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STATISTICAL MECHANICS AND THE SECOND
LAW OF THERMODYNAMICS*

BY P. W. BRIDGMAN

One thing that has much impressed me in recent conversa-
tions with physicists, particularly those of the younger genera-
tion, is the frequency of the conviction that it may be possible
some day to construct a machine which shall violate the second
law of thermodynamics on a scale large enough to be com-
mercially profitable. This constitutes a striking reversal of the
attitude of the founders of thermodynamics, Kelvin and
Clausius, who postulated the impossibility of perpetual motion
of the second kind as a generalization from the uniformly un-
successful attempts of the entire human race to realize it.
Paradoxically, one very important factor in bringing about this
change in attitude is the feeling of better understanding of the
second law which the present generation enjoys, and which is
largely due to the universal acceptance of the explanation of the
second law in statistical terms, for which Gibbs was in so large
a degree 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 important 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 fluctu-
ation effects which are demanded by statistical mechanics. It is
very hard indeed for one who has witnessed the Brownian mo-
tion for the first time to resist the conviction that an ingeni-
ous enough engineer might get something useful out of it, and
I have no doubt that many in this audience have tried their
own hand at designing such a device, and I also have no doubt
that their success has been discouragingly nil.

There are other aspects also of the statistical point of view
which have become prominent in the last few years, as for ex-
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