
Laws of Nature, day 2

Humean Supervenience
• The claim of humean supervenience is that “all there is to the world is a vast mosaic of local
matters of particular fact, just one little thing and then another”

• The humean mosaic is just the total distribution of the fundamental physical stuff (quarks,
strings, whatever), and all that stuff’s fundamental physical properties (charge, mass, whatever)
throughout the entire history of the universe, from beginning to end.

• Humean supervenience is the claim that, once you’ve told me everything there is to tell me
about the humean mosaic, you’ve told me everything there is to tell me about the world.

– In general, X supervenes upon Y if and only if it is impossible for things to be different
with respect to X without things being different with respect to Y .

– Equivalently, X supervenes upon Y if and only if fixing all of the Y facts fixes all of the
X facts, too.

• Humean supervenience is the claim, then, that all facts supervene upon the humean mosaic.

Two Philosophical Accounts of Laws of Nature
The Universals Account
• According to the Universals account, what makes it the case that it is a law that all Fs are G is
that there is a special kind of relation—the necessitation relation—holding between the property
of F-ness and the property of G-ness.

– So, it is a law that (∀x)(Fx→ Gx) if and only if N(F,G).

The Best Systems Account
• According to the Best Systems Account, what makes it the case that it is a law that all Fs are

Gs is that the claim that all Fs are Gs is a particularly informative regularity.

• The laws are the consequences of the axiomatic system we would write down if we knew ev-
erything and we wanted to organize as many of the facts as possible as neatly and as concisely
as possible.

– A little bit more fleshed-out: an axiomatic system is best if it strikes the best balance
between simplicity (involving fewer and shorter axioms) and strength (entailing more
truths about the world). The laws are just the consequences of the best axiomatic system.
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An Surprising Consequence: Nomological Possibility
• Here’s an interesting difference between theUniversals account and the Best Systems account:
they end up saying different things about nomological possibility.
• We don’t merely use laws of nature to say things about the actual world. We also use them
to say things about which other worlds are possible. For instance, if the second law of ther-
modynamics is true, then it is impossible to build a perpetual motion machine.

– But, of course, in some sense it is possible to build a perpetual motionmachine. There is a
possible worldwith different laws of physics inwhich the second law of thermodynamics
is false. In that world, there could be a perpetual motion machine.

– The sense in which it is impossible to build a perpetual motion machine is nomological
possibility.

• We have a notion of nomological possibility, and it gets used in scientific practice. So an
account of laws owes us an account of nomological possibility.

– Here are two possible accounts of nomological possibility:
A) A world is nomologically possible if and only if all and only the laws of nature of the

actual world are true at that world.
B) A world is nomologically possible if and only if it does not violate the laws of nature

at the actual world.

• An interesting consequence: no matter which account of nomological possibility the Best
Systems account uses, it makes counterintuitive predictions.

– Take (A) first. If we use (A) to define nomological possibility, then the best systems
account will entail that it is nomologically impossible for there to be only one particle.
∗ Consider a possible world which has only one particle, p, moving in a straight
line with a constant velocity v throughout all of history. In that world, there will
be no gravitational forces, since there will be no other massive body on which p
could exert a gravitational force, and there will be no other massive body to exert a
gravitational force on p.
∗ So, there will be no facts about gravitation at this world.
∗ So, if one were to organize all the facts about this world in a simple and strong
axiomatic system, one would not include any facts about gravitation.
· Any system which did would be less simple, but no less strong, than one that
didn’t. So any system which did couldn’t be the best system.

∗ So, at this world, universal gravitation is not a law.
∗ But, at the actual world, universal gravitation is a law.
∗ So the actual world has a law that the one-particle world lacks.
∗ So, given (A), the one-particle world is not nomologically possible.

– Take (B) next. If the Best Systems account uses (B) to understand nomological possi-
bility, then it will end up entailing that it is nomologically possible for something that
is actually a law to not be a law.
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∗ First, consider the one-particle world. That world is consistent with all the laws of
nature at the actual world. The behavior of the one particle does not violate any
actual laws. So, according to (B), that world is nomologically possible.
∗ But, as we just saw, on the best systems account, universal gravitation is not a law
of nature at that world.
∗ So, it is nomologically possible that universal gravitation not be a law of nature.
∗ So, it is nomologically possible that an actual law of nature not be a law of nature.

– The best systems account, conjoined with (B), will also end up entailing that it is nomo-
logically possible for something to be a law which is not actually a law.
∗ In the actual world, an atom can have its total number of electrons equal to its total
number of protons, or they can differ. When they differ, the atom is called an ion.
The actual laws of nature allow ions, but they do not mandate ions. So a world
which is devoid of ions does not violate the laws of nature. So it is nomologically
possible, according to (B).
∗ But, in the no-ion world, the fact that the number of protons in an atom is always
equal to the number of electrons in that atom is incredibly simple, and incredibly
informative. By including it in our axiomatic system, we learn a fact about each
and every atom in the universe, all at once; and it costs only a smidgen of extra
complexity.
∗ So, in the no-ion world, the best system includes the axiom that the total number
of protons in an atom is equal to the total number of electrons in that atom.
∗ So, in the no-ion world, it is a law of nature that the number of protons in an atom
equals the number of electrons in that atom.
∗ So, it is nomologically possible that it be a law of nature that the total number of
protons on an atom is equal to the total number of electrons in that atom, even
though it is not actually a law of nature that the total number of protons equals the
total number of electrons in an atom.
∗ So, it is nomologically possible that something be a law of nature, even though it is
not actually a law of nature.

• Notice that, if we combine the Universals account with (A), we avoid these problems.

– On that account, we can say that, the one-particle world is nomologically possible only
if, at that world, the property of having mass m is N-related to the property of exerting
gravitational force of G · x ·m/r2 on all particles of mass x r meters away. If not, then it
doesn’t represent a nomological possibility.
∗ So, it is not nomologically possible that a law of nature not be a law of nature, even
though the one-particle world is nomologically possible.

– And, we can say that it needn’t be a law of nature at the no-ion world that the total
number of protons equals the total number of electrons. If it is, then that world isn’t
nomologically possible. If it isn’t, then it is nomologically possible. But in neither case
is it nomologically possible that something be a law of nature which isn’t actually a law
of nature.
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• So the Universals account gets to say that the laws of nature are the same in every nomological
possibility. The Best Systems account, however, has to deny this. They have to say that the
laws of nature are not nomologically necessary. And this is a surprising result of the Best
Systems account.
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