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HOW 
GALILEO 

blended science and art
GALILEO GALILEI (1564–1642) 
is often recognized as the founder of 

modern physics, perhaps even the father 

of modern science itself. But this popu-

lar image neglects one important facet 

of his Renaissance personality: Galileo 

the artist.

Art and science have always been 

intertwined, and Galileo exemplified 

how they can inspire and inform one 

another. In addition to being a skilled 

observer and a keen thinker, he was a 

talented artist, trained in cutting-edge 

perspective techniques pioneered by his 

fellow Italian artists. His artistic sensi-

bility played a key role in his scientific 

insights, leading some 400 years ago 

to a new picture of the universe.

A MAN OF SCIENCE
Galileo is remembered first and fore-

most as a scientist. His father was a 

skilled musician, teacher, and music 

theorist who produced several surviv-

ing compositions. Galileo’s mother was 

an educated woman from a well-to-do 

family who could claim a cardinal 

among her relatives. In 1581, the young 

Galileo set off to Pisa to study medicine 

— more to satisfy his father’s desires 

than his own. It soon became clear that 

his real interest was in mathematics; he 

had also been interested in astronomy 

from an early age. By the 1590s, he was 

already drawn to the Copernican model 

of the heavens, in which the Sun, rather 

than Earth, is recognized as the center 

of our system of planets. When a new 

star appeared in the sky in 1604 — the 

supernova now known as Kepler’s Star 

— Galileo delivered a series of lectures 

on the remarkable object, speculating on 

its significance.

Galileo was teaching mathematics at 

the University of Padua in 1609 when he 

learned of a curious optical device from 

Holland that was said to make distant 

objects appear as if they were much 

closer. Improving on the original Dutch 

invention, Galileo made a device that 

could magnify 20 or even 30 times. In 

the fall of 1609 and the winter of 1610, 

he aimed this instrument at the night 

sky and made a series of jaw-dropping 

discoveries. With his telescope, he 

observed that the Moon has an irregular 

surface peppered with mountains, cra-

ters, and flat plains; that the Milky Way 

is made up of thousands of stars too 

faint to see with the unaided eye; and 

that Jupiter is accompanied by four 

“stars” seemingly in orbit around the 

great planet. All of these are recounted 

in Sidereus Nuncius (Starry Messenger), 

which Galileo published in March 1610. 

He would later analyze sunspots and 

discover that Venus, like the Moon, 

displays distinct phases.

Physics also commanded Galileo’s 

attention. Throughout his life, he stud-

ied motion — especially accelerated 

motion — by experimenting with falling 

bodies and by rolling objects down 

inclined planes. He also studied what 

Always drawing, sketching, or painting, Galileo Galilei 

saw the cosmos through an artist’s eye. BY DAN FALK

Earthshine occurs when sunlight reflecting off Earth 
illuminates the portion of the Moon still in shadow. 
Galileo ultimately — correctly — concluded this was 
the source of what he called the Moon’s “secondary 
light.” This image, taken from New South Wales, 
Australia, shows the daylight side of the Moon 
illuminated directly by the Sun at right, with 
earthshine illuminating the nighttime portion 
of the Moon at left. DYLAN O’DONNELL



Galileo Galilei was not only a man of science, 
but also an accomplished artist with a keen 
eye. Historians speculate his talent for art 
ultimately helped him decipher the physical 
reality of the objects he observed. GALILEO GALILEI 

(1564-1642). OIL PAINTING AFTER JUSTUS SUSTERMANS, 1635. COURTESY OF 

THE WELLCOME COLLECTION, ATTRIBUTION 4.0 INTERNATIONAL (CC BY 4.0)
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we now call inertia, investigated the 

strengths of various materials, and devel-

oped the modern science of mechanics.

All of these facts paint the traditional 

picture of “Galileo the scientist.” But he 

was also a skilled artist, drawing in part 

from knowledge that he acquired at the 

Accademia delle Arti del Disegno 

(Florentine Design Academy), where 

painters, sculptors, and architects gath-

ered to discuss the intricacies of their 

profession. Galileo is believed to have 

studied there in 1585 and was elected to 

its membership in 1613. At the Academy, 

he would have been exposed to key ideas 

such as linear perspective — the tech-

nique employed by artists to render 

objects in three dimensions, developed a 

century earlier by the architect and 

designer Filippo Brunelleschi (1377–

1446). Artist and polymath Leon 

Battista Alberti (1404–72) had produced 

two lavishly illustrated treatises in 

which he expounded on the importance 

of realism and three-dimensionality; it’s 

likely that Galileo absorbed these ideas.

Galileo also appears to have struck 

up lasting friendships with some of the 

leading artists of his day. They often 

sought out his opinions, recognizing his 

skill as a draftsman and as a master of 

perspective. Galileo collected paintings 

and loaned money to artists, as well. “He 

really thought of himself as being deeply 

involved in the art world,” says Eileen 

Reeves, a professor of comparative litera-

ture at Princeton University and the 

author of Painting the Heavens: Art and 

Science in the Age of Galileo (Princeton 

University Press, 1997). “I see Galileo as 

being very interested in the arts and 

in visual representation in general.”

SCIENCE THROUGH ART
This specialized knowledge paid off 

when Galileo first aimed his telescope 

at the Moon, although he initially strug-

gled to interpret what he saw. While light 

and dark areas on the Moon are visible 

to the naked eye, his telescope revealed 

what appeared to be mountains and val-

leys. But how could he be sure? After 

all, he was viewing them from above, as 

well as from about a quarter of a million 

ABOVE: This line engraving of Galileo depicts the 
astronomer alongside a drawing that shows Earth’s 
orbit around the Sun, as well as the Moon’s orbit 
around Earth. GALILEO GALILEI. LINE ENGRAVING BY BOUTROIS & 

JOUANNIN AFTER J. A. LAURENT, 1822. COURTESY OF THE WELLCOME COLLECTION, 

ATTRIBUTION 4.0 INTERNATIONAL (CC BY 4.0)

RIGHT: Galileo turned his telescope on familiar 
constellations, including Orion (left). With the aid of 
greater magnification, he identified numerous “new” 
stars (drawn as small star shapes) amidst the 
previously known naked-eye stars (depicted with 
larger star-shaped outlines) of the Hunter’s belt and 
sword. Similarly, he identified many new stars 
among the familiar luminaries of the Pleiades (right). 
GALILEI, GALILEO. SIDEREUS NUNCIUS. APUD THOMAM BAGLIONUM, 1610. 

COURTESY OF THE SMITHSONIAN LIBRARIES (HTTPS://DOI.ORG/10.5479/

SIL.95438.39088015628597)
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miles (384,400 kilometers) away. So, he 

sketched what he saw and tried to make 

sense of it. “He must have drawn on the 

tricks of perspective that he had learned 

years before,” says Reeves. For Galileo, 

“drawing was a means of discovery, a 

form of thinking.”

Galileo paid particular attention to 

the features visible along the terminator, 

the line that divides the light and dark 

parts of the Moon. He noticed how the 

peaks of mountains on the dark side 

are lit up first, with the sunlight slowly 

making its way down their sides. As he 

observed the play of sunlight on those 

lunar mountains, Galileo was reminded 

of familiar sights on our own planet. As 

he wrote in Sidereus Nuncius, “There is a 

similar sight on earth about sunrise, 

when we behold the valleys not yet 

flooded with light though the mountains 

surrounding them are already ablaze 

with glowing splendor on the side oppo-

site the sun. And just as the shadows in 

the hollows on earth diminish in size as 

the sun rises higher, so these spots on 

the moon lose their blackness as the illu-

minated region grows larger and larger.”

One likely source of inspiration for 

these insights was a book by Daniele 

Barbaro called La Pratica della 

Perspettiva, published in 1569. It con-

tained, among other things, lessons on 

how to draw spheres — not only per-

fectly smooth spheres, but also spheres 

with various protuberances. Another 

book, Lorenzo Sirigatti’s La Pratica di 

Prospettiva, published in 1596, contained 

similar practical instructions. Galileo 

also sat in on lessons on Euclidean 

geometry taught by the Florentine math-

ematician Ostilio Ricci (1540–1603).

ABOVE: These engravings of the Moon (top), based 
on Galileo’s wash drawings, show a crater on the 
terminator larger than any that truly exists. It may be 
the crater Albategnius (indicated by an arrow on the 
bottom photo), clearly embellished by Galileo or his 
engraver. GALILEI, GALILEO. SIDEREUS NUNCIUS. APUD THOMAM BAGLIONUM, 

1610. COURTESY OF THE SMITHSONIAN LIBRARIES (HTTPS://DOI.ORG/10.5479/

SIL.95438.39088015628597); NASA’S SCIENTIFIC VISUALIZATION STUDIO
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These innovations certainly helped 

artists render the world around them 

more vividly — but some scholars argue 

they also could have helped pave the way 

for the Scientific Revolution itself. Writing 

in Art Journal in 1984, Samuel Edgerton, 

an emeritus professor of art history at 

Williams College in Massachusetts, 

claimed there is “a clear case of cause and 

effect between the practice of Italian 

Renaissance art and the development of 

modern experimental science.” Edgerton, 

now 94, says he “absolutely” stands by 

that assessment more than 30 years later. 

The key, he says, was the discovery of the 

idea of “viewpoint” by Renaissance art-

ists. When we look at a set of railway 

tracks converging toward the horizon, the 

convergence is not a property of the tracks 

(which are, after all, parallel), but a prop-

erty of our minds. The effect “is in your 

head and in your eyes,” Edgerton says, 

“and the artists knew that.”

And only someone as skilled as 

Galileo could see that mountains on the 

Moon were just like the mountains here 

on Earth — once he understood the view-

point from which they were being seen.

A TRAINED ARTIST
Galileo’s depiction of the lunar surface, 

as rendered in a series of engravings, 

are one of the highlights of Sidereus 

Nuncius. Instead of the perfect Moon 

imagined by the ancients, we see the 

rugged, pockmarked Moon that we 

know today. The book’s engravings were 

preceded by a series of wash drawings 

— paintings made with a technique in 

which brown ink is diluted in water so 

the brushstrokes are nearly invisible, 

often allowing the underlying paper or 

canvas to be seen. These drawings, along 

with some of Galileo’s original note-

books, are now housed in the Biblioteca 

Nazionale Centrale in Florence. 

Astronomers and historians agree that 

the drawings are based on observa-

tions of the Moon carried out between 

November 30 and December 18, 1609.

The wash drawings are more than just 

instructions for the engraver — they are 

works of art in their own right, says 

Roberta Olson, an art historian and 

Curator of Drawings at the New York 

Historical Society. She describes the wash 

drawings as “illusionistic studies” that 

are “artistically superb.” Galileo’s skill at 

applying the wash, carefully revealing 

the paper below only in specific areas, 

required enormous talent, Olson says. 

“Only a very highly trained and sophisti-

cated artist would know how to do that.”

Edgerton, too, has praised the artistic 

nature of Galileo’s lunar sketches. In his 

book The Heritage of Giotto’s Astronomy 

(Cornell University Press, 1991), he writes: 

“With the deft brushstrokes of a practiced 

watercolorist, he laid on a half-dozen 

grades of washes, imparting to his images 

an attractive soft and luminescent 

quality.” Galileo’s use of an “almost 

impressionistic technique” in rendering 

lighting effects “reminds us of Constable 

and Turner, and perhaps even Monet.”

Interestingly, the published drawings 

that appear in Sidereus Nuncius are quite 

different from the wash drawings. Most 

obviously, a gigantic crater larger than 

any that actually exists on the Moon’s 

surface figures prominently on the 

Moon’s terminator as depicted at First 

Quarter or Last Quarter. (The closest 

real-life candidate for this oversized fea-

ture is a medium-sized crater known as 

Albategnius; however, either Galileo or 

his engraver seems to have embellished it 

almost beyond recognition.) Historians 

speculate that Galileo gave his drawings 

to the engraver as a guide but also 

encouraged him to employ his artistic 

license, exaggerating certain features 

to support the accompanying text.

IN ANOTHER LIGHT
Another phenomenon that challenged 

Galileo as both an artist and a scientist 

was earthshine — the faint illumina-

tion of the dark part of the Moon’s face 

caused by light from the Sun reflecting 

off of Earth. It is most readily seen in the 

first few days following New Moon. In 

Galileo’s time, this ghostly shine, which 

he referred to as the Moon’s “secondary 

light,” was far more mysterious.

As he described it in Sidereus Nuncius, 

“When the moon is not far from the sun, 

just before or after new moon, its globe 

offers itself to view not only on the side 

where it is adorned with shining horns, 

but a certain faint light is also seen to 

mark out the periphery of the dark part 

which faces away from the sun … This 

remarkable gleam has afforded no small 

perplexity to philosophers.”

LEFT: References such 
as Lorenzo Sirigatti’s 
La Pratica di Prospettiva, 
a page from which is 
shown here, guided 
Galileo’s understanding 
of perspective. Such 
books taught how to 
draw geometric shapes 
with various surface 
features. This 
knowledge likely helped 
Galileo understand that 
he was looking down at 
mountains and crater 
walls on the Moon. 
ARTOKOLORO/ALAMY STOCK PHOTO

RIGHT: Galileo made 
these watercolors from 
observations of the 
Moon through his 
telescope in late 1609. 
They are the first 
realistic depictions of 
the Moon ever created, 
and later served as a 
basis for the engravings 
in Sidereus Nuncius, 
although the engraver 
likely took some artistic 
liberties. FIRENZE, BNC, 

GALILEIANO 48, F. 28R; BY PERMISSION 

OF MINISTERO PER I BENI E LE 

ATTIVITÀ CULTURALI E PER IL 

TURISMO/BIBLIOTECA NAZIONALE 

CENTRALE DI FIRENZE. THIS IMAGE 

CANNOT BE REPRODUCED WITHOUT 

PERMISSION FROM THE NATIONAL 

LIBRARY OF FLORENCE.
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Galileo eventually concluded that the 

phenomenon originates in light reflected 

from our own planet, and again, his 

interpretation may have leaned on his 

artistic knowledge. The principles of 

reflected light were already quite famil-

iar to artists. Edgerton points out that 

Alberti offered a description of the phe-

nomenon not for the Moon specifically, 

but in terms of general principles, in his 

treatise Della Pittura (On Painting). 

Alberti noted that the “reflection of rays 

always takes place at equal angles” and 

that such rays “assume the color they 

find on the surface from which they 

are reflected. We see this happen when 

the faces of people walking about in 

meadows appear to have a greenish 

tinge.” Artists had long applied Alberti’s 

logic to depicting terrestrial objects, but 

Galileo may have been the first to apply 

it to the heavens.

Galileo faced a very different chal-

lenge when he aimed his telescope at the 

great planet Jupiter. He saw four small 

bodies that appeared to change their 

positions from night to night, but always 

remained close to the planet itself. The 

only reasonable conclusion was that 

these were moons revolving around 

Jupiter. But his notebooks reveal that he 

was struggling to make sense of what he 

was seeing. For starters, the moons 

didn’t always appear in a straight line. 

“At first, Galileo ‘corrects’ his drawings,” 

says Reeves. “He figures they should be 

lined up.” But eventually, Galileo con-

cluded that the moons’ orbits around 

Jupiter must be inclined to our line 

of sight, and drew the moons as they 

actually appear in the sky.

Galileo was always drawing, sketch-

ing, and painting. “I think he found it 

hard to think without drawing,” Reeves 

says. If he was unsure how something 

ought to be treated, he would ask his 

artist friends — and they would likely 

consult him, too. This back-and-forth 

“was a constant process with Galileo, 

and with his friends.”

IN GOOD COMPANY
Evidence that artists held Galileo in the 

highest regard can be found in a paint-

ing by the Flemish artist Peter Paul 

Rubens. In his Self Portrait in a Circle of 

Friends from Mantua, dating from about 

1604, we see six figures: Rubens; his 

brother; the son of a merchant; the son 

of a nobleman; a Flemish scholar; and a 

young man near the center of the canvas, 

pegged by some historians as Galileo. 

We know that Galileo was friendly with 

both Rubens and his brother and that 

“they probably shared similar philosoph-

ical ideas,” says Reeves. It’s also possible 

that they shared the Copernican view of 

the cosmos, though this is much harder 

to prove. If they did, however, then this 

intriguing painting could be “a sly way 

of doing it,” without overtly identifying 

oneself as a Copernican, she says.

Artists were also inspired by Galileo’s 

astronomical discoveries. Most notable 

is the painter Lodovico Cardi, better 

known as Cigoli (1559-1613). Cigoli’s most 

Galileo published Sidereus Nuncius, whose title page appears here, in 1610. The 
book contained results of his telescopic observations of the skies and included 
drawings of the Moon, star clusters, constellations, and Jupiter’s four largest 
moons, later christened the Galilean moons. GALILEI, GALILEO. SIDEREUS NUNCIUS. APUD THOMAM 

BAGLIONUM, 1610. COURTESY OF THE SMITHSONIAN LIBRARIES (HTTPS://DOI.ORG/10.5479/SIL.95438.39088015628597)

With his telescope, Galileo observed four “stars” that appeared to orbit the 
planet Jupiter. In reality, these are moons: Io, Europa, Ganymede, and Callisto. 
Sidereus Nuncius contains numerous pages of observations showing the moons 
in various configurations around the gas giant. GALILEI, GALILEO. SIDEREUS NUNCIUS. APUD 

THOMAM BAGLIONUM, 1610. COURTESY OF THE SMITHSONIAN LIBRARIES (HTTPS://DOI.ORG/10.5479/SIL.95438.39088015628597)
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important commission came when he was 

asked to paint the chapel of Pope Paul V in 

the Basilica of Santa Maria Maggiore in 

Rome. He began the work that would adorn 

the inside of the cupola, often called the 

Immacolata, in September of 1610, and com-

pleted it by 1612. The biblical scene it depicts, 

based on the book of Revelation, shows the 

Virgin Mary as the Queen of Heaven stand-

ing on the Moon, wearing a multicolored 

robe and carrying a scepter in her right 

hand. A halo of 12 stars looms above her 

head; at the bottom we see a coiled serpent.

The fresco’s most striking feature is the 

lunar surface, clearly pockmarked with 

craterlike features. Scholars have concluded 

that Cigoli’s depiction of the Moon is 

directly indebted to one of the lunar images 

published in Sidereus Nuncius, in which the 

Moon is seen at its First Quarter phase. But 

it is also possible that Cigoli made his own 

observations, perhaps peering through one 

of Galileo’s telescopes. “I would think that 

[Cigoli] had, at the very least, access to a 

telescope,” says Reeves.

Interestingly, while the traditional 

Aristotelian view of the Moon was 

that of an unblemished, perfectly 

spherical body, Cigoli appears to 

have had no hesitation in 

depicting it as irregular and 

mountainous, just as Galileo 

had. While Galileo would be 

hauled before the Inquisition 

some 20 years later in 1633 — 

in part for his vocal support of 

Copernican astronomy — the 

Catholic authorities do not seem 

to have been particularly bothered 

by Cigoli’s bold depiction of the Moon.

Clearly, Galileo was much more than 

a single-minded man of science; rather, he 

was a polymath with artistic leanings that 

deserve greater attention. Those artistic 

skills helped him beyond measure as he 

struggled to comprehend the sights revealed 

by his telescope and to communicate those 

sights to a mass audience.

“It was all about discovery,” says Olson. 

“Discovery of the physical world, discovery 

of the principles that make it work.” The 

scientists of Galileo’s day, as well as the 

artists, wanted “to see how the cosmos 

worked.” 

Dan Falk (@danfalk) is a science journalist 
based in Toronto. His books include The 
Science of Shakespeare and In Search of Time.

In his Immacolata fresco adorning the Basilica di 
Santa Maria Maggiore in Rome, Cigoli painted the 

Moon beneath the Virgin Mary’s feet as it appeared 
through his friend Galileo’s telescope. Previous 

paintings with similar imagery depicted our satellite as 
smooth and featureless, rather than its true pockmarked 

and cratered form. LIVIOANDRONICO2013/WIKIMEDIA COMMONS

Flemish artist Peter Paul 
Rubens completed Self 
Portrait in a Circle of Friends 
from Mantua around 1604. 
In addition to himself, seen 
looking toward the viewer, 
Rubens painted his brother, 
the sons of a merchant and 
a nobleman, and a Flemish 
scholar. Some historians 
identify the sixth figure — 
the bearded man, third from 
the left, with the prominent 
white collar — as Galileo. 
RUBENS, PETER PAUL; SELF PORTRAIT IN A 

CIRCLE OF FRIENDS FROM MANTUA, 

WALLRAF-RICHARTZ-MUSEUM & FONDATION 

CORBOUD (DEP. 0248, KÖLN). RHEINISCHES 

BILDARCHIV KÖLN, WALZ, SABRINA, 

RBA_D038880




