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PREFATORY NOTE.

Ix this volume an attempt is made to deal with some physico-
chemical applications of the principles of statistical mechanics,
An account is first given ol the application of what is now known
as the classical statistical mechanics, more particularly to the
problem of the energy content of substances and its variation
with temperature, on the one band, and to the problem of
radiation on the other. It will be ssen that in both thesc
branches classical statistical mechanics makes it possible for us
to advance wvery considerably beyond the limits set by the
clementary kinetic theory emploved in Volume I, but at the
same time it will be [ound that the classical statistical mechanics
does not furnish us with a complete and adequate basis for all
the observed phenomena, It is thersfore necessary to enlarge
or modify the fundamental concepts of statistical mechanics,
and it is precisely with this object in view that Planck has been
led to introduce the idea of guanta. Planck’s gquantum theory
is, thercfore, properly speaking,  new or modified system of
statistical mechanics. It bappens, however, that Planck was
led to his revolutionary changes by considerations based upon
the observed facts of radiation, and for this reason it is usual
to speak of the guantum theary of radiation, Radiation affords,
as a matter of fact, one illustration, and a very striking one,
of the applicability of the new mechanics. Dut even the success
which has attended Planck's treatment of radiation problems
would scarcely have sufficed te gain for his views that prominence
which they now have, had it not been for the satisfactory
explanation which his theory offers at the same time for the
heat content of substances and the variation of the heat content
with temperature. The idea of energy quanta has been applied
in recent years to other types of physico-chemical phenomena,
some of which will be considered. It will be assumed, in the
treatment of the subject-matter dealt with in this volume, that
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the reader is familiar with the principles of elementary kinetic
theory and the principles of thermodynamics already discussed
in Volumes I. and 11,  5uch of these principles and results as
may be required will be introduced therefore without further
explanation.

It will be observed that there is a change of attitude in the
mode of dealing with the experimental material in this volume
as compared with the attitude adopted in the preceding volumes.
The theoretical concepts made use of in Volumes L and 11 have
hecome classical to a large extent, and the treatment resolves
itsell into a hrief account of undetlyving principles followed by
a systematic application of these principles to phenomena char-
acteristic of systems which had attained equilibrium or were
tending towards cquilibrium. In the present volume, however,
the underlying ideas—especially those invelved in the gquantum
theory-—have not as yet been fully accepted, at least in their
present form. The position of the quantum theory is to a certain
extent undefined. The physical significance of what is meant
by a gquantumn of energy or, In a stricter sense, the quantum of
action, is still vague, The present position has been summarised
by Professor Bragy in the words:  ITis [T'lanck’s] hypothesis is
not so much an attempt to explain as a focussingr of all the
difficultics into one; so that, if this master difficulty is overcome,
a number of others melt away . In view of what has just been
said, it will be readily appreciated that many of the experimental
investigations referred to n the present velume have been carried
out primarily with the olbject of testing the validity of the
quantum hypothesis itself, and as this can be done most effec-
tivelw by the intensive examination of certain relatively restricted
fields of research, the infarmation available at the present time
is of a somewhat detached character as compared with the
variety and generality of the phenomena to the interpretation of
which the simple kinetic theory and the principles of thermo-
dynamics have been applied For this reason, therefore, rela-
tively little stress is laid upon the system of classification already
adopted in Volumes L and II.  Naturally with the progress of
investipation it will hecome feasible ultimately—provided the
quantum hypothesis hecomes generally accepted—to classify
phenomena as has been done in the preceding voluines ; but [or
the present the interest centres elsewhere, piz. on the validity of
the underlying hypothesis itsell. It is well that the reader
should appreciate this state of affairs at the outset.
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