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We shall now study a couple of simple problems, with the explicit purpose of
demonstrating how the method of the g-potential works. This is not intended to
be a demonsiration of the power of this method, for we shaii consider here oniy
those problems which can be solved equally well by the methods of the preceding
chapters. The real power of the new method will become apparent only when
we study problems involving quantum-statistical effects and effects arising from
interparticle interactions; many such problems will appear in the remainder of
the text.

The first problem we propose to consider here is that of the classical ideal gas.
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The next problem to be considered here is that of a system of independent,
localized particles — a model Wthh in some respects, approximates a solid. Math-
ar to that of a svstem of harmonic oscillators, In
either case, the microscopic entities constituting the system are mutually distin-
guishable. The partition function Qn(V, T') of such a system can be written as
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As a corollary, we examine here the problem of the solid-vapor equilibrium.
Consider a single-component system, having two phases-solid and vapor-in equi-
equilibrium, contained in a closed vessel of volume V at temperature 7. Since the
phases are free to exchange particles, a state of mutual equilibrium would imply
that their chemical potentials are equal; this, in turn, means that they have a
common fugacity as well. Now, the fugacity zg of the gaseous phase is given by,
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An atom in a solid is energetically more stabilized than an atom
which is free-that is why a certain threshold energy is required to
transform a solid into separate atoms. Let € denote the value of this
energy per atom, which in a way implies that the zeros of the energy
spectra €, and g,
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