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				This page needs to be proofread.
This omits the virial within the inner sphere, the radius of
which is so taken that within that distance the number of
particles is not proportional to the number in a large sphere.
For Van der Waals this radius is the diameter of his hard
molecules, which assumption gives his equation. But it is
plain that the attraction between the molecules must to
a certain extent modify their distribution, unless some peculiar
conditions are fulfilled. The equation of Van der
Waals can be approximately true, therefore, only for a gas.
In a solid or liquid condition, in which the removal of a
small amount of pressure has little effect on the volume,
and where consequently the virial must be much greater
than PV̄, the virial must increase with the volume. For
suppose we had a substance in a critical condition in which
an increase of the volume would diminish the virial more
than it would increase (3/2)PV̄. If we were forcibly to diminish
the volume of such a substance, when the temperature became
equalized, the pressure which it could withstand would
be less than before, and it would be still further condensed,
and this would go on indefinitely until a condition were
reached in which an increase of volume would increase
(3/2)PV̄ more than it would decrease the virial. In the case
of solids, at least, P may be zero; so that the state reached
would be one in which the virial increases with the volume,
or the attraction between the particles does not increase so
fast with a diminution of their distance as it would if the
attraction were inversely as the distance.

Almost contemporaneously with Van der Waals's paper,
another remarkable thesis for the doctorate was presented
at Paris by Amagat. It related to the elasticity and ex-
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