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CHAPTER ONE

THE METHODOLOGY OF STATISTICAL
MECHANICS

This chapter provides an overview of statistical mechanics and ther-
modynamics. Although the discussion is reasonably self-contained, it is
assumed that this is not the reader’s first exposure to these subjects. More
than many other branches of physics, these topics are treated in a variety
of different ways in the textbooks in common usage. The aim of the chap-
ter is thus to establish the perspective of the book, the standpoint from
which the topics in the following chapters will be viewed. The textbook
by Bowley' is recommended to the novice as a clearly-argued introduc-
tion to the subject; indeed all readers will find many of the examples of
this book treated by that book in a complementary fashion.

1.1. Terminology and Methodology
1.1.1. Approaches to the subject

Thermodynamics is the study of the relationship between macroscopic prop-
erties of systems such as temperature, volume, pressure, magnetisation,
compressibility, etc. Statistical Mechanics is concerned with understand-
ing how the various macroscopic properties arise as a consequence of the
microscopic nature of the system. In essence it makes macroscopic deduc-
tions from microscopic models.

The power of thermodynamics, as formulated in the traditional man-
ner (e.g. Zemansky?) is that its deductions are quite general; they do not
rely, for their validity, on the microscopic nature of the system. Einstein

1



