
time for the Einstein Observatory to
one month, instead of the six months
originally allotted, "Giacconi protested
loudly." In one particular instance
NASA, worried about the schedule,
overruled the scientists and engineers
by directing a contractor to stop polish-
ing the mirror one day early. "This
decision eventually caused a substan-
tial loss of efficiency at high energies,
where it was needed most because the
mirrors naturally become less efficient
at high energies." Perhaps worst of all,
NASA disregarded Giacconi's argu-
ment that the satellite could be con-
trolled with magnetic torquing instead
of with booster jets that would be
dependent on a finite supply of gas.
NASA had its way, even though the
extra cost would have been less than
half a percent of the total cost of the
mission, and providing computer man-
agement of the postlaunch to save gas
was more expensive than a magnetic-
torquing system would have been. The
organization saved only in a bookkeep-
ing sense, as it "did not object because
the money came not from the hardware
budget but from postlaunch operations
funds," and so wound up diminishing
money for data analysis. "This does
not take into account the incalculable
loss of scientific data due to the prema-
ture demise of the observatory," Giac-
coni and Tucker conclude.

The final part of the book is devoted
to various aspects of science that were
aided by or developed as a result of data
gained with the Einstein Observatory
and other x-ray satellites; these include
studies of neutron stars, black holes,
active galaxies, quasars and cosmology.

The X-Ray Universe is illustrated
with occasional black-and-white photo-
graphs of scientists, rockets and data,
and with five color photographs. The
book contains a useful list of additional
readings and a good index. It is a
pleasure to see such a sturdy book with
a sewn binding.

Every student of astronomy, on
whatever level, should surely read this
book. And all scientists would find it a
fascinating survey of a new field, with
important lessons to teach about the
nature of science in general and big
science as it is today. I hope that
Giacconi can bring to the Hubble Space
Telescope the same success that he
brought to the Einstein Observatory,
and that his jousting with bureaucracy
works.

Computational Physics
Steven E. Koonin
403 pp. Benjamin/Cummings, Menlo Park,
Calif., 1985. $32.50

Computer software usually suffers
from one of two defects: It is either
too simple to do anything exciting or

too complex to do anything under-
standable. To solve the problem of
complexity, software authors have
tried to develop user-friendly presen-
tations of the material or supplied
manuals to explain what may not be
user friendly. Both of these ap-
proaches often fail. The user-friendly
presentation is seen as a block to
actually running the software—it is a
textual presentation in a computer
environment. The manual is seen as
subservient to the software and is
ignored or lost—it is a textual presen-
tation competing with a computer
environment. In Computational Phys-
ics, a textbook with accompanying
disk for IBM PCs and compatibles,
Steven E. Koonin has solved these
problems by turning the computer
manual into a textbook that explains,
chapter by chapter, both the physics
and the algorithms behind some of
the most impressive physics software
I have ever seen. Unlike software
manuals, Koonin's textbook concen-
trates on the theoretical aspects of
each particular problem and includes
the programs as part of the exercises
and projects at the end of each
chapter. This approach makes the
text and software synergistic rather
than competitive.

Computational Physics covers a var-
iety of numerical techniques in areas
such as differential equations, matrix
operations, boundary-value problems
and Monte Carlo methods. These
numerical techniques are applied to
an even wider variety of computa-

tional physics problems. Examples
include using the fourth-order Runge-
Kutta algorithm to determine the
structure of white dwarf stars, apply-
ing Gauss-Seidel iteration to La-
place's equation in two dimensions,
using the Numerov algorithm to find
bound solutions to the Schrodinger '
equation and solving the hydrogen '
molecule with the path-integral Monte (
Carlo method. The book is also filled i
with helpful computer techniques,
among them a method for generating
normally distributed random values
from uniformly distributed random
values.

Unfortunately, because of the
breadth of coverage, neither the nu-
merical techniques nor the physics
problems are presented with suffi-
cient explanation or motivation for
this book to stand alone as a text. It
could be used in a computational-
physics course following advanced
undergraduate courses in quantum
mechanics. It could also be used as
supplementary material in other phys-
ics courses to demonstrate the appli-
cation of computational techniques to
their topics. The computer programs
that accompany the text, used in
conjunction with the text, would make
excellent classroom demonstrations
or computer laboratory "experi-
ments" in a wide variety of courses.

Sixteen computer programs on the
disk, written in BASIC, demonstrate the
application of numerical techniques
to physics problems. The appendix
includes a listing of each program.

Gaussian wave packet with an energy of 0.422 units tunneling through a barrier with an
energy of 0.500 units. The three graphs show the packet before, during and after making
contact with the barrier. They were obtained with one of the programs included with
Computational Physics, reviewed here.
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Unification and
Supersymmetry:

Frontiers of Quark-Lepton Physics

R. N. Mohapatra
This book deals with the latest ttieoreticol advonces in elemen-
tory particle physics via the concepts ol unified gouge theories,
supersymmelry, and supergravity.

Contents: Important Concepts in Particle Physics. Spontane-
ous Symmetry Breaking, Nambu-Goldslone Bosons, and the
Higgs Mechanism. The SUI2II x III 11 Model. CP-Violation:

Weak and Strong. Grand Unification and the SUI5I Model.
Left-Right Symmetric Models ol Weak Interaction SOI 101
Grand Unification. Technicolor and Composileness. Global
Supersymmelry. Field Theories with Global Supersymmelry Bro-
ken Supersymmelry and Applications to Particle Physics Phe-
nomenology ol Supersymmelnc Models. Supersymmelric
Grand Unificaton. local Supersymmelry Application of Super-
gravity IN= 11 to Particle Physics Beyond N = I Supergravily.
1986/approx. 320 pp./48 illus./
7 tables/hardcover $34.00
ISBN 0-387-96285-9
Conlemporory Physics

Quantum Mechanics:
Foundations & Applications

Second reused and enlarged edition

A. Bohm
from reviews of the first edition —

te/s quantum mechonics stand on ils own mottiematicot
fee), propped up in critical places by experimental
foe's American Scientist

o modern hondbook of quonlum mechanics succeeds
m blaming a vety e'eor ond dist inct phys ico l
picture " Reports on Mathematical Physics

The new second edition oHers two completely rewritten chap-
ters, with more on malhemahcol preliminaries and the use of
Gamow vectors for describing decaying stales, as well os eight
substantially revised chapters

1986/596 pp./94 illus./hardcover $49.50
ISBN 0-387-13985-0
Text ond Monographs m Pysics

The Quantum Hall Effect
Edited by R. E. Prange and S. M. Girvin

This first full-scale overview is organized and edited to provide
a coherent introduction for the nonspecialisl or graduate
student.

Contents: K von KMzing Foreword. I? £ Prange Introduc-
tion. THE INTEGER EFFECT. M E Coge Experimental Aspects
and Melrological Applications. R f Prange Effects of Imper-
fections and Disorder. D J Tfiouless Topobgical Considera-
tions. A M A/I Pruisken Field Theory, Scaling, and the local-
ization Problem THE FRACTIONAL EFFECT A M Chong
Experimental Aspects. R B [oughlm Elementary Theory: The
Incompressible Quantum Fluid f D M Haldone The Hierar-
chy of froctionol Stoles Numerical Methods. S M Girvm
Collective Excitations. S M Girvm The Quantum Hall Effect:
Summary, Omissions, and Unsolved Problems References.
1986/approx. 272 pp./50 illus./hardcover
$25.00 (tent.)
ISBN 0-387-96286-7
Contemporary Physics

Particles and Detectors
Edited by K. Kleinknecht and T. D. Lee

Contains twenty reviews on theoretical elementary particle
physics, particle phenomenology, experimental results, and
particle detectors by leading scientists, including three Nobel
Pnze laureates. The subjects covered include eleclroweak inter-
actions of particles (in particular, neutrino interactions and
e + e ~ interactions in the T energy regime! and experimental
results ol gauge theories

1986/approx. 304 pp./91 illus./hardcover
$41.00
ISBN 0-387-16265-8
Springer Irocls m Modem Physics, Vol 108

Kinetic Theory of Particles and
Photons:

Theoretical Foundations of Non-LTE Plasma
Spectroscopy

J. Oxenius

Deals with theoretical spectroscopy ol plasmas that are not in
local thermodynomic equilibrium Inon-ITEI as port ol the kinetic
theory of particles and photons. The approach stresses the
analogies between the kinetic description of molenol gases and
the radiation fields and features a detailed discussion ol radia-
tive transfer in spectral lines.

1986/353 pp./40 illus./5 tables/hardcover
$49.00
ISBN 0-387- 15809-X
Springer Series m Eleclrophysics, Vol 20

Generalized Coherent States
and Their Applications

A Perelemov

This is a comprehensive exposition ol the mapr results in gener-
alized coherent stales by the theorist who generalized the
concept for an arbitrary lie group It includes physical applica-
tions such as the quantum oscillator and landau diamognetism,
plus examples from diverse areas ol theoretical and mathemati-
cal physics

1986/approx. 320 pp./hardcover $57.50
ISBN 0-387-15912-6
Texts ond Monographs m Physics

Quantum Electrodynamics of
Strong Fields

W. Greiner, B. Miiller and J. Rafelski

This monograph traces the essential steps in the development
and experiments of the quantum electrodynamics of strong
fields, focusing on non-perturbative aspects. It examines strong
fields from a relativislic viewpoint, supplies a background
synopsis of the QED of weak fields, and describes the physics
of all related areas ol research necessary for experimental
confirmation.

1985/594 pp./258 illus./hardcover $43.00
ISBN 0-387-13404-2
lexis ond Monographs m Physics

Computational Methods for
Kinetic Models of Magnetically

Confined Plasmas
J. Killeeen, G.D. Kerbel, M.G. McCoy,

and A. A. Mirin

The authors study various types of nonlinear Fokker-Plonck
equations which require solution lor the realistic computer simu-
lation ol mognetically confined plasmas. They present detailed
mathematical arguments leading to numerically tractable simplifi-
cations and provide examples and applicotons bearing directly
on the most recent technology in plasmo research

1986/199 pp./77 illus./11 tables/hardcover
$38.00
ISBN 0-387-13401-8
Springer Series m Computational Physics

Numerical Simulations of
Plasmas

Y. N. Dnestrovskii and D. P. Kostomarov
Transited from Russian by N. V Deyneko

Presents a modern, consistent, and systematic development of
numerical computer simulation ol plasmas in controlled thermo-
nuclear fusion. The authors locus on recent Soviet reseorch in
mathematical modelling ol Tokomak plasmas and present kinetic
hydrodynamic and transport models This first English-language
edition offers an extensively revised and updated version ol the
Russian-language original

1986/304 pp./97 illus./8 tables/hardcover
$77.00
ISBN 0-387-15835-9
Springer Series in Compulolionol Physics

Physics of Shock Waves in
Gases and Plasmas

M. A. Liberman and A. L. Velikovich

Systematically develops the shock structure theory in gases and
plasmas, stability ond dynamics, and shockshaping physical
processes and mechanisms, Poys special attention to the shock
phenomena in plosmos with magnetic fields, whose interaction
with the flow dynamics and lomzolion kinetics leads to particu-
larly unconventional shock-wave behavior.
1986/385 pp./91 illus./hardcover $49.00
ISBN 0-387-15605-4
Springer Series in Eleclrophysics, Vol 19

I/Springer-Verlag

See these titles and many more at
the High-Energy Physics Meeting in

Berkeley, Ca, July 16-23, 1986.
To order: please visit your local scientific/academic book-
store, or send payment, including $ 1.50 for postage INY and
NJ residents also add soles tax), to the address below. Payment
should be in the form of a personal check, money order, or
VISA, MC, and AmEX credit card number (include expiration
dalel

For more information: please contact the physics prod-
uct manager.

Springer-Verlag New York, Inc.
Aftn: Ken Quinn Dept. S 348
175 Fifth Avenue
New York, NY 10010

New York Berlin Heidelberg Vienna Tokyo ( 2 1 2 ) 4 6 0 - 1 5 7 7
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The programs run relatively slowly
but usually give the numerical results
together with a graphical presentation
of the solution. The graphical presen-
tations increase the user's apprecia-
tion of both the physics problems
being solved and the power of the
numerical techniques. It is difficult to
express in words the drama of watch-
ing a wave packet tunnel through a
barrier (even if it did take over three
hours) or seeing a small perturbation
change the energy levels of the sym-
metric wavefunctions in a square well.

The combination of text and soft-
ware adds a new dimension to learn-
ing. Koonin has combined a series of
fairly sophisticated physics problems
with equally sophisticated computer
programs to make Computational
Physics fun—and it is not often that a
book aimed at the advanced under-
graduate can be called fun.

PETER B. KRAMER
Cambridge Research Laboratory

Fiber Optics: Technology
and Applications
Steward D. Personick
251 pp. Plenum, New York, 1985. $45.00

In Fiber Optics: Technology and Appli-
cations, Stewart Personick presents a
very good overview on fiberoptic tech-
nology and communication systems.
The book was written for a short course
for people who want to get acquainted
with this field. It is definitely not a
book with in-depth information for
researchers who are looking for
answers to specific problems.

This book is composed of two parts:
Part I provides a brief introduction to
various components such as optical
fibers, connectors, cables, light sources,
detectors and receivers. Part II de-
scribes various concepts of fiber-optical
systems, including telecommunication
trunking, data links, local-area net-
works, telemetry, sensing systems and
some broad-band networks.

Following a brief introductory re-
mark, Personick discusses fiberoptic
hardware in several chapters, starting
with a qualitative description of fibers
as optical waveguides and an introduc-
tion to techniques for drawing, cabling,
splicing and connecting fibers. There
follows a brief description of light
sources—light-emitting diodes and la-
ser diodes—and simple circuits com-
monly used for these sources. The book
next covers the output characteristics
of the two most common detectors—
APD and p-i-n photodiodes—along
with a reasonably comprehensive dis-
cussion of optical receiver design. Per-
sonick also describes a few basic fiber-
optic components such as couplers,
dividers, multiplexers and switches—
with good illustrations for the configu-

rations of these components. After a
short chapter pointing out some of the
noise problems in optical-fiber com-
munication systems, Personick de-
scribes a variety of fiberoptic telecom-
munications trunk systems that use
the optical components introduced in
the earlier chapters. Subsequent chap-
ters deal with fiber data links between
computer terminals; local-area net-
works (including several examples of
LAN designs using various types of star
couplers); analog signal links for video,
telemetry, and i f and rf systems (in-
cluding a discussion of performance
requirements for an ideal analog sys-
tem); and broad-band networks such as
CATV, video distribution networks and
loop carrier systems. Personick then
discusses a few fiber sensors and mate-
rials, merely scratching the surface of
this group of devices; routine fiber-loss
measurement techniques using both
the transmission and reflection ap-
proaches; and the technique for mea-
suring the fiber bandwidth. The last
chapter gives a brief introduction to
emerging technology involving inte-
grated optoelectronics, ultra-high-
speed switching and optical heterodyne
techniques.

In summary, this book gives a very
broad overview of the entire field. For
those who want simply to get a taste of
the subject, the book will serve very
well. I am disappointed that it does not
treat any of the above-mentioned topics
in depth. A comprehensive textbook on
fiberoptic telecommunication systems
for systems engineers would be very
much in demand, but this book does not
fulfill that need.

P. K. CHEO
United Technologies Research Center

East Hartford. Connecticut

Foundations of Radiation
Hydrodynamics
Dimitri Mihalas and Barbara Weibel
Mihalas
718 pp. Oxford U.P., New York 1984
$75.00

That radiative transfer coupled with
fluid flow is important in a variety of
astrophysical phenomena—most nota-
bly, supernova explosions, accretion
flows and bursts—is apparent even to
those not directly involved in building
theoretical models for these objects.
Yet even among those who to some
extent practice this allegedly arcane
discipline to blow up, spin up, collapse
or pulsate a star, there is some mis-
understanding, or rather a lack of
understanding, of how to incorporate
radiative transport into a reasonably
complete calculation.

This problem perhaps stems from
poor communication between the ra-
diative-transfer specialists, who devel-


