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STATISTICAL MECHANICS AND THE SECOND
LAW OF THERMODYNAMICS®

By Dr. P. W. BRIDGMAN
HARVARD UNIVERSITY

ONE thing that has much impressed me in recent
conversations with physieists, particularly those of
the younger generation, is the frequency of the con-
viction that it may be possible some day to construet
a machine which shall violate the second law of ther-
modynamies on a scale large enough to be commer-
cially profitable. This constitutes a striking reversal
of the attitude of the founders of thermodynamies,
Kelvin and Clausius, who postulated the impossibility
of perpetual motion of the second kind as a generali-
zation from the uniformly unsuccessful attempts of

1 The Ninth Josiah Willard Gibbs Lecture, delivered
at New Orleans, December 29, 1931, under the auspices
of the American Mathematical Soc1ety, at a joint meeting
of the society with the American Physical Society, and

Section A of the American Association for the Advance-
ment of Secience.

the entire human race to realize it. Paradoxically,
one very important factor in bringing about this
change in attitude is the feeling of better understand-
ing of the second law which the present generation
enjoys, and which is largely due to the universal ac-
ceptance of the explanation of the seeond law in sta-

* tistical terms, for which Gibbs was in so large a de-

gree responsible. Statistical mechanics reduces the
second law from a law of ostensibly absolute validity
to a statement about high probabilities, leaving open
the possibility that once in a great while there may be
important violations. Doubtless another most impor-
tant factor in present scepticism as to the ultimate
commercial validity of the second law is the discovery
of the importance in many physical phenomena of
those fluctuation effects which are demanded by sta-
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