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What are ‘thought experiments’? Well, perhaps the best definition is that they are a particular
kind of mental ‘what if’ musing that must resemble an experiment. Unlike everyday
experiments though, they are often launched with a ‘jarring counterfactual’ that transport the
mind to a distant alternative world, before then offering a more familiar narrative constructed
around everyday details.

Thought experiments differ from, say, theoretical models or informal conjectures, because
they dredge up deeply held convictions and position them in a new light. And they’re
powerful. It is thought experiments that underpin Einstein’s Theory of Relativity – and Adam
Smith’s theories of how economic markets work. It is thought experiments that make the
running in many areas of psychology and decision theory – and in many areas of ethics too.

However, one of the most famous but also most thought misunderstood experiments of them
all is that starring Galileo Galilei (1564-1642), the celebrated astronomer, climbing the
leaning tower of Pisa, leaning over the parapet and dropping two balls, a large heavy one and
a smaller lighter one, and watching to see which hits the ground first. It is misunderstood
partly because there is nothing impossible, let alone ‘jarringly’ so about the original
hypothesis. Nonetheless, the account Galileo offers makes clear why this ‘experiment’ really
takes place, not on the parapet of a tower in Pisa, but in the ‘laboratory of the mind’.

First of all though, a word to explain the background to the experiment. Galileo was at this
time thinking of one of Aristotle's laws, to whit:

If a certain weight moves a particular distance in a particular time, a greater weight will
move the same distance in a shorter time, and whatever is the proportion which the weights
bear one to the other, so too the times will have to each other. For example if the half as
heavy weight covers the distance in a certain time, a weight that is twice as heavy will cover
the distance in one half the time.

Einstein was a keen thought experimenter



The law appears in a text of Aristotle’s called, De Caelo, Book I vi 274a

Now we can all easily imagine someone climbing a tower and dropping two such balls. But
then, what do we imagine will happen? Which ball will hit the ground first (and at what
speed) the large one or the small one?

It helps to be methodical – and this is a key feature of thought experiments technique. There
are only three possibilities.

* the balls fall at the same speed,
* the heavier ball falls faster than the light one,
* the light one falls faster than the heavy one.

Thus far, it remains a matter of conjecture – or reference to experience. But put both such
approaches aside and try a little mental logic. Imagine, Galileo says, that between the two
balls we tie a piece of string?

Then, first, let's say heavy objects DO fall faster than light ones. But in that case, due to the
string between the two balls, it seems that the heavier weight must fall with the lighter weight
acting, as it were, a bit like a parachute, the little weight seeking to fall at it’s more modest
rate the whole time. In that case, the two balls will together fall more slowly than the heavy
weight would on its own.

Such an outcome seems ridiculous, but consider the reverse approach.

Consider how, once the two weights are tied together and held out over the parapet, they have
effectively combined their weights, becoming one greater weight. Just holding the big weight,
with the other little one dangling beneath, will reveal this. In which case, when Galileo
releases the two conjoined weights it seems that they must therefore fall together even faster
than the heavy weight would on its own. Imagine the two are tied tightly together, for
example, say by a single tight loop of string.

It seems that if objects of different weights fall at different rates, then the two weights
together must fall both faster and yet more slowly than before Galileo tied them together. And
here is that thing philosophers love most of all: a contradiction. There is only one way to
avoid it, and that is to assume that the heavy and light weights fall at the same speed.

Galileo describes the experiment as a conversation between two friends in Discorsi e
Dimostrazioni Matematiche (1628):

Salviati: If we take two bodies whose natural speeds are different, it is clear that on uniting
the two, the more rapid one will be partly retarded by the slower, and the slower will be
somewhat hastened by the swifter. Do you not agree with me in this opinion?

Simplicio: You are unquestionably right.

Salviati: But if this is true, and if a large stone moves with a speed of, say, eight, while a
smaller stone moves with a speed of four, then when they are united, the system will move
with a speed of less than eight. Yet the two stones tied together make a stone larger than that



which before moved with a speed of eight: hence the heavier body now moves with less speed
than the lighter, an effect which is contrary to your supposition. Thus you see how, from the
assumption that the heavier body moves faster than the lighter one, I can infer that the heavier
body moves more slowly…

And so, Simplicio, we must conclude therefore that large and small bodies move with the
same speed, provided only that they are of the same specific gravity.

This is justifiably seen as one of the great thought experiments. As the great 20th Century
social scientist, Thomas Kuhn points out, if thought experiments seem to congregate at the
time of scientific revolutions, that is precisely because they dredge up deeply held convictions
and position them in a new light.

Thought Experiments are powerful...


