
René Descartes 
1596-1650 

Born in France, 
educated by the 

Jesuits and trained as a 
lawyer.  He fell in love 

with natural 
philosophy, and lived 

much of his 
professional life in the 

Netherlands.  He 
mostly taught and 

wrote and apparently 
played a lot of darts. 



Looks a lot like 
Nicolas Sarkozy, the 
current president of 

France. 

René Descartes 
1596-1650 





Some apparently think 
Sarkozy also looks like 

this guy. 



Trivia of note: 

He is credited with the x2 notation to express powers. 
He figured out the geometrical optics of rainbows. 
He formulated Descartes’ (Snel’s -1580-1626) Law of 

refraction. (Discourse on Method – 1637) 
He applied algebra to geometry. 
He created the Cartesian coordinate system (fisrt 

described in an appendix of Discourse on Method – 
1637) 



Descartes was educated by the Jesuits, who were the 
keepers of the Aristotelian faith, but Descartes’s 

philosophy is very anti-Aristotelian even though in some 
ways it is still very Aristotelian in that his system was all 

encompassing and strove to be logically coherent. 



 1687 
Newton’s Response.  Notice the larger print in 
the title. Mathematical Principles of Natural 
Philosophy not just Principles of Philosophy. 

Principles of Philosophy 
First ed. 1644 - Descartes 



Excerpts from Principles of Philosophy 
Matthews p. 100 
(37)  First law of nature… objects remain in state… if moving, 
continues to move … 
This is basically Newton’s 1st law.  [As I see it, Descartes is making 
what A would have called natural motion in the elements, and 
calling it unnatural, violent, motion. Earthy things move down 
because they are being acted upon by an external force. For 
Descartes (and most natural philosophers who follow him) gravity 
is not an innate quality of the matter, (A would say that earth goes 
down by its very nature), it is a force like impact, it is a force or like 
the wind is a force.  In addition to this, Descartes is saying that 
motion or lack of motion is continuous until augmented.  Thus what 
Aristotle would call violent, unnatural motion, becomes natural for 
Descartes and what Aristotle would call a natural, innate 
characteristic of matter, becomes a violent motion for Descartes.  



Aristotelian Motion Cartesian Motion 

free falling 
marble 

marble falling 
downward due to its 
nature, earthy marbles 
falls downward.  
Gravitas is an innate 
characteristic of the 
marble. Its earthy 
matter goes down by 
its nature. 

marble falls downward, 
becaue of violent, 
‘unnatural,’ external 
force of gravity acting 
on the marble.  Gravity 
is an external force, not 
an inborn quality of 
marbles.  The marble is 
just a collection of atoms 
with no particular 
directional bias. 



Aristotelian Motion Cartesian Motion 
marble 
sitting on 
a table. 

A marble rests on a table 
because its natural 
downward motion has 
been violently restricted 
by the table.  The table 
violently interferes with 
the innate downward 
motion of marbles.  If the 
table disappears, the 
marble will follow its 
natural motion to the 
center of the earth. 

A marble that rests on a table 
will continue to to rest on a 
table.  It is a natural state for 
the marble. The unnatural and 
external force of gravity is held 
in check by the table. If the 
table disappears, the marble 
will be tugged by the external 
force of gravity (which is not 
materially defined by 
Descartes, but it is assumed to 
exist.  This mysterious force 
becomes a realy dillema when 
people try to pin it down.)  



Aristotelian Motion Cartesian 
a marble is 
pushed and 
is rolling in 
some 
direction, 
x. 

A marble is set rolling on a 
table by a ‘violent,’ or 
‘unnatural’ push.  It will 
only roll so long as the 
violent initiator of this 
motion is continued.  Such 
a continuation of rolling 
motion is explained by the 
push being propogated by 
the air behind the marble. [a 
difficult explanation to buy 
into] 

A marble set in 
motion by a 
push will 
continue to roll 
until acted upon 
by some other 
force like 
friction or a 
barrier. 



Matthews p. 102 
(39) 
2nd Law: All motion is in straight lines.  Circular motion moves 
away from center [this seems to imply radially, but he describes 
tangental below.] 
Never does an object move on its own in circular trajectory.  [Seems 
to be completely anti-Aristotle in this one.]  Circular motion is the 
result of collisions.  [This the the birth of the vortices of his 
cosmology.] 

“Any body … moving in a circle constantly tends to move [directly] 
away from the center of the circle which it is describing.  Indeed, our 
hand can even feel this while we are turning the stone in the 
sling.”  [Matthews butchers this section too. His qualification about 
centrifugal force addresses the stone and not the hand.]  A released 
stone will travel tangentally. 





Matthews p. 103 
(40) 
3rd Law: When 2 bodies meet… the one with lesser 
motion [force?] loses and is “turned aside in another 
direction, retaining its quantity of motion and changing 
only the direction of that motion.” If the body has more 
“force” it will lose some motion that it gives to the lesser 
body.   
His example is a perfectly elastic collision against an 
infinitely massive wall.  The result being no loss of 
motion, just a change in direction. The other extreme is 
apparently a completely nonelastic collision, resulting in 
loss of all motion.  More divine motions will be described 
in a treatise on man. 



1618. Compendium Musicae. A treatise on music theory and the aesthetics of 
music written for Descartes's early collaborator Isaac Beeckman. 

1626–1628. Regulae ad directionem ingenii (Rules for the Direction of the 
Mind). Incomplete. First published posthumously in 1684.  

1630–1633. Le Monde (The World) and L'Homme (Man). Descartes's first 
systematic presentation of his natural philosophy. Man was first published 
in Latin translation in 1662; The World in 1664. 

1637. Discours de la méthode (Discourse on Method). An introduction to the 
Essais, which include the Dioptrique, the Météores and the Géométrie. 

1641. Meditationes de prima philosophia (Meditations on First Philosophy), 
also known as Metaphysical Meditations.  

1644. Principia philosophiae (Principles of Philosophy). A Latin textbook at 
first intended by Descartes to replace the Aristotelian textbooks then used in 
universities.  

1647. The Description of the Human Body. Published posthumously. 
1649. Les passions de l'âme (Passions of the Soul). Dedicated to Princess 

Elizabeth of Bohemia. 
1657. Correspondence. Published by Descartes's literary executor Claude 

Clerselier. The third edition, in 1667, was the most complete; Clerselier 
omitted, however, much of the material pertaining to mathematics. 



1644. Principia philosophiae (Principles of Philosophy).- Descartes’s theory 
that explained all physical phenomena using mechanical principles and particles.   

3 types of matter 
 -subtle, fast-moving particles, emit light, sun and stars made of this 
 -small, spherical particles transmits light, astral materials 
 -bulky matter which the earth and planets made of…reflects light 

Descartes’ cosmological theory: the earth is at rest within its material 
context… relative to its vortex.  The earth is carried along in the sea of 
material space like a ship is carried by water.  Sometimes the motion is 
imperceptable.  [Story: Driving in snow storm in Montana.] 

All planets are at rest in their local environments. 

Starting with his 3 laws of motion…. 
Although rectalinear motion is the basis, it is not possible in such a 
crowded stage as a plenum and thus circular motions are the norm… 
around centers… vortices.   







A collage of consecutive 
video images showing 
the trajectory of a metal 
strip falling through 
water superimposed on a 
still image of the 
vortices it created. 



These are the  
result of a 
meteorological 
phenomenon 
known as the 
Karman vortex. 



Train of vortices caused as the water flows left to right past a 
rod set vertically in the water to the left of the picture (from 
Schwenk 1965). 



Water vortices closely packed together, form hexagonal modules. [or so it is claimed.]  Kepler-esque? 



Sun spot 
vortices? 



 

Vortex with sun at the center.  The 
closer to the sun the quicker the 
rotation.  These whirlpools are rarely 
perfectly circular… analogies with 
whirlpools in rivers. [What does it 
mean to have a whirlpool in 3-D with 
no up?]   



 









Descartes on Light 
Recall: 

3 types of matter 
 1-subtle, fast-moving particles, emit light, sun and stars made of this.  
  It is nearly a fluid. 
 2-small, spherical particles transmits light, astral materials 
 3-bulky matter which the earth and planets made of…reflects light 

He explains how the “second element” is essentially squeezed upwards 
radially.  This displaces other matter above like in a hose… and it all ends in 
light being seen.  The pressure on the eye asserted by this radiated second 
element (or other element?) is the light. 

Propogation of light is instantaneous.  Aristotle had a theory of light which 
was instantaneous, but not mechanical.  Descartes’ was fully mechanical… 
sort of. 

It’s all about the plenum. 



Recall… Starting with his 3 laws of motion…. 
Although rectalinear motion is the basis, it is not possible in such a 
crowded stage as a plenum and thus circular motions are the norm… 
around centers… vortices.  

Because the 1st matter (the finest matter) wants to move in straight lines 
but can’t because of continuously running into more 1st matter, the 
pressure created by this perpetual collision is light.  This pressure spreads 
throught the medium of the 2nd element in straight lines. 

   



The propogation is instantaneous… 

The instantaneous nature of 
light is due to the close packing 
of the 2nd element.  All of it 
touches itself (with 1st element 
in the corner gaps) and thus if 
one moves so does one down 
the line… like a stick pushed at 
one end, the other end moves 
at the same time. 
Keep in mind that Cartesian 
matter is completely 
incompressable.  [dV=0] 



 



Light leaves the sun in a ray, reflects off the moon which is seen at the earth as a 
full moon. 

At 1:00 am the earth interrupts the light ray from the sun. 
At 1:15 am the last ray to get by the earth is still illuminating the moon which 
still appears full on the earth. 
At 1:30 continues to appear full. 
At 1:45…. 
At 2:00 am that last ray to get by finally plays out and the moon finally goes 
dark. 
“But the unvarying and exact observation of all Astronomers, which is 
confirmed by many experiments, shows that when the moon is seen from the 
earth at B to be eclipsed at C, the sun must not be seen at A one hour 
previously, but at the same instant as the eclipse is seen.” 
[Describe to me the situation wherein an Astronomer sees both the sun and the 
moon in this situation?] 
Because this is not the observed phenomenon, Descartes thinks that this is 
good evidence for instantaneous light. 
There are tons of problems with this argument: The main one is that it doesn’t 
consider the possibility of really really fast light. When is the beginning of a 
lunar eclipse… hard to say when it starts exactly.  Show movies. 



Ole Romer’s experiment has light going from sun the earth in 11 minutes 
which is a hell of a lot faster that 30 min from earth to moon.  Beware, planet 
bodies not to scale. 

 



Discuss… 

Primary and secondary qualities. 

Galileo makes this distinction as does Locke. 
1689: An Essay concerning Human Understanding 



L'Homme written in 
the early 30s but 
published 
posthumously in 1662.  
Man is an immaterial 
soul and a material, 
machine-like body. 
The body is a machine 
formed “intentionally” 
by God.  Not 
dissimilar from a 
clock. [see Paley] 



How do we sense… 
a. the filiments (running in the 

nerves from the brain) can 
very easily be moved by 
sensory information [like 
hotness] 

b.  when the filiments are 
moved, this in turn tugs on the 
brain.  This causes tiny pores 
to open up on the brain which 
releases “animal spirits.”   

c. The animal spirits travel down 
the nerves to the muscles or 
what-have-you and empower 
the muscle to contract, pulling 
the arm away from the fire in 
this example. 

Still working with animal 
spirits I see. 



Descartes argued that only humans have minds (or souls), and that 
the mind interacts with the body at the pineal gland. [This would be 
the interface point.  Newton will later identify this interface at the 
“sensorium.”] 

 The pineal gland [see below … about 8mm long] is "the seat of the 
soul" for several reasons. First, the soul is unitary, and unlike many 
areas of the brain (e.g. the frontal lobes) the pineal gland is also 
unitary. Second, Descartes observed that the pineal gland was 
located near the ventricles. He believed the animal spirits of the 
ventricles acted through the nerves to control the body, and that the 
pineal gland influenced this process.  Descartes believed that only 
humans have pineal glands, and thus only humans have minds.  

How a nonmaterial mind can influence a material body, without 
invoking supernatural explanations is a tough nut to crack. 







Robert Boyle (1627-1691) 
Mr. Chemistry and corpuscular natural 
philosophy. 
The Skeptical Chymist (1660) – roughly the date 
when modern chemistry begins.. acc to 
historians. In this book Boyle rejected A’s forms, 
the doctrine of 4 elements and the alchemy of 
Paracelsus, which emphasized the tria prima of 
Mercury, Sulfur and Salt. 


