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One of the best established facts in thermodynamics is that it is impossible in a system enclosed
in an envelope which permits neither change of volume nor passage of heat, and in which both the
temperature and the pressure are everywhere the same, to produce any inequality of temperature or
of pressure without the expenditure of work. This is the second law of thermodynamics, and it is
undoubtedly true as long as we can deal with bodies only in mass, and have no power of perceiving
or handling the separate molecules of which they are made up. But if we conceive a being whose fac-
ulties are so sharpened that he can follow every molecule in its course, such a being, whose attributes
are still as essentially finite as our own, would be able to do what is at present impossible to us. For we
have seen that the molecules in a vessel full of air at uniform temperature are moving with velocities
by no means uniform, though the mean velocity of any great number of them, arbitrarily selected, is
almost exactly uniform. Now let us suppose that such a vessel is divided into two portions, A and B,
by a division in which there is a small hole, and that a being, who can see the individual molecules,
opens and closes this hole, so as to allow only the swifter molecules to pass from A to B, and only the
slower ones to pass from B to A. He will thus, without expenditure of work, raise the temperature of
B and lower that of A, in contradiction to the second low of thermodynamics.

This is only one of the instances in which conclusions which we have drawn from our experience
of bodies consisting of an immense number of molecules may be found not to be applicable to the
more delicate observations and experiments which we may suppose made by one who can perceive
and handle the individual molecules which we deal with only in large masses.

In dealing with masses of matter, while we do not perceive the individual molecules, we are com-
pelled to adopt what | have described as the statistical method of calculation, and to abandon the strict
dynamical method, in which we follow every motion by the calculigl7]0 0 00O
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Figure 1. (a) Simulation of a quadratic trend plus an FD{0.4, 1) process (N = 512) (jagged line) and the true trend (solid line);
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