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This book presents a comprehensive
review of a new field that has captured
the attention of many outstanding
astronomers and physicists. The birth
of relativistic astrophysics may be
placed in the year 1963, which marked'
the discovery of the first source of cos-
mic extra-solar x radiation, and the
identification of 3C 273 as the first
quasistellar radio source. The year
1963 culminated in the First Texas
Symposium on Relativistic Astro-
physics, an international gathering that
drew together on an unprecedented
scale the experts in general relativity
theory and the observational astrono-
mers. Indeed, the beauty of relativistic
astrophysics is that it represents a fusion
of these traditionally independent (and,
with the passage of time, progressively
more esoteric) areas into a single entity.
The new discipline is replete with prob-
lems of the most basic variety, which
have excited the imagination both of
physicists and laymen.

In the simplest terms, relativistic
astrophysics comprises the study of
superdense or supermassive systems
and systems of cosmic dimensions.
In either extreme, the curvature of
space-time plays an important role in
determining the dynamic behavior of
the system. Astronomical observations
over a wide range of the electromagnetic
spectrum provide both the problems
and the solutions.

Ya. B. Zel'dovich and Igor D. Novikov
are internationally eminent authorities
on all aspects of relativistic astro-
physics. Zel'dovich has had a remark-
able career, which has spanned elemen-
tary-particle theory, nuclear physics,
the theory of explosions, hydrodynam-
'cs, cosmology and astrophysics. It is
widely believed by American physicists
that, in collaboration with A. D. Sak-
harov, he played a major role in devel-

oping Soviet nuclear weapons. Sadly,
as a consequence, Zel'dovich is un-
likely ever to be able to attend a sci-
entific meeting outside Eastern Europe
or the USSR. About a decade ago,
Zel'dovich became enthralled by astro-
physics. At first his research methods
were, in his own words, "like those of an
elephant in an elegant china shop,"
but within a relatively short time the
elephant-physicist emerged with a
remarkable ability to penetrate to the
core of many of the outstanding prob-
lems of astrophysics and isolate the
underlying physical phenomena. Zel'-
dovich anticipated that general rela-
tivity would come to play a major role
in astrophysical research, and he chose
as his principal collaborator a brilliant
young relativist, Igor D. Novikov.
Today, Zel'dovich and Novikov, to-
gether with their students, constitute
one of the world's most outstanding
groups in theoretical astrophysics.
Their research is noted for its deep
physical insight, and it has made a
major contribution to the present status
of knowledge in relativistic and high-
energy astrophysics.

Stars and Relativity is noteworthy
for the manner in which it combines
the abstractions of general relativity
with the inevitability of stellar collapse.
Here at last is a book on relativity that
eschews mathematical rigor and ele-
gance and achieves more prosaic but
relevant goals. Relevance indeed is
their clarion call, and what could be
more relevant than black holes or neu-
tron stars? If you doubt it, ask your
neighbor! Before embarking on these
exotic applications, Zel'dovich and
Novikov devote the first half of the book
to detailed expositions of the general
theory of relativity and the thermo-
dynamics of matter in an astrophysical
environment. In particular, the section
on general relativity is compulsory
reading for any physicist who wishes
to understand the physics of black holes.
From an elementary level, Zel'dovich
and Novikov guide the reader to sophis-
ticated concepts, such as that of the
event horizon (the Russian word for
which translates as "gravitational self-
locking"), with continual heavy em-
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Nebula NGC 147 in Cassiopeia showing
resolution into stars. This picture was
taken in red light with the 200-inch tele-
scope.

phasis on the underlying physics. They
often achieve this goal by making sim-
ple order-of-magnitude estimates, but
still manage to retain sufficient detail
to staisfy even the pundits of the field.

A nonspecialist may find the discus-
sion of processes in superdense matter
overly compact. One notable omission
in their extensive section on the equa-
tion of state is the important work of
Hagedorn and others on the concept of
a "soft" equation of state at super-
nuclear densities and the related im-
plication of a limiting temperature for
matter near 1012 K. Barely a para-
graph in Stars and Relativity is devoted
to this concept, which has in the past
two years assumed increasing sig-
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nificance in the study both of neutron
stars and of the early universe. Let us
hope that the second volume (devoted
to cosmology) makes amends for this
omission. As Zel'dovich and Novikov
emphasize in their introduction, they
were well aware of the rapid rate of
evolution of theoretical astrophysics,
and it is perhaps remarkable that so
much of this book (sent to press early
in 1970) remains topical. Inevitably,
slowly but sadly, this book will become
outdated, but it promises to remain
vigorous and stimulating, if not for
perpetuity, then for at least the doubling
time in the growth rate of this active
field. This we estimate to be some-
what less than eight years, the doubling
time for the number of pages published
per year in all American Institute of
Physics journals.

The second half of Stars and Rela-
tivity is devoted to astrophysical appli-
cations of the earlier results to rela-
tivistic stages of evolution of a variety of
cosmic objects, ranging from white
dwarfs, neutron stars and black holes
to quasars and star clusters. An ex-
haustive treatment is given of the
equilibrium and stability of evolved
stars. Attempts are made to incor-
porate rotation into the discussions of
equilibrium situations, in particular
for black holes and for supermassive
stars, although curiously there is no
mention of the effect of rotation on the
stability of neutron stars or white
dwarfs.

The scientific editors, Kip S. Thome
(California Institute of Technology)
and W. David Arnett (University of
Texas, Austin), are to be commended
on an admirable outcome of their joint
endeavors with Zel'dovich and Novikov.
At the authors' request, Thorne has
added sections dealing with his own
specialties. The net result, when vol-
ume II on cosmology is published, will
be an outstanding and complete review
of the entire field of relativistic astro-
physics. It is unique in this respect
and is essential reading for anyone
seeking to enter the field.

Perhaps one of the greatest assets of
this book is the range of unsolved prob-
lems and speculative suggestions that
are hurled at the unsuspecting reader.
Any physicist unexcited by current
trends in physics or bored with his
present research is urged to peruse this
work: If he does not emerge from his
encounter with Zel'dovich and Novikov
in a state of extreme euphoria, he should
apply for his Social Security benefits.

Joseph Silk is an astrophysicist specializing
in the areas of cosmology and high-energy
astrophysics. He is presently assistant
professor in the department of astronomy,
University of California, Berkeley.


