
All these publications were based
mainly on certain results in the phys-
ics of metals and semiconductors. They
aimed to explain the facts and their
interrelationship to quantum-mechani-
cal behavior of waves and charged par-
ticles in periodic lattices, but due to
space restrictions these books did not
entirely clarify the field in toto. Haug,
a theoretical physicist, has started, with
this first volume of his Theoretical
Solid-State Physics, a construction on a
sound basis, related to the methods
of theoretical physics and quantum
mechanics.

In the first section the author de-
scribes the fundamentals of solid-state
physics, crystal lattices and the elec-
tric potentials therein. In section 2 the
behavior of electrons in crvstals is
dealt with, starting in the first chap-
ter with the one-electron approxi-
mation, which discloses in most
cases the general properties of a solid-
state structure. Band structure is de-
rived from the behavior of a single
electron in a periodic potential field
that is in a one-dimensional crystal
model as described by Kronig and
Penney, but other methods useful for
the case of more than one dimension-
linear combination of atomic orbitals
(LCAO-method), orthogonalized atom-
ic orbitals (OAO-method) and others
-are discussed. This chapter then con-
tinues with electron statistics, the
equations of electron motion in a
solid-state structure and the concept
of effective mass. Band-band transition
under strong field, radiation and
emission conditions are discussed in
detail. This first chapter is closed with
a short consideration of contact phe-
nomena. In the next chapter of the
second section the one-electron approx-
imation is extended to many elec-
trons. Again the author considers two
different points of view, the Bloch
scheme where the electrons move in
the periodic lattice potential, inde-
pendently of the lattice particles and
the Heitler-London scheme, which
describes the electrons by atomic func-
tions. Chapter 3 deals with the forces
which form the crystal lattice, both in
the quantum-mechanical formulation
and in the classical description by Mie
and Grueneisen. Metal crystals, ionic
crystals, molecular crystals and valence
forces are considered in detail. Chap-

ter 4 describes the magnetic proper-
ties of solid-state structures, para- and
diamagnetism of atoms, free electrons,
solid-state materials, ferromagnetism
and antiferromagnetism. The fifth
chapter then deals with dielectric prop-
erties of solid-state structures, both
from the classical and from the quan-
tum-mechanical point of view and also
contains a paragraph on ferroelec-
tricity.

In the third section the author con-
siders the crystal lattice alone. Its po-
tential energy is assumed as given,
and the lattice points oscillate around
its equilibrium position. A considera-
tion of static and dynamic behavior
of the crystal lattice leads to the prin-
ciples of elasticity on one side and to
the phonon phenomena on the other.
With this basis, lattice oscillations are
treated in extenso, and thermodynamic
relations to heat parameters of the
crystal are derived.

In two appendices the fundamentals
of classical and quantum statistics and
some mathematical relations are given.
Only a list of fundamental books is
given, and some references to deriva-
tions and proofs not given in the book
are added to the appropriate para-
graphs. A list of symbols and numerical
values of constants as well as a subject
index are included.

Haug's book is an excellent treatise
on theoretical solid-state physics. It
assumes that the reader is familiar with
certain methods of theoretical physics
and quantum mechanics. It gives most
of the derivations of the theory con-
sidered and refers to literature only for
further studies. The content of the
book exceeds the amount of matter
treated in solid-state courses, and will
thus be most valuable for the solid-
state physicist as a sound basis of the
subject, provided he has a very good
knowledge of the German language.
In the reviewer's opinion, Haug's book
is the best and most extensive modern
theoretical publication on solid-state
physics, and we would be very glad to
have the second volume, dealing with
electron-lattice interaction, lumines-
cence and superconductivity, not too
far in the future.

A specialist in electricity and electron
physics, Hans J. Hagger is associated with
Albiswerk/Zurich.
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