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Classical mechanics has been developed continuously from the time of Newton and ap-
plied to an ever-widening range of dynamical systems, including the electromagnetic field
in interaction with matter. The underlying ideas and the laws governing their application
form a simple and elegant scheme, which one would be inclined to think could not be se-
riously modified without having all its attractive features spoilt. Nevertheless it has been
found possible to set up a new scheme, called quantum mechanics, which is more suitable
for the description of phenomena on the atomic scale and which is in some respects more
elegant and satisfying than the classical scheme. This possibility is due to the changes
which the new scheme involves being of a very profound character and not clashing with
the features of the classical theory that make it so attractive, as a result of which all these
features can be incorporated in the new scheme.
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the situation, since there exist general principles of classical mechanics, holding for all
kinds of forces, leading to results in direct disagreement with observation. For example, if
an atomic system has its equilibrium disturbed in any way and is then left alone, it will be
set in oscillation and the oscillation will get impressed on the surrounding electromagnetic
field, so that their frequencies may be observed with a spectroscope. Now whatever the
laws of force governing the equilibrium, one would expect to be able to include the various
frequencies in a scheme comprising certain fundamental frequencies and their harmonics.
This is not observed to be the case. D0 00O ODOOD0O0O0O0OOOODOOOOOOOO
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One might try to get over the difficulty without departing from classical mechanics by

assuming each of the spectroscopically observed frequencies to be a fundamental frequency
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with its own degree of freedom, the laws of force being such that the harmonic vibrations
do not occur. Such a theory will not do, however, even apart from the fact that it would
give no explanation of the Combination Law, since it would immediately bring one into
conflict with the experimental evidence on specific heats. Classical statistical mechanics
enables one to establish a general connexion between the total number of degrees of
freedom of an assembly of vibrating systems and its specific heat. If one assumes all the
spectroscopic frequencies of an atom to correspond to different degrees of freedom, one
would get a specific heat for any kind of matter very much greater than the observed
value. In fact the observed specific heats at ordinary temperatures are given fairly well by
a theory that takes into account merely the motion of each atom as a whole and assigns
no internal motion to it at all.

00 O O connexion = connection, 0 OO0 OODO = Ritz’s Combination Law [
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s(T,v) = CylogT + Rlogv
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As = —R[clogc+ (1 — ¢)log(1l — ¢)]
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