007)
attempts to express in music the emotional effects of his
buildings. The movie La Sapienza (Green, 2015) focuses on the
visual splendor of his architecture. This posting concerns two
small churches in Rome.
San Carlo alle Quattro Fontane
Borromini’s first independent commission (1638-41) was to
construct a small church, fittingly dedicated to San Carlo

Borromeo. This Trinitarian church was located on a small space
at the southern corner of an intersection with four fountains.
Borromini’s design was based on an oval, geometrically
constructed using two adjacent equilateral triangles, symbolic
of the trinity. The long circular curves of the oval (red)
were drawn using centers (red dots) at each end of the
triangles’ adjacent sides. The short curves (blue) were drawn
using centers (blue dots) located at each triangle’s centroid.
The following figure shows the construction of the oval and
the ground plan of the church.

The façade is shown in the following figure, together with a
cutaway perspective drawing. One of the innovations of Baroque
Architecture was the use of curves in the façade (discussed in
Blunt, 1979, p. 76). Because of funding difficulties, the
façade of San Carlo was not finally finished until 1665, but
Borromini’s early sketches clearly define its subtle curves.

The oval dome of the church ascends to a cupola that contains
the symbol of the trinity – a dove within a triangle within a
flaming circle. Light enters the dome through lateral windows
and through the cupola. A high resolution version of the
following figure can be obtained in Wikipedia:

The coffered decoration of the dome is an intricate geometric
mesh of octagons hexagons, and crosses. The design is based on
the mosaic ceiling of the north ambulatory in the Mausoleum of
Santa Costanza just outside the walls of Rome (see figure on
the right). This was built in the 4 th Century to house the
remains Constantia, the daughter of Emperor Constantine I.
Borromini not only adapted the design to a dome but also

adapted it to give the dome an illusion of greater height.

Sant’Ivo alla Sapienza
In 1641-1660, Borromini designed and built a church for the
University of Rome dedicated to Sant’Ivo, the patron saint of
jurists. This was commissioned by Urban VIII (formerly
Cardinal Barberini), under whose papacy Galileo had been
sentenced to house arrest in 1633. Connors (2007) has
suggested that the geometrical purity of its design may have
provided a way for the papacy to heal its breech with science.
Galileo died in 1642 soon after the church was begun. Urban
VIII died in 1644, and the funding for the church fell away.
It was only completed in 1660. The breech was difficult to
heal.
The church is located at one end of the arcaded courtyard of
the Palazzo della Sapienza, built by Giacomo della Porta
(1533-1602). The following figure shows the floor plan of the
palazzo and the church, together with a photograph from Adrian
Fletcher’s Paradox Place.

Borromini based his church on two equilateral triangles
overlapped to form a Star of David. This was also known as the
Star of Solomon and thus was a symbol of wisdom. By locating
circles at the apices of the triangles or at the midpoints of
their sides two basic outlines could be obtained:

These two different outlines are evident in the dome and in
the floor plan:

On top of the dome, Borromini placed a lantern, and upon that
he built a striking spiral staircase that leads to a flaming
emblem (Connors, 1996). What this virtuosic construction means
has been subject to great debate: Tower of Babel, Lighthouse
of Alexandria, beehive (for the Barberini bees) or papal
tiara? In essence, the spiral likely indicates the ascent
toward wisdom. In the past it was one of the great climbs for
the adventurous tourist in Rome.
Endings
Geometry did not bring Borromini serenity. Plagued by funding

difficulties, paranoid that others might be stealing his
ideas, lonely and embittered, Borromini entered old age. In
1667, he committed suicide. He wounded himself with his sword
and died a day later, after having written down his own
account of his death:
Last night the idea came to me of making my will and writing
it out with my own hand, and I began to write it about an
hour after supper and I went on writing with a pencil till
about three in the morning. Messer Francesco Massari my
young servant … who sleeps in the room next door to look
after me and had already gone to bed, seeing that I was
still writing and had not put out the light, called to me,
‘Signor Cavaliere, you ought to put out the light and go to
sleep because it is late and the doctor wants you to sleep.’
I replied that I should have to light the lamp again when I
woke up and he answered: ‘Put it out because I’ll light it
again when you wake up’; and so I stopped writing, put away
the paper on which I had written a little and the pencil
with which I was writing, put out the light and went to
sleep. About five or six I woke up and called to Francesco
and told him to light the lamp, and he answered: ‘Signor,
no’. And hearing this reply I suddenly became impatient and
began to wonder how I could do myself some bodily harm, as
Francesco had refused to give me a light; and I remained in
that state till about half past eight, when I remembered
that I had a sword in the room at the head of the bed,
hanging among the consecrated candles, and, my impatience at
not having a light growing greater, in despair I took the
sword and pulling it out of the scabbard leant the hilt on
the bed and put the point to my side and then fell on it
with such force that it ran into my body, from one side to
the other, and in falling on the sword I fell on to the
floor with the sword run through my body and because of my
wound I began to scream, and so Francesco ran in and opened
the window, through which light was coming, and found me
lying on the floor, and he with others whom he had called

pulled the sword out of my side and put me on the bed; and
this is how I came to be wounded.(Blunt, 1971, pp. 208-209.)
The violent passions of the dark gave way to an amazingly cool
rationality during the light. At his request, Borromini was
buried in the tomb of Carlo Maderno in San Giovanni dei
Fiorentini. The will enjoined his heir and nephew Bernardo to
marry the granddaughter of his mentor Maderno.
The 17 t h Century was a time of great changes in how we
conceived of the universe and its creator. The heavenly
spheres were no longer. The planets moved around the sun and
not around the earth. Geometry became a guiding principle for
understanding the universe. The circular orbits of Copernicus
ceded to the ellipses of Kepler. Kepler used the geometry of
perfect solids to explain the different radii of the planetary
orbits (Hatch, 2002). And in 1687 all was explained by
Newton’s Law of Universal Gravitation. Science was explaining
the universe with geometry. God was perhaps a mathematician.
Baroque art, and Borromini in particular, sought for God in
the geometrical interplay of curve and light.
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