
THE COMPTON EFFECT
Turning Point in Physics
Roger H. Stuewer
'...a vivid, enjoyable and definitive ac-

count of one of the crucial steps in the
establishment of quantum mechanics."

— Nature
$25.OO/prepaid $18.95

EARLY PHYSICS AND
ASTRONOMY
Olaf Pedersen and Mogens Pihl
"...careful effort has deliberately created
a teaching textbook The new low price
makes classroom adoption of this emine-
nently satisfactory title a viable choice."

— Sky and Telescope
$15.00

THE CAVENDISH
LABORATORY 1874-1974
J.G. Crowther
"Those interested in a distinguished insti-
tution's history...will find this volume of
value." —Physics Today

$50.00/prepaid $35.00

LORD KELVIN AND
THE AGE OF THE EARTH
Joe D. Burchfield
"...an exceptionally well-written and well-
researched book which deserves a place on
the shelves of large public, college, and
(particularly) science libraries."

— Library Journal
$15.00

GEARS FROM THE GREEKS
The Antikythera Mechanism —
A Calendar Computer from ca. 80 BC
Derek De Solla Price
"...a book for experts, scholars, and those
whose coffee-tables should show genuinely
good taste." —New Scientist

$8.50

THE COLLECTED PAPERS
OF LORD RUTHERFORD
OF NELSON
Under the scientific direction of
Sir James Chadwick
"Here is a 'must' for every library, and a
'should' for many individuals." — Science

3 volumes $15.00

THE DUSTY UNIVERSE
George B. Field and A.G. W. Cameron,
editors $15.00

Now in paperback:

THE EVOLUTION OF
RADIO ASTRONOMY
J.S.Hey $3.95

THE MILKY WAY
An Elusive Road for Science
Stanley L. Jaki $6.95

SHP
Science History Publications/USA
a division of
Neale Watson Academic Publications, Inc.
156 Fifth Ave., New York 10010

NOTE: Orders from individuals must be
prepaid.
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to speech and radar signal processing.
Both books were written by the right

pairs of individuals. Oppenheim and
Schafer are professors of Electrical En-
gineering (at MIT and Georgia Tech,
respectively), and the pedagogical touch
in their book is just right. Rabiner and
Gold are industrial research scientists
(at Bell Labs and Lincoln Lab, respec-
tively), and the practical problems of
implementation are appropriately em-
phasized. All four authors are well
known and widely respected for their
research contributions to the field of
digital signal processing.

The increased usage of digital com-
puters and digital components in labo-
ratory equipment appears to imply that
many experimental scientists are going
to find themselves confronting the
problems of digital signal processing.
These two books should form the basic
library for anyone faced with such prob-
lems: Oppenheim and Schafer for the
basic concepts and theory, and Rabiner
and Gold for practical implementations
and advanced concepts.

B. R. Hunt is an associate professor in the
Department of Systems and Industrial En-
gineering at the University of Arizona at
Tucson. He has done research in systems
theory and applications, computers, and
digital processing.

Angular Momentum Theory
for Diatomic Molecules

B. R.Judd
238 pp. Academic, New York, 1975.
$22.50

This book represents a rather successful
attempt to introduce to molecular spec-
troscopists the extensive tensorial for-
malism developed historically for treat-
ing angular-momentum problems in
atoms. Brian Judd has been an active
research worker for some years in
applying tensorial methods to atomic
problems, and his thorough under-
standing of his own field evidently lies
at the root of the particularly clear writ-
ing and the careful choice of a surpris-
ingly large range of examples of signifi-
cant interest to the molecular spectros-
copist. Examples discussed include:
the rigid rotator, Friedrich Hund's cou-
pling cases in a 2<i> state, the electronic
structure of the hydrogen molecular
ion, the fine-structure Hamiltonian for
the hydrogen molecule in a 3nu state,
nuclear quadrupole splittings in a :!ITou
state of the iodine molecule, A-type
doubling in a 3n state, Stark and Zee-
man effects, diamagnetic shielding, and
others.

The book is skillfully pedagogical.

Readers with no previous exposure to
the subject can clearly benefit from the
text, especially since the first chapter is
devoted to such topics as rotation ma-
trices, spherical tensors, the Wigner-
Eckart theorem, and 3-;', 6-j and 9-;
symbols. Significant benefits for the
previously unexposed will undoubtedly
require, however, some effort directed
toward solving the problems at the end
of each chapter.

Readers with previous knowledge of
the subject will be delighted by the de-
tailed discussions of the examples cho-
sen, and by the up-to-date and exten-
sive references. Some familiarity with
group theory is supposed. In fact,
readers without a good understanding
of the continuous rotation group in
three dimensions may have difficulty
with the discussions of the continuous
rotation group in four dimensions,
which play a significant role in treating
various topics throughout the book.

This reviewer's only criticism of the
volume is perhaps more in the nature of
a warning. Because tensorial notation
is so compact, so powerful, and so wide-
ly applicable, it is often possible to de-
rive formally admissible but physically
incorrect results, primarily as a result of
paying insufficient attention to the con-
nection between the physics of the sit-
uation and the mathematics that is to
mirror this physics. In the hands of an
experienced worker no such misfortune
need arise. But Judd's clear expose
may tempt others, after acquiring only
a superficial knowledge, to venture
forth on their own in uncharted waters.
Such voyages are not uniformly success-
ful.

JON T. HOUGEN
Molecular Spectroscopy Section

National Bureau of Standards
Washington, D.C.

Course of Theoretical
Physics, Volume 4:
Relativistic Quantum Theory

V. B. Berestetskii (parUine only), E. M.
Lifshitz, L. P. Pitaevskii
616 pp. Addison-Wesley, Reading, Mass.,
1971 (part one), 1973 (part two). $16.00
(part one), $12.50 (part two)

These books will sell well because they
constitute volume 4 in the "Landau-
Lifshitz" course in theoretical physics.
Owners of volumes 1, 2, 3, 5, 6, and so
on will not find it possible to resist put-
ting volume 4 in its proper place.

Unfortunately, the Landau-Lifshitz
series is not the proper place for these
books. I suppose this is partly because
of the absence of Landau, but even
more because of the nature of the
subject matter. The authors observe
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that relativistic quantum mechanics is
not a settled theory and that as a result
they cannot hope to present the unified
and elegant approach that characterizes
the exposition in the other volumes;
their solution is to stick to the "safe"
topics, namely weak and strong interac-
tions at a phenomenological level and
quantum electrodynamics.

Part I covers a great variety of physi-
cal phenomena in which relativity and
quantum mechanics can be combined at
the present level of theoretical under-
standing to give realistic answers.
Notably absent are formal develop-
ments for their own sake. Part II deals
with radiative corrections in electrody-
namics and with the more successful
phenomenologies of other interactions—
SU(3), for example. If there is any sys-
tematic distinction to be made between
the two parts, it is that while most fac-
tual statements in both will probably be
regarded as true 50 years from now, the
justification for those in part II will
have suffered greater change by that
time.

Both Landau and Dirac have dis-
played the ability to be brief, mysteri-
ous and profound. Dirac has the addi-
tional virtue (or vice) that it is only
after reading hirr that one realizes just
how much he has slipped past one.
Landau was not so smooth and in read-
ing his arguments one feels the gaps.
These gaps, though—things that were
"obvious" to Landau—were generally
profound and occasionally the subject
of PhD theses. The present volumes
keep the Landau tradition in providing
gaps; now, however, such omissions can
mostly be put down to bad pedagogy.

For example, consider the problem of
the non-localizability of the photon:
The authors relate this to the fact that a
wave excitation cannot be localized to
better than one wavelength. Why a
nonrelativistic electron is more localiza-
ble than a photon is not at all evident
from their discussion. Their mathe-
matical treatment of the same subject
makes the whole thing seem accidental.
In fact there is no reason to be mysteri-
ous, since the localizability problems of
massless particles are among the better
understood of relativistic quantum phe-
nomena (they have to do with the con-
straints, like V-B = 0, needed to elimi-
nate unwanted helicity states . . . should
I say "obviously"?).

At large distances neutral atoms do
not have the r~G interaction energy of
van der Waals attraction; instead, the
potential goes like r~7. Here is a rela-
tivistic effect—a tame one, perhaps, be-
cause it does not need all the machinery
of quantum electrodynamics, but one
which is of some interest and for which
I had never gone through the proof. I
confess that after studying the relevant
section, I still have no intuition for why
r~7 appears. The calculation is notably
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NEW CAPABILITY

1. AUTOMATIC SCAl
2.E/OSHUTTER

Two more innovative accessories are now available
to extend the capability of the Chromatix CMX-4, the new standard
of versatility in tunable dye lasers.

The first of these, the CMX-4/ASA Automatic
Scanning Accessory provides a convenient means for the
user to undertake difficult scanning experiments such as the
generation of excitation spectra or CARS. Fully computer
compatible, the CMX-4/ASA will permit scanning in both the
visible and ultraviolet. If desired, narrow bandwidth operation is
also possible through synchronous tuning of etalons.

The second accessory, the CMX-4/EOS Electro-Optic
Shutter, produces a pulse with a sharp trailing edge —
essential for studies such as fluorescence decay lifetimes.
This accessory also operates in both the visible and ultraviolet
ranges, electro optically terminating the CMX-4 pulse with
a fall time of 2-5 nanoseconds.

For more information on these exciting new accessories
for the CMX-4, call or write Chromatix at the numbers below.

chrnmahx
1145 Terra Bella Avenue
Mountain View, CA 94043
Phone: (415)969-1070
Telex: 910-379-6440

East: Haddenfield, NJ
(609) 795-5631

Central: Skokie, IL
(312)679-4006
In Europe: West Germany
D6903 Neckargemund 2
Unterestrasse 45a
Phone: (06223)7061/62
Telex: 461691
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New Saunders Physics Texts: Right for Students;
Ideal for Teaching.

Merken: Physical Science with Modern Applications
Students are always interested in the events, forces and developments
that touch and shape their lives. That's why Physical Science with
Modern Applications catches their attention and keeps it. It places
science within the realm of modern life—in ways such as these:
• a lucid visual approach—excellent illustrations from a wide variety

of sources showing the interaction of man and the physical world
more clearly than the printed word alone . . .

• extensive coverage of current science/society concerns—thermal pol-
lution, water pollution, energy considerations, nuclear power, oc-
tane rating and low-lead gasoline . . .

• scientific technology of today—earth satellites, Wankel engines, fuel
cells, thermonuclear research facilities . . .

• lists of practical matters—typical KWH and costs for running home
appliances; typical uses of the most common chemical elements . . .

• scientific laws stated first in verbal form, then mathematically.
Physics, chemistry, geology, astronomy—you can choose the material
you want to cover. Exercises appear at the end of every chapter.
Throughout the book, language and mathematics are kept as simple as
possible for students who have had little prior exposure to science.

By Melvin Merken, Worcester State College. About 700 pp. 400 ill. in two
colors. Just Ready. You will receive an Instructor's Manual with your
examination copy.
You'll also receive—
Barnhill: Student's Guide to Physical Science with Modern
Applications
A valuable aid to students in organizing good study patterns.
By Maurice V. Barnhill III, Univ. of Delaware.
212 pp. Soft cover. Just Ready.

* Saunders Golden Sunburst
i*- Series in Physics

Table of Contents:
The Scientific Enterprise • Measurement •
Understanding Motion • Planetary Motion •
Laws of Motion and Gravitation • Momentum,
Work and Energy • Temperature • Heat
Phenomena • Energy Conversion • Wave Mo-
tion • Vibration and Sound • Electrostatics •
Electric and Magnetic Fields • Light • The
Quantum Theory • Atomic Structure and the
Periodic Table • Chemical Bonding and
Molecular Geometry • Chemical Formulas and
Equations • An Introduction to Organic
Chemistry* Reaction Rates and Equilibrium*
Water, Solutions, and Pollution • Nuclear Sci-
ence* The Revolution in Astronomy • Earth's
Neighbors in Space • The Planet Earth

Faughan & Kuhn: Physics for People Who Think
They Don't Like Physics
What is it that non-science majors like about physics? Pure and simple
concepts that they can relate to and understand. That's why they'll like
Physics for People Who Think They Don't Like Physics—it talks to them,
not above them.
The conversational style and numerous cartoon-style illustrations
present physical concepts in a way that appeals to even the most
non-scientific student. Also, students are more apt to understand and
retain the material since the authors explicitly show its everyday
applications.
What else makes this two-semester introductory text stand out from
others in its field?
• coverage of both classical and modern physics, including such in-

teresting subjects as black holes, lasers, the energy shortage, and
nuclear reactors;

• a non-mathematical, purely descriptive approach that will be easier
and more interesting for students;

• numerous home experiments integrated into the text—called "tafce-
along-do-its"—that require only readily available equipment;

• lists of objectives at the end of each chapter that can be used by the
student as a study guide or assigned by the instructor as questions.

Since relevance is the key to students' interest today, Faughn and
Kuhn use it to open a new avenue of enjoyment for the non-science
major, namely, science itself. They do this by using examples the
student can relate to, such as, Tarzan to represent a pendulum, or a dog
chasing a man through a picket fence to illustrate polarized waves.

By Jerry S. Faughan and Karl F. Kuhn, both of Eastern Kentucky
University, Richmond. About 445 pp., 505 ill. Just Ready.

Table of Contents:
Motion, Force, Energy, and Life: Keep Moving'
• A Couple of Conservation Laws* Gravity and
Weightlessness—What's Up? • The How and
Why of Space Travel • Life Beyond the Solar
System • Matter: Its Forms and Its Properties:
It's Elementary* Solid, Liquid, and Gas* The
Interaction of Heat and Matter • Wave
Motion—Emphasis Acoustics: Production and
Description of a Sound Wave • Acoustical
Phenomena • What Does It Sound Like? •
Electricity and Magnetism: Charges at Rest •
The Shocking Story of Charges in Motion •
Magnetism • Induced Voltages • Wave
Motion—Emphasis Light: Electromagnetic
Waves • Atoms and Light • Light in Action •
Optical Instruments • Light Does Strange
Things • The Fantastic Laser • Color • E =
MC2 and All That: Relativity • The Nucleus and
Radioactivity • Nuclear Energy • Peaceful
Uses of the Nucleus • Cosmic Rays and
Elementary Particles

For more information or examination
copies, write Textbook Marketing Division

W. B. Saunders Company
West Washington Square
Philadelphia, Pa. 19105
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In-Beam Gamma-Ray
Spectroscopy
by H. MORINAGA and T. YAMAZAKI.

1976 about 550 pages
USS 62.50/Df1.150.00

This book, in a sense supplementing
Siegbahn's "Alpha-, Beta-, and Gam-
ma-Ray Spectroscopy", opens with
accounts of various experimental and
theoretical techniques relevant to in-
beam gamma ray measurements. Var-
ious types of spectroscopy are then
described, namely spectroscopy with
simple nuclear reactions and with con-
tinuum reactions; measurements of
life-times and nuclear moments in
beam, neutron capture gamma rays,
and photoexcitations are dealt with,
together with a discussion on electro-
magnetic properties of the nucleus re-
vealed by in-beam gamma ray specto-
scopy.

CONTENTS: Progress of detection
techniques. Principles of gamma ray
spectroscopy. Electromagnetic pro-
perties of nuclei. Nuclear reaction me-
chanisms. Gamma rays in low energy
nuclear reactions. Gamma rays in
direct nuclear reactions. Gamma rays
in compound continuum reactions.
Delayed gamma rays. Perturbed angu-
lar distributions and nuclear moments.
Nuclear photoeffects. Gamma rays
from neutron capture.

The Electromagnetic
Interaction in Nuclear
Spectroscopy
edited by W. D. HAMILTON.

1975 xi + 925 pages
US $108.50/Dfl. 260.00

The papers in this multi-author work
combine to form a comprehensive and
unified treatment of the basic theore-
tical and experimental methods of
nuclear spectroscopy. Part of the book
deals with semiconductor detectors,
as research in this area has been
particularly fruitful. The many factors
which must be taken into account, if
these detectors are to achieve their
full potential, are extensively dis-
cussed.

CONTENTS: Emission and absorption
of electromagnetic radiation (K. Alder
and ft M. Stetlen). Emission of gamma
radiation and nuclear structure (K.
Alder and ft M. Steffen). Collective and
microscopic model predictions of
electromagnetic moments (K. Kumar).
Nuclear shapes and phase transitions
(K. Kumar). Transition probabilities

(K. E. G. Lobner). Delayed coincidence
timing methods (K. E. G. Lobner).
Coulomb excitation (J. O. Newton).
Nuclear resonance fluorescence (S. J.
Skorka). Doppler shift timing methods
(K. W. Allen). The theory of internal
conversion (K. Alder). Experimental
techniques of conversion coefficient
measurements (J.H. Hamilton). Angular
distribution and correlation of gamma
rays, theoretical basis (R. M. Steflen
and K. Alder). Extranuclear pertur-
bations of angular distributions and
correlations (R.M.Stetten and K. Alder).
Angular distribution and correlation
measurements using radioactive sour-
ces CIV. D. Hamilton). Angular distribu-
tion and correlation of gamma ray
(P. J. Twin). Measurement of electric
and magnetic moments of excited
states (E. Bodenstedt). Gamma-ray
energy and intensity measurements
with a curved crystal spectrometer
(J. J. Reidy). Gamma-ray energy and
intensity measurements with Ge(Li)
spectrometers (R.G. Helmer, J.E. Cline
and ft C. Greenwood). Subject index.

Atomic and
Molecular Physics and the
Interstellar Matter
Proceedings of the XXVI Session of
the Les Houches Summer School in
Theoretical Physics, July-August, 1974

edited by ROGER BALIAN, PIERRE
ENCRENAZ and JAMES LEQUEUX.

1975 xxiv + 634 pages
US $66.75 / Dfl. 160.00

The Les Houches Summer School in
Theoretical Physics 1974, was devoted
to the physics of interstellar matter
with special emphasis on atomic and
molecular processes. The eight-week
duration of the conference made it
possible to examine in depth a broad
range of topics.

CONTENTS: Atomic physics (H. Nuss-
baumer). Molecular spectroscopy and
collisional excitation (S. Green). Atom-
ic collision theory CD. Flower). Atom-
atom collision processes in the inter-
stellar medium Cft McCarroll). Forma-
tion and destruction of interstellar
molecules (W. D. Watson). Physics of
fully ionized regions (D. Flower). Ob-
servations and physics of dense neu-
tral clouds (A. A. Penzias). Interstellar
masers (P. Goldreich). Interstellar
grains (E. M. Greenberg). Heating and
ionization of the interstellar medium:
star formation (G. B. Field). Dynamics
of interstellar matter (F. D. Kahn).
Nucleosythesis and the origin of
galactic cosmic rays (H. Reeves).
Seminars given during the school .

The Dutch guilder price is definitive. US $ prices are subject to exchange rate fluctuations.

Lnorth-holland PUBLISHING
COMPANY

P.O. BOX 211 - AMSTERDAM - THE NETHERLANDS
Distributed in the U.S.A. and Canada by: AMERICAN ELSEVIER PUBLISHING COMPANY INC.,
52 Vanderbllt Ave., New York, N.Y. 10017
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untransparent: infinities (having noth-
ing to do with renormalization) are
tossed about with abandon and at the
end an r~7 results. No qualitative com-
parison is made with the shorter-dis-
tance behavior. Something must be
happening to give time averages of the
induced dipole moments, but if the
reader wants to find out more on this
subject he must look elsewhere.

Part II is much the same. Renormal-
ization, always difficult to present, does
not fare well here either. For K-meson
decay the mass matrix (M - iT), justi-
fied only by the Wigner-Weisskopf
analysis, is presented without even the
usual "obviously." If perchance the
student should realize that this is one of
today's outstanding unsolved problems,
there is no hint of where to turn for fur-
ther reference.

Isn't there anything good to say
about these books? As I read them,
and as the nature of this review began
to be evident, the foregoing question
oppressed me more and more. Perhaps
this negative report arises from having
hoped for too much. The multitude of
calculations of relativistic effects in all
sorts of systems from atoms to elemen-
tary particles can provide a valuable
source of information; many of these
topics are not covered elsewhere except
in the original literature. Somehow,
though, relegating a book in the
Landau-Lifshitz series to the status of a
handbook is so demoralizing that the
secondary merits of the volume (when
measured on the scale of ordinary
books) are inadequate consolation.

LAWRENCE SCHULMAN
Indiana University

Bloomington

Science Policy Making in the
United States and the
Batavia Accelerator

A. G. Jachlm
208 pp. Southern Illinois U. P., Carbondale,
1975. $8.95

This book is concerned with the politics
of Gigabuck Physics. It is described as
a "case study of the allocation of a 200-
BeV accelerator to Weston, Illinois, set
in a social systems framework by a po-
litical scientist." The book attempts to
use the Weston decision as a basis for
examining science-policy formation in
the United States. The author is a fac-
ulty member at the State University of
New York at Plattsburgh; he had previ-
ous experience with science policy as a
research assistant at the National Acad-
emy of Sciences.

The first three chapters of the book
describe the historical and organiza-
tional background necessary for under-
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