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René Descartes
(1596–1650)

René Descartes is often referred to as the father of modern 
philosophy for his revolutionary breach from Aristotelian 
thought. In its place he attempted to establish a dualistic system 
that rested on a clear distinction between the mind, the origin of 
thought, and matter. He is, perhaps, most commonly remembered 
for his philosophical declaration, “Cogito, ergo sum” (I think, 
therefore I am). However, in addition to his many philosophical 
reflections, Descartes made 
significant contributions 
to mathematics and the 
sciences, including optics.

Born in La Haye, France, 
on March 31, 1596, Descartes 
was raised in a family of 
minor nobility. His father 
served in parlement and his 
mother died when he was still 
an infant. Though his father 
remarried, Descartes and 
his siblings were reared by 
their maternal grandmother 
and a nurse. In his youth, 
Descartes was educated at  
a Jesuit school and dis- 
played an exceptional mental 
capacity. He graduated from college at the age of eighteen and 
had received a law degree by 1616, perhaps with the intention of 
entering parlement like his father.

Descartes spent the period from 1618 to 1628 traveling 
extensively throughout Europe, at times a member of various 
military units. Though he was not often involved in combat, 
Descartes did come into contact with various notable intellec-
tuals, such as physicist Isaac Beeckman who encouraged 
his scientific and mathematical pursuits. Perhaps even 
more influential on Descartes's life, however, was a set of  
three dreams he had in 1619, which he interpreted as a 
sign that all science was unified and could therefore be 
mastered by a single person if a correct method of knowing, 
or reasoning, was established. The majority of his life was 
dedicated to demonstrating that he had discovered such a 
method.

In 1629, Descartes settled at the university at Franeker, 
where he wrote the first draft of his philosophical work 

Meditations. Then, in 1630, he enrolled at the University of 
Leiden but left the following year to travel through Denmark 
and Germany, continuing correspondence with various 
scholars. By 1633 he was ready to publish The World but 
received information regarding the condemnation of Galileo 
Galilei for a publication supporting the notion that the Earth 
revolved around the sun. Because the same Copernican idea 
was central to The World, Descartes decided to delay its 
publication to a time when it might be received with more 
enthusiasm, or at least not mortal danger to himself. The work 
was eventually released in 1664, many years after the death of 
its author.

Descartes, however, did write many other works during 
his lifetime, including his Discourse on Method, published in 
1637. The work contained an introductory section that outlined 
four general rules for using analysis to reduce any problem into 
its fundamental parts and included a synthesis to construct 
solutions. This was followed by three appendices, “Dioptrics,” 
“Meteors,” and “Geometry,” which were meant to act as 
illustrations of Descartes's rules of reasoning. Two of these 
three works contain the bulk of Descartes's contribution to the 
field of optics.

Within “Dioptrics” Descartes breaks down the problem 
of designing optical instruments, beginning by defining light 
and the human eye. During his examination of the nature of 
light, he provides the law of refraction, discovered indepen-
dently from Willebrord Snell. Descartes then progresses to 
consider ways that eyesight might be enhanced, discussing 
different forms of instruments and lenses. Once he determines 
that a hyperbolic lens is the best type for use in telescopes, he 
describes how to construct a machine with which such lenses 
could be created.

The appendix known as “Meteors” is an examination 
of various meteorological phenomena, some of which 
also involve optics. In particular, Descartes offers a 
detailed theory of rainbows, which he supports through 
numerous inventive experiments. One of the more notable  
experiments successfully equates the colors of a rainbow 
with the colors that occur when light travels through a  
prism. This finding was later used by Isaac Newton, who 
explained the breakdown of sunlight into a succession of 
colors.

In his attempts to provide an understanding of knowledge 
to the world, Descartes completed a number of other signif-
icant works. He wrote Rules for the Direction of the Human 

https://doi.org/10.1017/S155192951400100X  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S155192951400100X


492014 November  •  www.microscopy-today.com

MicroscopyPioneers

believing what we are told, but in inquiring into the nature of 
things.”

During his pursuit of science, Albertus touched on a 
number of subjects and phenomena, including the nature 
of light. He was particularly interested in the formation of 
rainbows and wrote on the subject with enthusiasm. He also 
hypothesized that the speed of light was finite though it could 
travel extremely fast, and he examined the darkening action 
of bright sunlight on crystals of silver nitrate. Furthermore, 
looking out at the night sky, Albertus determined that the 
Milky Way was just an immense assembly of stars that received 
the light of the sun and argued that figures visible on the face 
of the moon were configurations on its surface, rather than 
a reflection of the Earth’s seas and mountains, as had been 
previously believed. He also studied the reflection of light 
through the use mirrors, as well as the refraction capabilities 
of certain crystals.

A leading scholar of the day, Albertus’s examination of 
optics and other scientific fields was perhaps only exceeded 
by one of his contemporaries, Roger Bacon. In fact, his 
deep exploration of the sciences led some to accuse him of 
neglecting his duties to the Church and others to claim he 
was involved in necromancy. However, Albertus did not see 
science and the Church as being in opposition, claiming that 
real truth was in harmony with both worlds. Through his 
stringent efforts and voluminous writings, he helped legiti-
matize the combination of reason and religion, paving a safe 
path for many future scientists to travel.

Mind by 1628, but it was, like The World, published posthu-
mously. However, in 1641 Descartes's Meditations on First 
Philosophy in Which Is Proved the Existence of God and the 
Immortality of the Soul was released, followed in 1644 by 
Principles of Philosophy.

Descartes's numerous contributions garnered him a 
certain amount of fame during his lifetime, which sometimes 
had a detrimental effect on him due to the unfavorable 
political and religious climate of the period. In September 
1649, due to a variety of factors, Descartes accepted a request 
to act as philosophy instructor for Christina, the young, but 
powerful, Queen of Sweden. Particularly demanding, she 
required him to provide her daily lessons at 5:00 a.m., though 
it interfered with his meditation schedule and obliged him to 
compose various works in her honor, including a ballet in 
verse. While fulfilling one of his early morning appointments 
with her, Descartes caught a chill and developed pneumonia, 
dying ten days later on February 11, 1650.

Albertus Magnus
(1193–1280)

Albertus Magnus, also known as Albert the Great, was 
a scholar, philosopher, bishop, and doctor of the Church, 
as well as the teacher of St. Thomas Aquinas. Canonized in 
1931, he was declared the patron saint of the natural sciences, 

a fitting role considering 
his tremendous influence 
in the field.

Albertus was born in 
Lauingen, Swabia, around 
the year 1193, although 
some sources place his date 
of birth in the thirteenth 
century. He came from a 
family that was included 
among the lower echelons 
of nobility and was educated 
at the University of Padua in 
Italy. Joining the Dominican 
order of mendicant friars in 
1223, Albertus then studied 
theology in Germany. Later  

he became the first German Dominican to rise to the master 
of theology post at the University of Paris. It was there 
that he was introduced to the works of Aristotle, which were  
newly translated into Latin from Arabic and Greek. Heavily 
influenced by the writings, throughout his life Albertus  
attempted to integrate Aristotelian thought and the philosophy of 
the Church.

Most likely while still living in Paris, Albertus began a long 
and prolific career of writing. He composed commentaries of 
the Bible and the theological textbook Sentences, as well as on 
all of the works of Aristotle that were available to him. He also 
began recording the entire body of knowledge contained in the 
fields of the natural sciences. An astute observer, Albertus not 
only described and classified information he obtained from 
other sources, but also often added his own interpretations and 
beliefs. As he once wrote, “Science does not consist simply in 
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