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Preface

rpHIS book originated in a course of lectures held at
-■■ Columbia University, New York, during the summer

session of 1936.
It is an elementary treatise throughout, based entirely on

pure thermodynamics; however, it is assumed that the
reader is familiar with the fundamental facts of ther-
mometry and calorimetry. Here and there will be found
short references to the statistical interpretation of thermo
dynamics.

As a guide in writing this book, the author used notes of
his lectures that were taken by Dr. Lloyd Motz, of Columbia
University, who also revised the final manuscript critically.
Thanks are due him for his willing and intelhgent col
laboration.

E. Fermi
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Introduction

npHERMODYNAMICS is mainly concerned with the
transformations of heat into mechanical work and thfi

opposite transformations of mechanical work into heat.
Only in comjjaratively recent times have physicists recog

nized that heat is a form of energy that can be changed into
other forms of energ3^ Formerly, scientists had thought
that heat was some sort of fluid whose total amount was
invariable, and had simply interpreted the heating of a body
and analogous processes as consisting of the transfer of this
fluid from one body to another. It is, therefore, noteworthy
that on the basis of this heat-fluid theory Carnot was able,
in the year 1824, to arrive at a comparatively clear under-
^^standing of the Limitations involved in the transformation of
heat into work, that is, of essentially what is now called the
second law of thermodynamics (see Chapter III).
In 1842, only eighteen years later, R. J. Mayer discovered

the equivalence of heat and mechanical work, and made the
first announcement of the principle of the conservation of
energy (the first law of thermodynamics).
We know today that the actual basis for the equivalence

of heat and dynamical energy is to be sought in the kinetic
interpretation, which reduces all thermal phenomena to the
disordered motions of atoms and molecules. From this
point of view, the study of heat must be considered as a
special branch of mechanics: the mechanics of an ensemble
of such an enormous number of particles (atoms or mole
cules) that the detailed description of the state and the
motion loses importance and only average properties of large
numbers of particles are to be considered. This branch of
mechanics, called statistical mechanics, which has been de
veloped mainly through the work of Maxwell, Boltzmann,
and Gibbs, has led to a very satisfactory imderstanding of
the fundamental thermodynamical laws.
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