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Space Odysseys: 
From the Leibniz Clarke 
Correspondence to 2001 

Reframing the Debate

Between the years of 1715-1716, Gottfried Wilhelm 
Leibniz and Samuel Clarke conducted a famous and 
influential exchange of letters known as the Leibniz 
Clarke correspondence.  The principle issue of debate was 
the fundamental nature of space: Leibniz asserting it to 
be purely relative whilst Clarke adhered to an absolute, 
Newtonian picture.  Although the correspondence was 
between Leibniz and Clarke, for the purposes of this 
essay I will regard Clarke as Newton’s mouthpiece and a 
mediator between the two great men[1].  In what follows 
‘the debate’ will therefore refer to the underlying clash of 
ideals between Leibniz and Newton rather than Leibniz 
and Clarke. 

This essay will take Leibniz and Newton through Stanley 
Kubrick’s 1968 masterpiece, 2001: A Space Odyssey, 
transporting them into Kubrick’s space to imagine how a 
trip on one of the film’s spacecraft might have influenced 
the debate.  In Kubrick’s space I will investigate how 
metaphysical notions of the nature of space affect our 
perception of our place in it; how seemingly abstract, 
intellectual questions as to whether space is absolute or 
relative, when skilfully handled by a master of cinema 
can result in profoundly visceral experiences.  By taking 
Leibniz and Newton out of their familiar context, I hope 
to learn more about the true nature of their disagreements, 
as well as developing a clearer picture of what it was about 
space that clearly so fascinated Kubrick. 

Kubrick went to great lengths to ensure the film’s scientific 
accuracy, and perhaps as a result it convincingly evokes 
the experience of weightlessness and the psychological 
effects of space travel. Throughout Kubrick uses a tight 
syntax of moving frames and sets to create the sequences 
that disorientate by constantly challenging the viewer’s 
notions of ‘up’ and ‘down’, of ground and sky.  Almost as 
a statement of intent, before the MGM logo even appears, 
the viewer is greeted by almost 3 minutes of blackness 
accompanied only by a haunting soundtrack.  Kubrick 
seems determined to disorientate right from the off - a 
promise of things to come.  Like the famous cut from 
tossed bone to floating spaceship I will cut from 2001 to 
1715 and watch the course of the debate unfold.  

1.  The acrimonious dispute between Newton and Leibniz as to who 
had invented calculus was still fairly raw, and so any sort of direct 
correspondence between the two men may have proved problematic at 
the time.
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Leibniz and Newton 
in Kubrick’s space

As soon as the first notes of Strauss’ An der schonen blauen 
Donau sound out to conduct Floyd’s shuttle’s serene waltz 
with the spinning space station, the debate is in full swing.  
In order to dock with the rotating station, the shuttle 
must be spinning at the same rate and so begins to mimic 
the station’s motion as it approaches.  Kubrick reveals 
this elaborate yet elegant procedure gradually and from 
a number of significantly different viewpoints, or, in the 
language of the debate, reference frames.  

In the first frame (fig. 1) we are shown the station, 
gracefully spinning about its central axis, presumably in 
order to mimic gravity, whilst the earth in the background 
remains stationary.  In the following frame (fig. 2) we 
see the shuttle gliding with a constant velocity, again 
with the backdrop of the stationary earth suggesting 
the equivalence of the two frames[2] and therefore that 
the station is rotating with respect to the shuttle.  As 
if to illustrate the difference in how the two would be 
experienced we are taken aboard the shuttle to find Floyd 
asleep with his pen inconveniently floating away from 
his open hand.  The debilitating effects of weightlessness 
are further highlighted by the close up of the stewardess’s 
‘grip shoes’ as she rather inelegantly makes her way over to 
Floyd to restore his pen to his shirt pocket.  The rotation 
of the station is designed to save its inhabitants such 
indignities, but more of that later.

Next we see the rotating station from the cockpit of the 
shuttle (fig. 3), but by the time we are shown the shuttle 
from inside the station’s docking bay (fig. 4) the rotation 
has disappeared, because, as is confirmed in the next shot, 
the shuttle is now spinning at the same rate as the station 
and is ready to enter.

In this sequence Kubrick has clearly gone to some lengths 
to provide as accurate a picture as possible of the reality 
of being in space.  Although our mastery of the laws of 
physics has enabled us to escape the confines of the earth, 
Kubrick emphasizes the disorientating effects of the loss of 
the earth’s gravity and the extraordinary lengths to which 
we have to go to reproduce it.

2.  The equivalence of reference frames is an important concept in 
physics.  The important notion of an inertial frame can be defined as the 
set of all frames in which the laws of physics take the same form.  All 
inertial frames are at rest or moving with a constant velocity with respect 
to one another.  The fact that the earth appears stationary in both frames 
suggests a number of things; firstly that both frames can be considered 
inertial (to a close enough approximation), secondly that the station is 
rotating with respect the shuttle, and thirdly that a frame stationary with 
respect to the station would not be an inertial frame.

From top: 1.  The station rotates with respect to the earth, 2.  The 
shuttle glides away from the earth, 3.  From the shuttle’s cockpit 
reference frame the station initially rotates before seemingly coming to 
a halt, 4.  By the time we see the shuttle from the station’s docking bay 
the relative rotation is gone as the shuttle comes in to dock, 5.  The two 
craft are rotating in perfect time with one another as the shuttle makes 
its final approach.
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Leibniz, on board the station, watching Floyd’s shuttle 
come in to dock from his vantage point in the station 
docking area, relishes the scene as a demonstration of the 
principle of relativity.  Although Newton, watching the 
whole system from his earth-orbiting reference frame, 
points out that the whole system is spinning through 
absolute space, Leibniz disagrees; from his reference frame 
the approaching shuttle actually stops spinning rather than 
starts.  Is there a fact of the matter?  

If Newton tries to claim his frame is in some way 
privileged, perhaps as a result of being ‘stationary’, Leibniz 
points out that with respect to a third observer stationary 
with respect to the earth, Newton’s frame is far from 
stationary but is spinning round the earth in orbit.  To 
go even further, a fourth observer watching the earth 
orbit the sun would point out that that third observer 
is not stationary either, and so the game could continue 
indefinitely.  Surely, Leibniz argues, there is no such thing 
as a privileged frame of reference that can be considered 
‘stationary’ with respect to space; one frame is as valid as 
any other.  

Kubrick seems to agree, cutting from the shuttle’s frame to 
the station’s frame and back to an orbiting frame without 
any particular emphasis, simply delighting in the graceful 
choreography of the ships’ relative motions.

Floyd’s next journey sees him heading to the moon 
on another spacecraft, in which Kubrick continues to 
emphasize the awkward, disorientating effects of zero 
gravity.  We are shown the challenges posed by simply 
eating a meal and going to the lavatory in space as Floyd 
struggles to stop his dinner tray floating away from him 
and studies the extensive instructions for using a space 
toilet.  More powerful still is the striking sequence in 
which the stewardess walks up the wall of a circular 
corridor in her grip shoes to deliver the pilots’ dinners 
(fig. 5).  

However, if Leibniz were to cite this as further evidence 
of the equivalence of all reference frames,  Newton would 
not be impressed.  Both men would regard questions such 
as ‘which way is up’ as being so anthropocentric that they 
have no place in any proper discussion of the nature of 
space.  What Kubrick is showing us here is something 
much more human, he is demonstrating the psychological 
effects of a lack of a means of orientation, but in the 
context of the debate Newton is not moved.  As he says in 
his Principia:

“the vulgar conceive the quantities, time, space, place and 
motion under no other notions but from the relation they 
bear to sensible objects”.  But it is “convenient to distinguish 
them into absolute and relative, true and apparent, 

5.  The stewardess 
delivers the 

pilot’s dinners
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mathematical and common.”[3] 

In other words Newton will let Kubrick have his 
disorientating confusion as to which way is up.  It matters 
not to him whether his senses are capable of distinguishing 
it, it is enough to simply know that absolute space exists 
somewhere there in the background, infinite, regular 
and unmoving like an imaginary Cartesian grid running 
through all space.  

Leibniz is far more interested in the effects of Kubrick’s 
images however, to him the distinguishablilty of states of 
affairs are key.  In the correspondence, Leibniz bases his 
argument on two fundamental principles.  The first, the 
Principle of Sufficient Reason (PSR), entailing the second, 
the Identity of Indiscernibles (IOI). 

The PSR is an assertion of the necessity of  a cause in 
the production of an effect.  In response to Newton’s 
suggestion that such a cause might merely be the will of 
God, Leibniz reasserts it in an even stronger formulation as 
‘God must always act for the best’ (God being understood 
as possessing the properties of omniscience, omnipotence 
and benevolence).  From this Leibniz deduces by reductio 
ad absurdum that two indistinguishable things cannot 
exist (the IOI), as if they did God would have no reason, 
and so no cause, for creating them one way around as 
opposed to the other[4].

Without the recourse to God the IOI could be understood 
as a rejection of the possibility of disorientation.  If it is 
impossible to distinguish between two states of affairs then 
in fact they are one and the same state. 

Leibniz uses these ideas to argue that if space were absolute 
then the following problem presents itself: Imagine a 
universe identical to ours but which has been shifted a 
certain amount through absolute space in one direction.  
The indistinguishability of this universe from our own 
violates the IOI, whilst the fact that there could be no 
reason for our universe being as it is rather than the way 
imagined would violate the PSR. Leibniz therefore rejects 
the possibility of absolute space and time concluding:

‘I hold space to be something merely relative... as an order of 
coexistences, as time is an order of successions’[5]  

It is this very property of the indistinguishability of 
3.  Scholium to Definition 8, Principia Mathematica (Appendix A, pp. 
152-160) Sir Isaac Newton.
4.  Although this argument might sound pretty absurd to the modern 
reader the invoking of God’s properties in metaphysical arguments was 
a familiar trick.  In fact, as previously mentioned, it was concern for 
widespread theistic belief that initially provoked Leibniz to initiate the 
discussion. Might Newton’s ideas, like Kubrick’s monolith, need to be 
sheltered from the world to prevent cultural shock and disorientation?
5.  Leibniz, LIII.4 AW297b
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different rotating frames that Kubrick exploits so expertly 
to achieve the powerful effects of these sequences.  A brief 
look into how the film was made illustrates this.

In the case of the sequence in which stewardess delivers 
dinner to the pilots of Floyd’s moon-bound spacecraft 
the viewer reads the ship as stationary and the stewardess 
as walking up the wall.  In reality it was of course the 
reference frame of the set and camera that was rotating 
whilst the stewardess walked on the spot.  Similarly in 
the case of the living quarters on board the Jupiter-bound 
craft, the film crew went to elaborate lengths, spending 
almost $1m (a substantial proportion of the film’s budget) 
on designing and constructing a precisely engineered 
giant hamster wheel (fig. 6) in which such effects could be 
achieved.  

‘Kubrick deliberately chose camera angles that would 
intensify the audience’s confusion about “up” and “down”, 
so that even the most logically minded among them were 
dumbfounded by the whole effect when they finally got to see 
the results… The principles of these effects were physically 
straightforward, Kubrick saw how the laws of physics and 
a little ingenuity could produce illusions indistinguishable 
from magic.’[6] 

The fact that such a ‘cheap’ trick is so utterly convincing in 
its effect would have had Leibniz mocking the Newtonian 
assertion of the privileged frame.  However, is the ease 
with which the viewer is duped sufficient proof that 
space is purely relative?  Although Leibniz is interested 
in Kubrick’s ability to disorientate, the fact is that even 
Leibniz’s notion of distinguishability is not based on 
human sensory capacities but upon whether states of 
affairs are, in principle, distinguishable. Just because we 
cannot distinguish the two does not imply that they are, in 
a physical sense, indistinguishable.

Newton’s triumph

Although so far Kubrick’s space seems to have provided 
Leibniz with more ammunition than Newton, in fact 2001 
is full of examples of just the sort of situation that provides 
the absolutists with the most convincing argument for 
their position.  Although earlier Leibniz drew inspiration 
from watching the shuttle stop spinning as it came in to 
dock, Newton may well have asked why the station was 
rotating in the first place.  The answer being presumably 
for the same reason that the crew of the Jupiter mission’s 
quarters rotate: to mimic gravity.

When Kubrick takes us aboard the Jupiter-bound ship 
we are presented with the deeply unsettling site of Dave 

6.  Piers Bizony, 2001 - Filming The Future p141-142, p144

6.  The $1m hamster wheel.

7.  Dave’s vertigo-inducing exercise regime

8.
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running around the inside of his toroidal living quarters 
(figs. 7 & 8) .  Kubrick delights in the vertiginous effect 
this artificial gravity environment induces, but Newton, 
far from being disorientated, is delighted; it’s the clearest 
example yet of his best argument against Leibniz’s position.  
According to Newtonian dynamics, all matter tends to 
continue moving in a straight line through space with the 
same momentum unless acted on by a force.  That is why 
if you let go of a spinning roundabout you are flung off at a 
tangent. So, in order to keep the crew of the Jupiter-bound 
spacecraft within the bounds of their ship, the outside 
wall of the living quarters must exert a force on them, 
directed towards the centre of the rotation.  This force is 
experienced by the crew as themselves pushing against 
the outer wall of the craft, effectively mimicking gravity.  
Likewise, the rotation of the space station is what allows 
Floyd to conduct a seated conversation with the suspicious 
Soviets without floating inconveniently around the station.  

The existence of such a force is as crucial for Newton as it 
is for Kubrick and his astronauts because it enables him 
to distinguish rotating frames from non-rotating ones[7].  
As soon as this distinction can be drawn the key question 
becomes; if it makes sense to talk of a reference frame as 
spinning, in and through what could it be spinning other 
than absolute space and time?  Leibniz can no longer 
appeal to the equivalence of the laws of physics in all 
frames of reference as a measurable exception has been 
identified.  

Whilst in the literature Newton used the example of the 
concavity of the surface of water in a spinning bucket[8] 
he might, more effectively, have suggested to Leibniz they 
conduct their debate aboard one of Kubrick’s spacecraft. 

Does this mean Kubrick is in fact a fully signed up 
absolutist who has simply been teasing Leibniz all along 
with his hymn to disorientation?  Perhaps the answer 
lies in the fact that Kubrick’s space is more psychological 
than physical.  He is interested in the effects of the laws 
of physics on humans in space but more in so far as they 
affect the psyche.

7.  Newton draws this distinction with reference to the notion of the 
inertial frames mentioned in footnote 2.  ‘Rotating frames’ could not be 
considered inertial frames as Newton’s famous second law of motion, 
F=ma, would not apply until adjusted to take account of this ‘centrifugal 
force’.
8.  The example of a spinning bucket full of water illustrates precisely the 
same point as the experience of gravity in the spacecraft; in the bucket’s 
case the concavity of the surface of the water reveals the fact that the 
water in the bucket is experiencing a force due to its rotation.  The water’s 
concavity therefore represents a way of distinguishing the rotating frame 
of the bucket from an inertial frame in which the surface of the water 
would be flat. 
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But wasn’t Leibniz right
about relativity all along?

But back to the debate.  Although Newton seems to 
have triumphed, as Kubrick may well have pointed out, 
Einstein’s general relativity came along to supersede 
Newtonian dynamics.  So was Leibniz right all along, could 
he have made a stronger case from what Kubrick showed 
him?  At this point it is necessary to bring in Ernst Mach, a 
critic of Newton and a forerunner to Einstein. He asks:

“Can we fix Newton’s bucket of water, rotate the fixed stars 
and then prove the absence of the centrifugal force?  The 
experiment is impossible, the idea is meaningless, for the two 
cases are not, in sense-perception, distinguishable from each 
other.  I accordingly regard these two cases as the same case 
and Newton’s distinction as an illusion.”[9]

Leibniz, back in his position on the station watching 
the shuttle come in to dock, has a revelation.  Behind 
the supposedly stationary shuttle he notices that the 
background stars are all rotating.  Newton’s claim that the 
reason Kubrick’s astronauts experience gravity is because 
they are spinning through absolute space cannot truly 
be tested unless Newton could fix the spaceship, rotate 
the rest of the universe around it, and then show that the 
gravity-mimicking force is absent.  Without such a test, 
it can’t be claimed that a rotation through absolute space 
is the only thing that could account for the observed 
difference in the two cases.  As Mach points out not only is 
this clearly untestable, but also only a hard line absolutist 
would even consider it a valid question.  Leibniz, with 
his beloved Identity of Indiscernibles would certainly not 
entertain it for a moment.

So, after their space odyssey, who feels more vindicated?  
Leibniz seems spiritually at home in Kubrick’s 
disorientating, indiscernible space gazing out of the 
docking bay, whilst Newton stubbornly waits for him in 
his bright red chair in the space station smugly banging 
on about the fact he isn’t floating away.  If Einstein were 
to arrive to update the discussion I suspect neither would 
feel fully vindicated. The inseparability of time, space and 
matter in Einstein’s relativity would quash any absolute 
space talk from Newton.  However, if Leibniz started to 
crow that he was right about relativity all along, Newton 
could reasonably point out that according to general 
relativity spacetime possesses the very reality that Leibniz 
was so keen to deny, considering it merely a relational 
property. 

How would Kubrick view the discussion? My guess is that 
he would be most interested in the confidence with which 
each man asserted his own particular picture:

9.  Ernst Mach The Science of Mechanics, p.232
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‘I find it difficult to believe that we have penetrated to the 
ultimate depths of knowledge about the physical laws of the 
universe... I’m suspicious of dogmatic scientific rules; they 
tend to have a rather short life span.’[10]

(Stanley Kubrick) 

10.  Eric Nordern, “Playboy Interview: Stanley Kubrick” in Stanley Ku-
brick: Interviews (Jackson: University Press of Mississippi, 2001), p59
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