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The macroscopic properties of a ma- 
terial system reflect only gross aver- 
ages over the detailed dynamics of its 
many constituent molecules. Gibbs and 
Boltzmann discovered that these aver- 
ages could be related directly to the 
properties of the molecules and to the 
intermolecular forces, bypassing the in- 
termediate many (- 103)-body prob- 
lem. The prescriptions and results of 
this theory constitute the subject of 
statistical mechanics, and must be 
learned by every serious student of 
the physical sciences. There now exist 
some 10 or 15 textbooks on the subject, 
and of these Statistical Mechanics and 
Dynamics, intended for a full-year 
graduate-level course, is the most re- 
cent. 

This book treats all the conventional 
topics of the equilibrium theory, and 
a good deal more of the nonequilibrium 
theory than is usual. The latter is still, 
of necessity, treated more selectively 
and less completely than the former. 
There is, for example, a very lively 
discussion of electronic conductivity 
based on the Boltzmann equation (in 
the relaxation time approximation), 
but the corresponding theory of trans- 
port phenomena in dilute gases is not 
given. 

The authors have, where possible, 
avoided abstraction and have kept the 
discussion concrete and pictorial. The 
introductory remarks on the relation 
of Fermi-Dirac, Bose-Einstein, Boltz- 
mann and intermediate statistics to dif- 
ferent classes of adsorption phenomena 
are highly illuminating, as are the four 
very fine chapters on crystals, electric 
and magnetic properties, the electron 
theory of solids, and cooperative phe- 
nomena. In some isolated instances, 
however, the treatment is marred by 
a too-doctrinaire adherence to the lan- 
guage and notation of the "absolute 
reaction rate" theory. 

If the book has any other flaw, it is 
that the properties of liquids are dis- 
cussed largely from the point of view 
of the "method of significant struc- 
tures," which is based on a useful 
physical picture but amounts, in the 

Statistical Mechanics and Dynamics. 
Henry Eyring, Douglas Henderson, 
Betsy Jones Stover, and Edward M. 
Eyring. Wiley, New York, 1964. xiv 
+ 508 pp. Illus. $14.95. 

The macroscopic properties of a ma- 
terial system reflect only gross aver- 
ages over the detailed dynamics of its 
many constituent molecules. Gibbs and 
Boltzmann discovered that these aver- 
ages could be related directly to the 
properties of the molecules and to the 
intermolecular forces, bypassing the in- 
termediate many (- 103)-body prob- 
lem. The prescriptions and results of 
this theory constitute the subject of 
statistical mechanics, and must be 
learned by every serious student of 
the physical sciences. There now exist 
some 10 or 15 textbooks on the subject, 
and of these Statistical Mechanics and 
Dynamics, intended for a full-year 
graduate-level course, is the most re- 
cent. 

This book treats all the conventional 
topics of the equilibrium theory, and 
a good deal more of the nonequilibrium 
theory than is usual. The latter is still, 
of necessity, treated more selectively 
and less completely than the former. 
There is, for example, a very lively 
discussion of electronic conductivity 
based on the Boltzmann equation (in 
the relaxation time approximation), 
but the corresponding theory of trans- 
port phenomena in dilute gases is not 
given. 

The authors have, where possible, 
avoided abstraction and have kept the 
discussion concrete and pictorial. The 
introductory remarks on the relation 
of Fermi-Dirac, Bose-Einstein, Boltz- 
mann and intermediate statistics to dif- 
ferent classes of adsorption phenomena 
are highly illuminating, as are the four 
very fine chapters on crystals, electric 
and magnetic properties, the electron 
theory of solids, and cooperative phe- 
nomena. In some isolated instances, 
however, the treatment is marred by 
a too-doctrinaire adherence to the lan- 
guage and notation of the "absolute 
reaction rate" theory. 

If the book has any other flaw, it is 
that the properties of liquids are dis- 
cussed largely from the point of view 
of the "method of significant struc- 
tures," which is based on a useful 
physical picture but amounts, in the 
end, to being merely a flexible interpo- 
lation formula. No doubt such truly 

50 

end, to being merely a flexible interpo- 
lation formula. No doubt such truly 

50 

fundamental theories as the 
ticle model, based on the pr 
a hard-sphere system, are 
to have been included, but 
the case with the lattice gas 
existence of which is barely 
in this book, and which at 
the only theory capable oJ 
describing a fluid in the nei 
of its critical point. 

Nevertheless, such faults a 
may have are largely outM 
the vigor and enthusiasm of 
by its extraordinary breadt] 
riety, and by the many stril 
cal insights its authors have 
It should prove to be a usef 
to the literature of stati 
chanics. 
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In the preface, F. C. 
comments on "the need for 
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reviews comprehensively al 
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ighborhood to be considerable difficulty in pre- 

cisely defining solid-state chemistry. 
s this book In the view of Tompkins, solid-state 
veighed by chemistry is the "structure, chemical 
its writing, properties, reactivity of solids, etc." 
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and metallurgists, and in few other 
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