structure of hemoglobin, inelastic scattering
of x-rays and electrons, and the development
of wiggler-magnet sources of synchrotron
radiation.

Introduction to Advanced
Astrophysics

V. Kourganoff
492 pp. Reidel, Hingham, Mass., 1980
$71.05 cloth, $28.45 paper

This translation, by the author himself,
of lectures given at the University of
Paris between 1961 and 1977 is intend-
ed "'to provide a basic knowledge of the
main parts of modern astrophysics for
all those starting their studies in this
field at the undergraduate level.” The
“main parts of modern astrophysics”
turn out to be radiative transfer, stellar
structure, pulsars, the Newtonian two-
body problem, and cosmology, an odd
assortment of topics. Equally odd, giv-
en the book’s intended audience, is the
author’s approach to his material,
Chapter 1 begins: “Consider a point P
in a radiation field...” and plunges
into a series of definitions. Seventeen
pages and forty-nine equations later,
the author is ready to begin his deriva-
tion of the equation of transfer. Hav-
ing persevered thus far, readers may
expect to learn what the equation of
transfer means and what it can be used
for. If so, they will be disappointed.
The only application mentioned in the
text is to the flow of radiation in stellar
interiors, which illustrates some as-
pects of radiative transfer but not the
most interesting or distinctive ones.
Nor do later chapters make any use of
the general theory.

Although most of the theoretical dis-
cussion is merely unenlightening, the
discussion of relativity theory and cos-
mology is seriously misleading. It fails
to .explain either the limitations of
Newton's theory or the power of Ein-
stein’s, nor does it mention the key
distinction between expansion in a stat-
ic Euclidean space and the expansion of
space itself. The author asserts that
“in the Newtonian approach, it is obvi-
ous that the universe cannot be static if
the only forces acting ... are those of
mutual gravitation.” On the contrary,
Newton's theory provides a self-consis-
tent description of a macroscopically
uniform, unbounded distribution of
mass only if it is static in the large.

There is very little discussion of ob-
servational material, and what there is
is of low quality. For example, on page
66 the author writes, ‘“‘Quantities such
as [the relative abundances of hydro-
gen, helium and other elements] are
given by the quantitative analysis of
spectra of stellar atmospheres....
[For] the Sun X =0.744, Y =0.236.
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Thus we can neglect Z [the metal abun-
dance] which is in most cases of the
order of 0.020.” In fact the abundance
of helium in the Sun and most other
stars is not given by spectroscopic anal-
ysis, and its solar value is not yet well
established to even one decimal place.
Moreover, the value of Z, though small,
can hardly be neglected. It plays a
critical part in the construction of solar
and stellar models.

In a time of rising book prices and
shrinking library budgets, this is one
book that physics and astronomy li-
brarians can in good conscience refrain
from ordering.

Davip LAYZER
Harvard University

Holography and Coherent
Optics

L. M. Soroko
834 pp. Plenum, New York, 1980 (Russian
ed. Nauka, Moscow, 1971). $558.50

Written in the 1960s, originally pub-
lished in Russian in 1971, translated
into English and published in 1980, this
book reflects ideas and views on holog-
raphy of the late 1960s. Although it
contains some unusual treatments, the
text presents no new material. The
connection between holography, infor-
mation theory and statistics is empha-
sized by the author, Lev M. Sorcko,
currently with the Russian Joint Insti-
tute for Nuclear Research.

The author commences with a gener-
al survey of holography that stresses
phenomena and general principles and
uses geometrical analysis in creative
ways. The mathematical analysis be-
gins in Chapter 2, where optical sig-
nals, transforms and linear filters are
discussed in depth. With an emphasis
on analysis, Soroko introduces few
physical interpretations of the results.
The nature of random optical signals,

1

stationarity, average power and power
spectra, for both a known and an yp.
known frequency dominate the ney
chapter. Both of these chapters cop.
tain fairly standard sets of exampleg

The core of the text begins in Chapter
4. The coherence properties of optica]
signals and the means to measure ¢
herence length and degree of spatial
coherence are elaborated in detai],
Again mathematical analysis domi-
nates explanation of phenomena,

The application of sampling theory
and Kirchhoff diffraction theory to res.
olution in optical systems is the core of
Chapter 5. The presentation of the
mutual intensity and illumination ma-
trix is very good. Soroko introduces
holography in terms of Fresnel-Kirch.
hoff diffraction theory. He uses ap-
proximations in the analysis of holo-
grams of point and plane objects that
could be more clearly enumerated; all
analysis is first order, and details about
aberrations are omitted. How dated
the text is becomes apparent in the
discussion of the reconstruction of a
hologram. The reconstruction beam is
always normal to the plane of the
hologram, and side bands are shown
centered around w = 0, even when the
reference beam is incident at angles
greater than zero. The final text chap-
ter deals with coherent optical proces-
sors. The discussion, centering around
various linear filters in sequential pro-
cessors, ends with a review of coherent
side-looking radar.

Following the regular text are re
prints of three articles included to keep
the treatment ‘“‘updated.” These re
prints (dated 1972, 75, 77) deal with
various aspects of optical computing
and image processing. Since each of
these is reprinted from a readily avail
able journal, the only reason for inclu-
sion lies in providing their extensive
lists of references. Because the textis
devoid of references, perhaps it was felt
that inclusion of articles containing

A wave cloud
with a smooth
texture and
regular outlines
in the lee of
the Matterhorn.
The photograph
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Clouds and
Storms: The
Behavior and
Effect of Water in
the Atmosphere.
F. H. Ludham.
Pennsylvania
State U.,
University Park,

Pa. $57.50.




extensive reference lists would be use-
ful. However, most of these references
have little to do with the general theory
of holography and coherent optics.
Unfortunately I find this very expen-
give book most unappealing. Most of
the material is dated; much of it has
been presented in other (much shorter
and more recent) volumes; and there
are very few references to original
_ gources. Had this book been published
in English shortly after it was pub-
lished in Russian, many of the above
comments would be unnecessary. In
fact, I question the publisher’s reason-
ing in presenting such an obviously
carefully done book at this late date.
Mary E. Cox
University of Michigan-Flint

Introduction to Nuclear
- Reactions

G. R. Satchler
327 pp. Halsted (Wiley), New York, 1980.
$59.95

Most of our information about nuclei
- comes from their reactions with elec-

trons, nucleons, mesons and more mas-

sive projectiles. Because of the diversi-
ty of these phenomena and theories
. about them, it has been difficult to find
or write any satisfactorily inclusive
description of this field. Therefore it is.
gratifying to have, at last, an excellent
introductory survey that is useful both
to beginning graduate students for self
study and to trained nuclear physicists
who will appreciate its pointed insights

and reference material. Written as a

brief textbook for English undergrad-

uates, this handsome book is unfortu-
nately priced beyond the reach of its
most likely users.

Its author, Ray Satchler, preeminent
in direct-reaction theory and coauthor
with David Brink of a successful, com-
pact book on angular-momentum the-
ory, is a master of clear presentation of

. theoretical ideas.

The book begins with a brief intro-
duction to nuclear physics, which is
followed by an orderly qualitative de-
scription of typical low-energy reaction
experiments and the phenomena they
disclose. Longer chapters present scat-
tering theory and its applications to
explicit nuclear models. There are
excellent and copious illustrations as
well as comparisions to experiment.
Also provided are appendices on angu-
lar momentum, on the lab to center-of-
mass transformation and on some stan-
dard data.

The discussion of scattering theory
Summarizes the simple wave-mechani-
 cal analyses of low-energy direct reac-

tions, Some of this material has not
Previously been given in textbooks. The

RF power for
plasma research.

We're proud to have supplied a number
of broadband amplifiers for the
Tokamak fusion research project at
Princeton University. A 5-kW AR
amplifier is being used as an rf pulsing
driver in a three-stage cascade which
culminatesin2.5 MW of plasma-heating
power to the Princeton Large Torus
(PLT). Other AR amplifiers, 10 W to

1 kW, perform various rf testing and
calibration duties in the Plasma
Physics Laboratory.

AR amplifiers are unconditionally
stable, immune even to worst-case
load mismatch such as infinite VSWR
or shorted or open output terminals

without damage to themselves or shut-

7410 © ar

down of the system. And their full
bandwidth is instantly available—no
tuning or system adjustments needed
for continuous or automatic sweeping
The chances are very good that
we'll have the combination you seek in
a broadband power amplifier—clean
bandwidth (sub-octave to five decades
with top frequencies up to 1 GHz),
reliable output power, linearity as
needed, pulse capability,
adjustable gain—often | 28
in a package about half | 'TE .
the size of its nearest h‘ /
‘competitor.” \ '
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