Newton’s Scholium on Space and Time
4 Opening Definitions

(offered to remove common prejudices arising from conceiving space and time relative to “sensible objects”!)
I.  Absolute, true, mathematical time is distinct from any sensible motion used to measure time.
Such motions may speed up or slow down; whereas absolute time passes uniformly.  (And would pass even if there were no motion.)

II.  Absolute space exists independently of any sensible object and is homogeneous and immobile.
Spaces defined relative to sensible objects can be numerically identical with a portion of absolute space, but they can also be in motion through absolute space, if the landmark objects are in motion.

III.  Absolute place is the part of absolute space a body takes up.

Its quantity and shape is determined by the size and shape of the body; its position is determined relative to the other parts of absolute space.

Relative place is the part of relative space a body takes up and its position is determined relative to sensible landmark objects
IV.  Absolute motion is the translation of a body from one absolute place to another.

Bodies in relative or apparent motion may have no motion in absolute space or variously compounded  motions

depending on how the sensible landmark objects with which they are compared are moving with reference to yet more remote landmarks, how those landmarks moving with reference to yet more remote landmarks, and so on.

Conceptual arguments for the existence

of absolute space and time

For absolute time:

Astronomers conceive that any sensible motion used to measure time may be not be perfectly uniform

That is, it may speed up and slow down over time

This is because we can conceive of a force that could speed up or slow down any motion.
But a motion could hardly speed up or slow down over time if time just is measured by that motion

So, in our way of thinking and speaking, we recognize some ultimate time that passes uniformly independently of any sensible process

Counterargument: we do no such thing but only consider a motion to be less than perfectly uniform insofar as we conceive some other motion which is presumed to be yet more uniform.

Ultimately, the choice of which motion to pick as most uniform is stipulative, and once the stipulation is made it is impossible by definition for that motion to speed up or slow down.

For absolute space:

Any relative space may be conceived to move in a larger, containing space, through conceiving the sensible landmark objects to move relative to more remote landmark objects.

But it is impossible that any part of absolute space could move.

For, motion is change of place.
If a part of space changed its place, there would have to be some place that stays behind and immobile so that the part can be conceived as moving out of it.

But then this place would be the truly absolute place and immobile.

A truly absolute place could not move without moving out of itself and coming to be in two places at once.

But one place cannot be two places.

So no place can move.

So there must be absolute space, which the absolute places constitute.
Counterargument:
Motion is change of place relative to certain sensible landmark objects.
So where there are no bodies there can be no motion just for that reason.

And where it is not obvious which bodies to take to be the landmarks, we can make various stipulations and then the places determined by those stipulations will likewise be immobile, even though under other stipulations those same places would move.

An odd claim
We have failed to appreciate these conceptual points because the parts of space cannot be seen or distinguished by our senses

and so we have used sensible marks in their stead

and this has served us well enough.

“but in philosophical disquisitions, we ought to abstract from our senses, and consider things themselves, distinct from what are only sensible measures of them.”

Properties,

causes,

and effects
Absolute rest and motion may be distinguished from relative rest and motion by their properties, causes, and effects

Properties

Bodies at absolute rest are immobile with respect to one another.

Consequently, wherever there is any relative motion there must be some sort of absolute motion going on.

However, it is difficult to determine from the bodies in the visible world which are the absolutely resting ones, if any.

And motion and rest relative to surrounding bodies does not suffice to demonstrate absolute motion or rest

If the shell moves, the kernel moves, so rest relative to the shell does not prove absolute rest

If the kernel moves the shell may be moving in the opposite fashion so motion relative to the shell does not prove absolute motion

Causes

Whatever has a moving force impressed upon it is truly moved, and so in absolute motion.

But apparent motion can arise from an impression of moving force on the reference bodies rather than on the apparently moving body.

And apparent rest can arise from an impression of moving force on both the reference bodies and the apparently resting body

So the apparent motions are no sure guide to which bodies the causes are acting upon.

Effects

In any revolving body, real circular motion is distinguished from merely relative circular motion by the effect of the parts of the body endeavouring to recede from the axis of rotation.

Illustration by the “bucket experiment”

Stage 1:  Bucket cord wound and held.  Water flat.  Water at rest relative to the sides of the bucket.

Stage 2:  Bucket released so cord unwinds.  Water flat.  Water in high motion relative to the sides of the bucket.

Stage 3:  Sides of bucket communicate motion to the water.  Water mounts up the sides of the bucket.  Water at rest relative to the sides of the bucket.

But the force effect at stage 3 illustrates that the bucket is in real, true, or absolute motion.

Questions
Is the bucket experiment an experiment to prove a theory, or an illustration of a distinction?  (Newton claimed to have performed it.)

If it is an experiment, is it an empirical experiment or a thought experiment?

(Are we supposed to conceive the entire visible universe, but for the water in the bucket, to be spinning

so the claim is that there is an effect that distinguishes rotation of the visible universe around the water in the bucket from rotation of the water in absolute space?)
The bucket experiment considered as a physical experiment to prove a point:

The bucket experiment proves that there are real or absolute motions.

It may not, however, prove precisely what those motions are.  (Unless the Earth is presumed to be at rest in absolute space, which is unlikely, the absolute motion of the water in the bucket will not just be rotary with respect to the Earth.)

But it does prove that there must be a distinction between merely apparent circular motion and true circular motion, and so between merely apparent motion and true motion.

But there can be no absolute motions unless there are changes of place in absolute space.

So there must be absolute space.

A problem with this argument
The bucket experiment only proves that there are force effects arising from motion relative to the fixed stars, not that there are force effects arising from motion relative to points in absolute space.

One way to avoid this problem is to take the experiment to be a thought experiment that asks to accept that were the universe to be spun around along with the bucket, the water would still remain flat until that motion had been communicated to it.

But then the “experiment” is not an empirical proof of the existence of absolute space, but a further conceptual argument — or perhaps just an illustration of what it means to say that real motion is distinguished by force effects.
Perhaps that is all Newton intended it to be.

From effects to causes to properties:

Defining absolute motion and positions in absolute space

Consider two globes connected by a cord.

In an otherwise empty universe, the true rotation of the globes about a common center would be distinguished by tension in the cord.

(and it would be no different in a universe filled the way ours is)

The degree of relative motion could be defined relative to the degree of tension in the cord.

Now apply forces to opposite faces of the two globes and see whether the tension in the cord increases or decreases.

This will tell you what direction the globes are orbiting in.

So now you know the speed and the direction of the globes.

Now look for some circumambient objects that appear to be rotating in the opposite direction while maintaining constant distances from one another.
These bodies can be considered to be at rest in absolute space, and their positions can define positions in absolute space.

Because were they really rotating, they would recede from one another.

Two final objections

This reconstruction does not discriminate between the case where the landmark objects are really at rest in absolute space and the case where the entire visible universe, globes and all, is in uniform rectilinear motion.
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Leibniz:

In this case, it would make no observable difference whether the landmark bodies are supposed to be in motion or not.

But no distinction without a difference.

So there is no distinction between the cases.

So in neither case do the bodies move.

So all motion is relative.

If the argument for absolute space is purely conceptual, how does that fit with the inductivist scientific methodology Newton elsewhere advocated?

