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tions of general relativity, but obvious-
ly his own research experience and
thinking are centered primarily on spe-
cial-relativistic theories and models.
Models of quantum space-time are
discussed, and very lucidly; but here
also one feels that the author's heart is
not quite in this type of approach.

Blokhintsev himself appears to have
thought primarily in terms of models
in which the isotropy of space-time,
that is to say the complete Lorentz in-
variance, is modified at the microscale
by the introduction of a local preferred
time-like vector, which might be either
internal to a given process or externally
contributed by the large-scale structure
of the universe. We know that the ac-
tual universe in which we live involves
everywhere such a preferred time di-
rection—that is to say the prevailing
state of motion of the galaxies in our
cosmic vicinity. It is not entirely clear
how the motion of these very large (but
very distant) masses affects processes
at the level of elementary-particle
reactions, but one ought not to exclude
such possibilities merely on the
grounds that right now they appear un-
intuitive.

The present English version of the
book is marred by poor mechanics.
There are many evidences of careless
translation and poor editing, including
sentences with incomprehensible gram-
matical structures. There is no index,
an omission that is particularly disap-
pointing in a book that surveys other
people's work. There is, however, a
list of references, amounting to almost
150 items. This list might provide ac-
cess to articles written by Soviet au-
thors that might otherwise have es-
caped the attention of a Western read-
er.

PETER G. BERGMANN
Syracuse University
Syracuse, New York

Crystallographic Groups
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Group theory has always had a special
esthetic appeal to the theoretical phys-
icist. This appeal arises from the fact
that its subject matter is exact, perfect
and flawless. It makes no concessions
and does not allow any approximation,
either subtle or gross, to creep into its
"crystal"-pure material.

The study of the basic symmetries of
nature is one of the main pillars of the-
oretical physics; in particular, solid-
state physics involves a "great variety
of very rich symmetries" that have
challenged the imagination of many a
writer for several centuries. In the
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Coma is never free in a spectrometer. Vou always pay
for it in lost energy, lost information, and distorted line-
shapes. Some spectrometers have been claimed to be
coma-free, but in actual fact, they are not. Coma can,
however, be corrected (not eliminated, but reduced),
and our CT 103 corrects it better than any other %- or
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The result? A marked improvement in image quality
that provides better resolution of spectral detail (such
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high resolution.
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present day, group theory, as applied
to the solid state, is no longer a devel-
oping subject. It is rather a well de-
fined and well understood tool that has
become a useful "part of the physicist's
luggage."

The foundations of applied group
theory, the so-called abstract mathe-
matical theory of groups and their rep-
resentations, can be presented in a
closed form consisting of an almost
endless succession of definitions, prop-
ositions, lemmas and theorems. This,
in one of its most detailed versions I
have seen recently anywhere, takes T.
Janssen (The Catholic University,
Nijmegen, The Netherlands) through
69 very dense pages of Crystallographic
Groups; these pages are full of compli-
cated notations and rigorous proofs.

The definition and study of those
groups of interest to the solid-state
physicist, the crystallographic point
groups, the space groups and spin- and
time-reversal symmetry require 107
pages more, this time slightly less alge-
braic but much more geometrical.
Physical applications to electron
bands, lattice vibrations, electron dy-
namics and magnetic groups take only
56 pages.

The book is rather short and very
dense. The notation is very mathe-
matical and the style "stiff" and rigor-
ous. No appeal is made to intuitive
ideas; everything is either defined, de-
rived or proved. But it also is a com-
plete book in its field: no loose ends
are left hanging, no theorem is left un-
proven.

The small type and crowded printing
contribute in no small way to the im-
pression of heaviness given by this
book. It is not easy reading, but for
those interested in the subject matter,
it is nice to know that the information
is all there; it is possible to have all
you ever wanted to know about crystal-
lographic groups on your bookshelves
with this single volume.

L. M. FALICOV
University of California

Berkeley
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The study of the Earth's gravitational
field has always been an area of inves-
tigation of interest to geodesists and
geophysicists. In the past fifteen years
such interests have intensified because
of needs in such areas as the precise
determination of positions on the sur-
face of the Earth, the accurate compu-
tation of missile and satellite trajec-
tories and the potential for gaining in-
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