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Reviewed by Kip S. Thorne
The sweep of Zel'dovich’s career was
breathtaking. From the early 1960s
until his death in 1987, my colleagues
and I knew him as arguably the
world’s most influential astrophysicist
and cosmologist—and also as a crea-
tive genius in general relativity and
in quantum field theory in curved
spacetime. Others revered his contri-
butions to chemical physics, fluid me-
chanics, the theory of detonations, ele-
mentary particle physics, nuclear
physics and the design of nuclear
weapons. When I introduced him to
Stephen Hawking in 1973, Hawking
said, “Now I know that you are a real
person and not a group of scientists
like Bourbaki.” Zel'dovich’s friend
and competitor Andrei Sakharov
characterized his breadth of genius as
“probably unique.” (He shared with
Sakharov the invention, in the USSR,
of the “Teller—Ulam” idea that under-
lies the hydrogen bomb, as well as the
distinction of being the most medal-
bedecked scientist in Soviet history.)
This second volume of Zel’dovich’s
Selected Works gives some sense of
his achievements, breadth and power.
In 1939 and 1940—right after the
discovery of nuclear fission—we find
him, with Yuli B. Khariton, develop-
ing the theory of nuclear chain reac-
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tions and laying theoretical founda-
tions for nuclear reactors (papers 1,2
and 3). In 1952 and 1953 we see him,
in the midst of secret hydrogen-bomb
design work, still finding time to pro-
pose the laws of conservation of bar-
yon number and lepton number, al-
though he did not use those names
(papers 9 and 10). In 1971 we find
him arguing that a spinning black
hole must spontaneously emit radia-
tion (paper 34), thereby triggering
Hawking’s subsequent discovery that
all black holes must radiate. In the
early 1970s we see him, via a clever
analysis of nonlinear effects during
galaxy formation, correctly predicting
that there must be “pancakes,” cellu-
lar structures and voids in the uni-
verse’s large-scale distribution of gal-
axies (papers 55 and 56).

Zel’dovich himself chose in 1983
which of his original research papers
should appear in his Selected Works,
and he appended to each paper a
several-paragraph commentary spell-
ing out his own retrospective view of
its significance. By writing his com-
mentaries in the passive voice or in
the third person (referring to himself
simply as “Ya. B.”) he saves the
reader from wincing at words of self-
praise and frank admissions of error.
It is these commentaries, as much as
the original papers themselves, that
make Zel'dovich’s Selected Works
valuable for research scientists and
historians alike—and also for gradu-
ate students.

The most tragic event in
Zel'dovich’s career may have been his
explosive break with most of the
younger members of his astrophysics
research group in 1978. (In my view,
never before or since has there been
any single astrophysics group with so
much power as the one thereby de-
stroyed.) Perhaps because of the bit-
ter aftertaste of that explosion,
Zel'dovich omitted from the Russian-
language edition of his Selected Works
major papers that he had coauthored
with Igor D. Novikov. Happily, the
editors of this English-language edi-
tion chose—after Zel'dovich’s death—

to insert the key Zel’dovich—Novikov
papers; for example, the 1966 paper
(30b) in which the two proposed the
ultimately successful method of
searching for black holes (using x rays
from the massive dark companion of
a normal star) and the 1965 paper
(29b) in which, they and Andrei G.
Doroshkevich triggered the specula-
tion that “a black hole has no hair”
(later proved true). It is sad that
these added papers carry no commen-
tary. Perhaps Zel’dovich would have
preferred it that way.

In an autobiographical afterword at
the end of this volume, Zel'dovich as-
sesses somewhat harshly his own origi-
nal contributions to astrophysics: “In
significant measure my work . . . in as-
trophysics turned out to be promotional,
popularizing and pedagogical. All of
this is necessary and useful; however,
it is to be judged on a different scale
than obtaining original results.” Elabo-
rating on this theme in 1985 in his
Moscow flat over a bottle of cognac,
Zel'dovich produced for me a list of
great astrophysical discoveries that he
missed by being “too-narrow minded”
(for example, that all black holes should
radiate), a list more impressive than
his remarkable actual discoveries. As
sad as this self-assessment may have
been, it can be seen as an essential
corollary of one of the keys to
Zel'dovich’s achievements: His life was
an intense, competitive battle for new
ideas—a battle not so much against his
colleagues (he took great joy in their
discoveries as well as his own) but
rather against his own ideal of what he
himself ought to be achieving.
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