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1. The concept of mass and the mystery of matter
The following formal principle is true of the concept of mass:

P1 For all particulars X and moments of time t: if X exists at t,
then the mass of X at t is either 0 or greater than 0.

Note that P1 is not trivial. Consider an X which is such that the
mass of X at a moment of time t is neither 0 nor greater than 0 -
which means (with negative mass being ruled out) that one cannot
really speak of “the mass of X at t”. For such an X, P1 allows to con-
clude that X is not a particular that exists at t, which logically im-
plies the following disjunction: that X is either not a particular, or a
particular that is (simpliciter) non-existent (i.e., that does not exist
at any moment of time), or a particular that is non-existent at t but
exists at some other moment of time. Of these three alternatives, I
only rule out the second one, by postulating:

P2 Every particular exists (simpliciter, i.e., exists at least at
some moment of time).

The spirit in which I would like P2 to be taken is well captured if, in
P2, one reads “every particular” as “every particular taken into ac-
count here (in this essay)”.

And there is another preliminary remark. Since the adjective
“persistent”, in connection to “particular”, will occur many times
in this essay, apparently marking an important characteristic, a
definition of “persistent” in connection to “particular” had better
be given: a particular is persistent if, and only if, the moments of its
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existence form at least one gapless stretch of time (where a stretch of
time is taken to consist of more than one moment of time).

But now, what is mass? The question has a straightforward
first answer: mass is the quantity of matter. But what is matter? It is
a surprising fact that we don’t really know; we only know the ef-
fects of matter (and we measure the quantity of matter - mass - on
the basis of those effects). On the one hand, matter is whatever is
‘wholly responsible in a persistent material particular for its offer-
ing resistance - only to be overcome by force - to being accelerated;
and whatever is partly responsible in a persistent material particu-
lar for its offering resistance to being penetrated or deformed (in
the ‘cases of resistance to penetration and deformation, the geo-
metrical structure of the persistent material particular is the other,
also partly responsible factor). In this perspective, matter is an anti-
dynamical factor. On the other hand, matter is also whatever is
wholly responsible for the gravitational force a persistent material
particular exerts on other persistent material particulars (acceler-
ating them). In this perspective, matter is also a dynamical factor.

We also know today that the constancy of matter, which the
medievals ascribed to heavenly bodies, is likely to be found quite
on the other side of the size-scale of persistent material particu-
lars: in the elementary particles (the ancient atomists, of course,
had a hunch of this fact). Each electron, for example, has a con-
stant mass (in fact, each electron has the same constant mass), and
this seems to indicate that also the matter of each electron is con-
stant during the entire course of its existence. But as soon as we
come to the level of macro-physical persistent material particulars,
constancy of mass or matter is to be had, if at all, only in approxi-
mation. In fact, since the matter of a macro-physical persistent ma-
terial particular X at a moment of time t is the aggregation of the
constant matters of all elementary particles that go into building X
at t (let’s assume the constancy of matter of these particles), it is
clear that the matter of X at time t+4 may have nothing in common
with the matter of X at t - because no elementary particle that goes

into building X at t+A is an elementary particle that already went
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into building X at t.! This possibility is in fact realized in special
persistent material particulars: organisms (with sufficient longevi-
ty).

Due to Einstein’s special theory of relativity, we also know
today that matter is a special form of energy and can under certain
circumstances be wholly transformed into thermic and kinetic en-
ergy (thus, the quantity of matter in the physical world is not pre-
served; only the quantity of energy in the physical world is pre-
served - assuming that the physical world is a closed system). But
all of this does not really tell us what matter is. The usual material-
ist is full of contempt for everything mysterious - an ontological
contempt that makes him move on to denying the existence of
what he contemns; it should give him pause that matter is mysteri-
ous.

2. Is matter a principium individuationis?

Matter is a principium individuationis for elementary particles X and
Y - unfortunately, an entirely useless one, since we cannot recog-
nize as identical or distinguish the matter of X and the matter of Y
without recognizing as identical or distinguishing X and Y. But
matter is not a principium individuationis - not even a useless one -
for persistent material particulars in general. The matter of X at
moment of time t and the matter of Y at moment of time t” are,
whether these matters are identical or different, neither sufficient
for determining that X and Y are identical, nor for determining
that they are different:

If the matter of X at t is identical with the matter of Y at ¢, it
does not follow that X is identical with Y (and of course it does also
not follow that X and Y are different from each other). - This is ob-
vious if t” # t. For the special case that t” = t, consider (a) Tibbles,
who has a tail before t (= t*), but none at t’ (= t), and (b) Tib, who is
Tibbles always without her tail. The matter of Tibbles at t” is identical

! Nevertheless, the mass of X at t+4 (i.e., the quantity of the matter of X at t+4)
may well be more or less the same as the mass of X at t (the quantity of the
matter of X at t).







































