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In a field as active and diversined as sohid-state phvaics,
there is a tendency for the literature to develop large gaps
which make 1t mnereasmgly difficult jor a student to enter
the fizgld. On the one hand, we have the current research
papers, each one highly spectalized and intelligible only
to the expers. On the other hand, if one attempts to write
a textbook to cover the entire field in a volume of reason-
able size, the result is that the treatment of ¢ach topic
13 50 sketchy that the book amounts to hittie more than
a glossary of terms and puide to the hterature {the latter
going out of date with a hali-life of three or iour vears).

In the face of this difficulty, a different approach is
neaded, Certain areas of solid-state physics bave attained
A degree of maturity and permanence where 1t becomes
worthwhile to produce a treatise covering one opic,
starting at the textbook level where one presupposes only
a knowiedge of elementary quantum mechamies, but carry-
ing the treatment much further, to the point where the
reader 15 prepared to tackle current research papers. With
this In hind, Proiessor Smith has produced this excellent
work, which aims to treat the fundamental theory of
wave motion in solids, both that of the lattice and of
the electrons.

The first two chapters give general background materii
concerping wave motion in a hamogenecus medium, and
the {ree-electron theory of merals. The next two take up
the one-dimensional treatment of lattice vibrations and
motion of clectrons in a periodic potential, carryving the
jormer up fo the case of any number of particles per umt
cell, and to guantizatien of both standing and runmng
waves, Following a chapter on crystal lattices, the analo-
gous treatment s given for lattice vibrations in three
dimensions, which includes a brief account of the beaurtitul
neutron scattering cxperiments of B. N, Brockhouse and
callaborators, which have vielded detaiied w{%) curves
ior several crystais.

The remaining scven chaplers concern particular appii-
cations of tlus basic matermal, taking vwp vibrational spe-



cific heats, Bloch functions, band structure of metals and
semiconductors, transport phenomena, effective mass the-
orv, Wannier functions, magnetic phenomena due to free
electrons and hoies, and interaction of electrons and
prelens. .

- Of the applications given, only the [ast mentioned 13
not carried quite -far enough to make real contact with
curreat literature, and a more advanced treatment such
as Elecérons and Phonons, by J. M. Ziman (Oxford Uni-
versity Press, 1960), is needed to bridge the gap that
remains,

From a pedagogical standpoint, the book is paced ex-
actly right, physical discussions alternating wiih mathe-
matical derivations. As a teacher of solid-state physies, |
cint say only that I am sorry this book was oot in my
hands several years earlier. We spend a great deal of
time an the topics covered here, aud there has act been
any really satisfactory reference, T will certainly use it
to good advantage in the future,

The only unfortunate feature of the book is its price
In view of the somewhat specialized area covered, it is
impractical to ask students to buy personal copics
addition to other works which wouid be needed for a
survey of all the field. Althourh the nature of the book
is such that it belongs in the student’s personal hibrary,
P am afraid that the prohibitive price wiil place it out of
reach of the students who could profit most {rom it As
a result, it will be found ouly in reference libranes, where
it cannot serve its real purpose, After fixed costs of pub-
fication have been recovered by sale of the present edition,
the publisier would be well advised to consider issming o
less expensive edition, possibly paper-bound, to seil for
not more than half the present price. Unless this is done,
the book will never reach the wide audience it deserves,
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