tion Einstein's revealing remarks in
the published papers that the deriva-
tion is “amazingly simple” and that the
argument “commends itself by its sim-
plicity and generality.”

In telling of Einstein’s journey from
the special theory to his masterpiece,
the general theory of relativity, Pais
speaks of some of the errors that led
Einstein astray. He does not, however,
mention the difficulties caused by a
confusion of active and passive trans-
formations or Einstein's long-held erro-

neous belief that if one went from
Minkowski coordinates to more general
coordinates, one would no longer be
dealing with the special theory of
relativity. However, Pais makes ample
amends by quoting the following from a
letter that Einstein wrote to Hendrik
Lorentz in January 1916 about the
general theory: “The series of my
papers about gravitation is a chain of
false steps which nevertheless by and
by led to the goal. Thus the basic
equations are finally all right but the
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derivations are atrocious....” One
could hardly want a clearer indication
of the extraordinary power of Ein.
stein’s intuition. As Pais says:

The portrait of Einstein the scien-
tist in 1913 is altogether remarka-
ble. He has no compelling results
to show for his efforts. He sees the
limitations of what he has done so
far. He is supremely confident of
his vision. And he stands all alone,
It seems to me that Einstein's
intellectual strength, courage and
tenacity to continue under such
circumstances and then to be su-
premely vindicated a few years
later do much to explain how
during his later years he would
fearlessly occupy once again a si-
milar position, in his solitary quest
for an interpretation of quantum
mechanics which was totally at
variance with commonly held
views.

In telling about the long quantum
debate between Bohr and Einstein,
Pais sides completely with Bohr. Ney-
ertheless, in telling of Einstein's tena-
cious search for a unified field theory,
Pais stresses that behind the search
was Einstein's hope that an overdeter-
mined set of field equations would limit
the singularity-free solutions to dis-
crete sets, thereby leading in an un-
forced way to the presence of quantum
effects.

In an appendix Pais tells the intrigu-
ing inside story of how Einstein came to
be awarded the Nobel Prize. In an-
other he presents Einstein's recom-
mendations to the Prize committee
The final entry in a summarizing
chronology makes a charming unex-
pected ending for this warmly recom-
mended book.

. e

Banesh Hoffmann, professor emeritus al
Queens College, collaborated with Einstein
and wrote with Helen Dukas Albert Ein-
stein, Creator and Rebel and Albert Ein-
stein, the Human Side.

Atomic Many-Body Theory
I. Lindgren, J. Morrison
469 pp. Springer, New York, 1982, $55.00

The stationary properties of atoms can,
in principle, be computed by diagona-
lizing an effective Hamiltonian in a
space spanned by a large number of
(configuration) basis vectors. For most
systems this procedure is not feasible,
and it has become customary to resort
to many-body theory, which is based on
perturbative expansions of Green's
functions and on coupled-cluster ex-
pansions. These expansions can be
represented with diagrams that in-
crease understanding and simplify
computation. A special feature of
atomic physics is the “goodness” of &



wide variety of angular-momentum
quantum numbers and the relations
among them. These relationships can
be expressed in terms of n-~J symbols
and the Wigner-Eckart theorem. In
1962 A. P. Jucys and coworkers intro-
duced a graphical representation of
these relations that also increases un-
derstanding and simplifies calcula-
tions. These two graphical theories can
be combined into a unified atomic
theory.

In Atomic Many-Body Theory Ingvar
Lindgren and John Morrison of the
Chalmers University of Technology,
Goteborg, Sweden, give a superb pre-
sentation of this unified atomic theory.
Lindgren is an established investigator
in many-body theory; Morrison has
performed significant calculations on
atomic properties. Their book is orga-
nized as an advanced text in atomic
theory: They develop their material
from the beginning, inserting problems
along the way.

The book treats statics and not dy-
namics: radiative processes, Auger ef-
fects and electron scattering. The only
group theory it employs is SU(2); it
omits the symmetric group, the unitary
group, and the group chains describing
the approximate symmetries of the
atom (covered fully, for example, by
Brian R. Judd, in Operator Techniques
tn Atomic Spectroscopy). Two recent
competitors that come to mind, which
collectively cover the same ground, are
P. Jérgensen and Jack Simons, Second
Quantization-Based Methods in Quan-
tum Chemistry and Lawrence C. Bie-
denharn and James D. Louck, Angular
Momentum in Quantum Physics Theory
and Application and Racah-Wigner
Algebra in Quantum Theory.

Lindgren and Morrison have written
a splendid text, suitable for advanced
students and relevant to atomic, molec-
ular, solid-state and nuclear physics.

F. A. MATSEN
Unuiversity of Texas
Austin

Quantum Fields in Curved
Space
N. Birrell, P. Davies

340 pp. Cambridge U.P., New York, 1982
$49.50

The past decade has seen a great deal of
interest devoted to the study of quan-
tum effects associated with gravitation.
Some of this interest, particularly of
particle physicists, has followed from
the desire to formulate a gquantum
theory of gravitation and (perhaps)
thereby to unify gravity with the other
fundamental forces of nature. Signifi-
cant further interest, particularly
among relativists, has stemmed from
Stephen Hawking's calculation of par-
ticle creation by black holes, which
suggested a deep connection between

gravitation, quantum theory and sta-
tistical physics.

All attempts thus far to formulate a
quantum theory of gravity have en-
countered serious difficulties. During
the past decade, however, there has
been considerable progress in the study
of quantum fields in curved space-
time. This study consists of using a
semiclassical approximation, in which

one treats gravity in the framework of

classical general relativity as a curved
space-time and studies the gquantum

field theory of matter fields present in
this space-time. In this way, while still
treating gravity classically, one can
study effects that a strong gravita-
tional field produces on matter fields.
Such effects include spontaneous parti-
cle creation and vacuum polarization.

There are at least two important
goals motivating the study of quan-
tum field theory in curved space-time.
First, some issues that arise—and
pose great difficulties—in the formu-
lation of a quantum theory of gravity
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