
theory (that is, "maximizing the
amount of information in the esti-
mate"). Decision theory ("minimizing
the loss involved in making the wrong
decision about [a] parameter value") is
discussed in Chapter 6. The book con-
cludes with methods for testing one's
data to see whether it verifies or di-
sproves a given hypothesis as opposed
to another given hypothesis (or the en-
semble of all other possible hypothe-
ses). The authors do not include a
discussion of the techniques of numeri-
cal optimization.

One of the real virtues of this book is
the use of illustrative examples drawn
from the field of physics rather than
from games of chance. The examples
are taken almost entirely from high-
energy physics, which is not surprising
considering the book was written by a
statistician (W. T. Eadie) and four
high-energy physicists.

I would rate the book excellent on
the basis of content, but unfortunately
the effectiveness of the book is reduced
by a style of writing that lacks clarity.
The book would be improved by the
inclusion of more explanatory material
aimed at relating the theory to the ac-
tual laboratory situation. It should be
noted that even though the text was
prepared by typewriter composition, it
contains numerous errors and omis-
sions, including the misspelling on the
title page of the name of one of the au-
thors. Many experimentalists (espe-

• cially those in elementary-particle
physics) will find this text useful as a
reference.

LARRY D. KIRKPATRICK
(University of Washington

Seattle

Mossbauer Spectroscopy

N. N. Greenwood and
T. C. Gibb

; 659 pp. Harper and Row,
New York, 1971. $38.50

- The discovery 15 years ago by Rudolf
II Mossbauer of recoil-free emission and

resonant absorption of nuclear gamma
rays has had an impact on surprisingly
diverse areas of science. Applications
have spread from nuclear and solid
state physics, on which the effect is
based, to relativity, chemistry, bio-
physics and metallurgy. The reason
for the enthusiastic acceptance of this
technique lies in the fact that it pro-
vides new ways of observing the motion
of atoms in solids, and the hyperfine
coupling between the nucleus and its
electrons. It also provides a new mea-
surable parameter, the isomer shift,
which has immediate relevance to
questions of chemical bonding.

Starting in 1960, after a slow induc-

tion period, an ever growing volume of
work has appeared in the literature de-
voted to what is now called "Moss-
bauer Spectroscopy.' This, in fact, is
the title of a recent 659 page volume by
Norman N. Greenwood and T. C. Gibb
which undertakes to review the litera-
ture of the first decade of Moss-
bauer-effect research.

The authors, who until recently were
in the Department of Inorganic Chem-
istry at the University of Newcastle
upon Tyne, have made many contribu-
tions to Mossbauer spectroscopy during
the last decade: Greenwood is the
founder and chairman of the Chemical
Society's Mossbauer discussion group
and organized the first Faraday Society
International Symposium on Moss-
bauer spectroscopy.

This book is clearly the most ambi-
tious effort in the field. No other com-
pendium of so great a scope is avail-
able. Earlier publications include in-
troductory monographs. conference
proceedings, the widely used Moss-
bauer Data Index of Arthur Muir,
Ken Ando and Helen Coogan, and a
collection under the title Chemical Ap-
plications of Mossbauer Spectroscopy
edited by Vitali Goldanskii and Rolfe
Herber and published in 1968. The
latter, the most recent review of the
subject, does not offer the unified point
of view available in the new work.
None of the earlier efforts are as
systematic or exhaustive as the present
work, which makes a large fraction of
the Mossbauer effect literature of the
period through 1970 readily accessible.

It is interesting to note that this vol-
ume as well as some of its predecessors
are the work of chemists. This accu-
rately reflects the fact that a very large
fraction of research utilizing the
Mossbauer effect is done by chemists.
In fact the dust jacket proclaims that
it was "written by chemists for chem-
ists . . . " a statement that may quite
unjustifiably make the nonchemist
browser return it to the shelf. Actual-
ly, I think that anyone in the field
would find it a valuable reference
work, with the advantage of serving to
underscore the close connection be-
tween solid-state physics and inorganic
chemistry.

In the first 86 pages, the book pro-
vides a concise introduction to the con-
cepts of the Mossbauer effect. The
scope here is comparable to those
available in other introductory mono-
graphs, but includes the more recent
developments as well as more detailed
tabulations. The rest of the book is
devoted to an isotope by isotope dis-
cussion of the literature. In the case of
Fe57, which takes up about one half of
the remaining pages, further subdivi-
sions are employed to bring together
related work.

New Books from
North-Holland
Optical Properties
of Solids
Edited by F. ABELES. Laboratoire d'Op-
tique, Universite de Paris.
7972. 1026 pages
Dtl. 200.00 (ca. $62.50)
Contents: Optical properties of con-
densed matter, an introduction (J. Friedel).
Optical properties of semiconductors (G.
Harbeke). Optical properties of metals
(F. Abeles). Modulated reflectance (B
0. Seraphin). Optical properties of non-
crystalline solids (J. Tauc). Optical prop-
erties of non-crystalline solids (J. Tauc).
Optical properties of crystals in the exci-
tdnic region of the spectrum (excitons,
photons, polaritons) (V. M. Agranovich).
Magneto-optical properties (J. G. Mav-
roides). Photon-phonon interactions in
solids (M. Balkanski). Structure of
trapped electron and trapped hole centers
in alkali halides, "color centers" (H. Pick).
Photoelectric emission (W. E. Spicer).
Second order optical processes in solids
(J. Ducuing and C. Flytzanis)

Polarons in Ionic Crystals
and Polar Semiconductors
Proceedings of the 1971 Antwerp Ad-
vanced Study Institute on Frohlic Polarons
and Electron-Phonon Interactions in Polar
Semiconductors.
Edited by JOZEF T DEVREESE, University
of Antwerp, Belgium.
1972. 807pages
Dtl. 140.00 lea. $43.75)

Principles and Application
of Magnetic Cooling
By R. P. HUDSON, National Bureau of
Standards, Washington.
NORTH-HOLLAND SERIES IN LOW TEM-
PERATURE PHYSICS. Vol. 2
7972. 248 pages
Dtl. 60.00 (ca. $18.75) Paperback

Contents: Historical introduction. Prin-
ciples of magnetic cooling. Paramagnet-
ism. Experimental procedure. Properties
of individual substances. Nuclear mag-
netism. Appendices: Effects of a crystal
field splitting. Schottky-effect anomaly in
heat capacity. Singlet states and the
quenching of orbital angular momentum.
Kramers' theorem. Generation of matrix
elements of angular momentum op-
erators. High temperature approxima-
tions using principle of invariance of dia-
gonal sum, or trace Pulsed nuclear
magnetic resonance. Vapour pressure
tables for 3He and 4He.

Distributed in the U.S. and Canada by

American Elsevier
Publishing Company, Inc.
52 Vanderbilt Avenue
New York, N.Y. 10017
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For the best introductory, internt

THE PHYSICAL UNIVERSE, Third Edition
Konrad B. Krauskropf, Stanford University, and Arthur Beiser
1973, 640 pages (tent.), (035459-6), $12.95
An Instructor's Manual and a Student Study Guide will be available.

This text has been thoroughly revised, redesigned, and updated. Modern developments in astronomy
and geology, such as the latest information on the moon and the new theories of continental drift and
sea-floor spreading, have been incorporated and treated in some detail. Discussions of many of the
more difficult concepts and principles have been clarified. Covers the essentials of physics, chemistry,
geology, and astronomy as simply and clearly as possible.

SCIENCE AND HUMAN DESTINY
Norman F. Dessel, San Diego State University; Richard B. Nehrich, Jr.,
Naval Electronics Laboratory Center, San Diego; Glenn I. Voran, Naval
Ordinance Test Station, China Lake, California
1973, 288 pages (tent.), (016580-7), $6.95 (tent.) Soft cover
A Laboratory Manual and an Instructor's Manual will be available.

A brief introduction to the physical sciences for non-majors, this text presents science as a human
activity in a cultural/historical framework. The book emphasizes the wholeness of human culture and
establishes the relevance of science to that culture. It discusses the potential use of science as a tool
for the solution of human problems. This book may be used as a core text with supplements chosen
by the instructor.

PHYSICS: Principles and Insights, Second Edition

Ira M. Freeman, Rutgers, The State University of New Jersey
1973, 736 pages (tent.), (021938-9), $12.95
A Study Guide and an Instructor's Manual will be available.

"A student who meets physics concepts for the first time should be helped by language that is clear,
unambiguous, and as free of technical jargon as possible, so that he may concentrate on assimilating
ideas and principles. To this end, the entire text was carefully re-examined and restyled for the new
edition." (From the preface) Requiring only simple trigonometry, this text now includes a concise
treatment of ray optics, as well as numerous study aids (such as programmed reviews, practice sets
of short-answer questions, and lists of references) at the ends of chapters.

CONTEMPORARY PHYSICS: An Introduction for the Nonscientist
Jerome Pine, California Institute of Technology
1972, 528 pages, (050071-1), $12.50

This text explains some of the basic discoveries of physics, emphasizing atoms, nuclei, and their
constituents whenever appropriate. Both the substance of modern physics and the thought processes
of the physicist are examined through quantitative discussion and problem-solving with a minimum of
mathematical intricacy. Selective rather than encyclopedic, this text is more thoroughly oriented
toward modern physics than most other introductory texts.

CONCEPTS OF MODERN PHYSICS, Second Edition
Arthur Beiser/McGraw-Hill Series in Fundamentals of Physics
1973, 480 pages (tent), (004363-9), $10.95

Revised in light of classroom experience, the second edition of this text achieves even greater
accessibility and flexibility of use than the first. More complicated (though not necessarily
mathematically difficult) derivations and discussions are set apart in sections marked with asterisks;
problems based on these sections are similarly marked. These sections can be omitted or passed
over lightly without loss of continuity. More illustrations and exercises have also been provided.
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ate, and advanced physics texts

X-RAY DIFFRACTION
Leonid V. Azaroff, University of Connecticut; Roy Kaplow, Massachusetts Institute of Technology; N. Kato, Nagoya
University, Japan; Richard J. Weiss, Army Materials and Research Center; A. J. C. Wison, The University of Birmingham,
Great Britain; and R. A. Young, Georgia Institute of Technology/International Series in Pure and Applied Physics
1973, 544 pages (tent.), (002672-6), $25.00 (tent.)

This graduate level text covers the developments in x-ray diffraction since Compton and Allison's second
edition, published in 1935. Discussions are mainly theoretical, but the developments are closely linked
to experimental observations wherever possible. Extensive (three chapters) treatment of the
dynamical theory of x-ray diffraction is included, some of which was developed especially for this book.

X-RAY SPECTROSCOPY
Edited by Leonid V. Azaroff, University of Connecticut/International Series in Pure and Applied Physics
1973, 480 pages (tent.), (002674-2), $20.00 (tent.)

This text represents an attempt to present the state of the science by collecting in one place tutorial
discussions of most of the important areas and applications of x-ray spectroscopy. The high degree of
activity in the field at present necessitates this, rather than a synthesis-type, approach. An up-to-date
description is presented that should enable the reader to learn what is already known and to discover
where the many interesting problems still remain.

INTRODUCTION TO ELECTRIC AND MAGNETIC FIELDS
Ronald Blum, Director, CONDUIT. 1973.
INDIVIDUAL FILMLOOPS, $33.00 ea. (tent.) R e g u | a r Q m m S u p e r Q m m

1. Coulombs Law (075336-9) (075343-1)
2. Image Methods in Electrostatics; Grounded Conducting Sphere and a Point Charge (075340-7) (075347-4)
3. Image Methods in Electrostatics: Conducting Sphere Insulated from Ground and a (075339-3) (075346-6)

Point Charge

4. Ampere's Law (075337-7) (075344-X)
5. Force on a Line Current in a Uniform Magnetic Field (075338-5) (075345-8)

COMPLETE SET, $150.00 (tent.) (075335-0) (075342-3)
COMPLETE 16 mm FILM with Sound Narration, (075348-2), $190.00 (tent.)
A Study Guide (075349-0) will be available.

Designed to supplement an introductory physics course, these five computer animated film loops depict
the motion and deformation of electric and magnetic field lines, including special conditions such as

neutralpontfomaton ...look for the McGraw-Hill label.
HOW TO ORDER: To ensure receipt of all items you wish to order, be sure to fill in the Order Coupon completely. To fill your order we
must know the quantity, code number for each separate item, title or description of the item, author, and price.

(clip here)
Return to:

•:' Norma-Jeanne Bruce / Dept. PT / College Division, 27
.'• McGRAW-HILL BOOK COMPANY
:• 1221 Avenue of the Americas / New York, New York 10020 m

Quantity Code No. Title or Description / Author Price

Within 10 days of receipt of book(s) or 60 (sixty) days of receipt of other items, I will remit full price of item(s) plus local sales tax, postage,
and handling. (McGraw-Hill pays postage and handling if I remit in full with this coupon.) I will return unwanted item(s) postpaid.

Name Affiliation
Address City State Zip

Prices subject to change without notice. Offer good in USA only.
62 Rev N1/5010762
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Current Physics Advance Abstracts is timely....

Subscribers to Current Physics
Advance Abstracts (CPAA) receive
abstracts of articles appearing in
the world's leading physics journals
(see CPAA coverage list) an
average of two to four months in
advance of their publication in the
primary journals. CPAA is now in
its second year of publication and
demonstrates by its continuing
growth in the number of subscribers
that it is fulfilling a need for timely
and compact information on the
current physics literature.

Current Physics Advance Abstracts
works because the authors of the
articles in the primary journals
realize the amount of increased
interest that is produced when the
abstracts appear in CPAA in
advance of publication, and are
therefore willing to spend the time
to index their articles and to have
the abstracts retyped in the
required format. The abstract is
published in CPAA when their
article is accepted for publication by
the editor of the primary journal.

Divided into three separate
journals—Atoms and Waves, Nuclei
and Particles, and Solid State
—and published monthly, CPAA
previews over 1500 articles a
month. In the back of each issue
of CPAA you will find reprints of
the latest Tables of Contents of
the journals covered by CPAA.
Now you have a current awareness
service which you can scan by
journal, in addition to the abstracts
classified by subject. Also, you will
be able to see when and where the
articles actually appear, whose
abstracts you saw earlier with only
a tentative publication date.

Current Physics Advance Abstracts
is continually adjusting to the
changing and evolving needs of the
users. Initially, CPAA covered
only AlP-published journals, but
its coverage has now expanded to
include non-AlP-published journals
and is continuing to expand as
editors and publishers of journals
see the value of being included in
CPAA.

A new service provided through
CPAA in 1973 enables readers of
CPAA to order single or multiple
copies of reprints of the full journal
articles whose abstracts they have
seen in CPAA. Orders will be filled
when the articles are published
in the primary journals. Initially
the service will cover reprints from
AlP-owned journals only, but will
be expanded to include other
publications in the future. CPAA's
goal is to make the information
you need available and timely, and
at a moderate price.

6.20.52-53 SOLID-STATE
ELECTRONICS

* A LOW COST X-BAND IMPATT DIODE
MARGINAL OSCILLATOR FOR EPR.
R. D. Hogg (Department of Physics,
University of California, Santa Barbara,
California 93106). (Received 12
September 1972).
A simple, inexpensive, and easy to

use IMPATT marginal oscillator for
microwave EPR with a sensitivity of
about 2 x 1012 spins/gauss is presented.
Construction and operating techniques
are discussed, and a section on trouble-
shooting is included.
(Am. J. Phys., February or March 197 3)

The above abstract appeared in the
November, 1972 issue ot Current Physics
Advance Abstracts: Atoms and Waves.
The complete article appeared in the
February, 1973 issue of American Journal
of Physics.

CPAA covers these journals and
translations (as of January, 1973)

Acta Crystallographica A and B
AIP Conference Proceedings
American Journal of Physics
Annals of Physics (New York)
Applied Optics, incl. Supplement
Applied Physics Letters
Applied Spectroscopy
Astronomical Journal
Helvetica Physica Acta
Japanese Journal of Applied

Physics
JETP Letters
Journal of the Acoustical Society

of America
Journal of Applied Physics
Journal of Chemical Physics
Journal of Mathematical Physics
Journal of the Optical Society of

America
Journal of the Physical Society

of Japan
Circle No. 28 on Reader Service Card

Journal of Physics A - F
Journal of Physics (Paris)
Journal of Physical and Chemical

Reference Data
Journal of Physics and Chemistry

of Solids
Journal of Vacuum Science and

Technology
Molecular Physics
Optics and Spectroscopy
Physical Review A - D
Physical Review Letters
Physics Education
Physics in Medicine and Biology
Physics of Fluids, incl. Supplement
Progress of Theoretical Physics
Reports on Progress of Physics
Review of Scientific Instruments
Review of Modern Physics, incl.

Supplement
Soviet Astronomy - AJ
Soviet Journal of Nuclear Physics
Soviet Journal of Optical

Technology
Soviet Journal of Particles and

Nuclei
Soviet Journal of Quantum

Electronics
Soviet Physics - Acoustics
Soviet Physics - Crystallography
Soviet Physics - Doklady
Soviet Physics - JETP
Soviet Physics - Semiconductors
Soviet Physics - Solid State
Soviet Physics - Technical Physics
Soviet Physics - Uspekhi
Zeitschrift fuer Naturforschung

The annual subscription rate for
the U.S. and Poss., Canada and
Mexico is $15/journal for AIP
Members and S40/journal for
Non-Members. Interested parties
in other areas should write to the
AIP, Marketing Services for details.

Send subscription orders to:

American Institute of Physics
Marketing Services
335 East 45th Street
New York, N.Y. 10017
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In these sections, the greater part of
the discussion focuses on the two ele-
ments of the hyperfine structure that
can be deduced from practically any
Mbssbauer spectrum: the quadrupole
splitting and the isomer shift (here
called chemical isomer shift, following
the more cumbersome chemical usage).
This emphasis accurately reflects the
contents of the literature, and is an in-
dication of the importance of these pa-
rameters to an understanding of struc-
ture and bonding. Magnetic hyperfine
structure and spin relaxation are ob-
served in a much more restricted class
of materials and are not so well repre-
sented. Measurements to determine
lattice or molecular vibrational modes
present much greater difficulty and
have been relatively rare.

Most of the discussion can be termed
authoritative, but the physicist inter-
ested in magnetism or critical-point
phenomena and the metallurgist inter-
ested in alloys will find the treatment
of these topics less definitive. The au-
thors do, however, deal effectively with
the problems presented by conflicting
publications and usually present a sat-
isfactory resolution.

In Mossbauer Spectroscopy Green-
wood and Gibb have been commenda-
bly successful in presenting a critical
review of the first decade of Mossbauer
research. Although aimed at the
chemist, the volume should be of great
value to anyone in any discipline that
is concerned with this field.

G. K. WERTHEIM
Hdl Telephone Laboratories

Murrax Hill. M. J.

Chemical Analysis, Vol. 35:
Laser Raman Spectroscopy

Marvin C. Tobin
171 pp Wiley, New York,
1971. $13.50

One of the most successful applications
of the laser has been as an excitation
source for Raman spectroscopy. Laser
light, because of its extreme monochro-
maticity, high intensity and ease of
manipulation, is ideally suited to the
reouirements of this spectroscopic
method. This nearly perfect source,
plus the recent availability of very low-
noise multiplier phototubes and ad-
vances in the construction of double
monochromators have revolutionized
the field of Raman spectroscopy. Ap-
plications such as the absolute mea-
surement of polarizability components
and the polarized Raman spectra of
polymers are two examples now possi-
ble with laser Raman spectroscopy.

Marvin Tobin's book clearly demon-

strates the superiority of laser Raman
spectroscopy over techniques using
conventional sources. The book
should be very useful to a wide class of
research workers wanting to use laser
Raman spectroscopy for a variety of
applications. The book is not a tome
on molecular-structure determination,
nor should it be, as several excellent
texts cover this area quite thoroughly.
A brief introduction to the basics of
polarizability theory and molecular vi-
brations is given in chapter 1. The
(seemingly obligatory) section on group
theory could have been omitted with-
our noticeable loss.

Chapter 2, on experimental methods,
is the longest and most useful one in
the book. One can, given a laser light
source, couple the scattered radiation
into a spectrometer very efficiently,
and the author gives a complete de-
scription of matching the input optics1

to the spectrometer optics. A worked
example is included. The best way of
getting the signal out of the spectrome-
ter is then described, covering the
range of very weak to very strong sig-
nals. Here the advantages and limita-
tions of direct-current amplification,
phase-sensitive detection, noise-voltage
detection and pulse counting are com-
pared. Also included in this experi-
mental chapter is a comparison of elec-
tronic methods with photographic
techniques, a summary of commercial-
ly available laser Raman spectrome-
ters, sample handling techniques, and
a very useful trouble-shooting guide.

Chapter 3 describes the use of laser
Raman spectroscopy as a tool for de-
termining molecular structure through
the use of group frequencies. Both or-
ganic and inorganic substances are
tabulated. Attention is given to the
intensities and shapes of the Raman
bands in addition to the frequencies.
This information may prove very use-
ful in pollution monitoring by Raman
techniques. In addition to qualitative
analysis, the author presents a good
case for quantitative analysis by laser
Raman spectroscopy. The final chap-
ter briefly describes applications of
Raman spectroscopy to such diverse
areas as the structure of liquids, poly-
mer configuration, and the study of
molten salts.

The book is marred by a few serious
typographical errors. On page 3, 10 5

should read 10^5, and equation (2.3.2),
page 42, seems to be true only for a
signal-to-noise ratio of unity. As with
most scientific books, the price is too
high. For the price listed, more di-
agrams should have been included.
They would have enhanced the use-
fulness of the book greatly.

JAMES F. VERDIECK
United Aircraft Research Laboratories

East Hartford. Conn

Oxford

Atmosphere-Ocean
Interaction
By E. B. KRAUS, University of Miami.
"Complements well the existing
books on the subject and with its
breadth of coverage and fine bibliog-
raphy will surely find its place on the
bookshelves of both meteorologists
and physical oceanographers."—O.
N. PHILLIPS, Science. 39 figures.
(Oxford Monographs on Mettrology)
$25.50

Solar-Terrestrial
Physics
An Account of the Wave and Particle
Radiations From the Quiet and Active
Sun, and of the Consequent Terrestrial
Phenomena

By SYUN-ICHI AKASOFU, Univer-
sity of Alaska; and SYDNEY CHAP-
MAN. Space exploration has led
to considerable progress in the study
of solar-terrestrial physics. This
book reviews the state of knowledge
in the major areas of research. 22
plates, 600 figures. (International
Series of Monographs on Physics') $80.00

Electronic Processes in
Non-Crystalline Materials
By N. F. MOTT and E. A. DAVIS.
' 'This book demonstrates a symbiotic
interdependence of theory and ex-
periment so fruitful for a developing
field of research. . . . For students
and researchers of noncrystalline
materials this book will be, of course,
an indispensable source and guide for
many years to come."—H. FRITZ-
SCHE, Science. 14 tables, 241 figures.
(International Series of Monographs on
Physics') $25.50

General Relativity
Papers in Honour of J. L. Synge

Edited by L. O'RAIFEARTAIGH.
Honoring the seventy-fifth birthday
of one of the outstanding figures in
the field of relativity, this volume
contains a selection of articles by ex-
perts in the field, including N. L.
Balazs, J. Ehlers, A. H. Taub, I.
Robinson, S. Chandrasekhar, and
W. B. Thompson. Frontispiece,
figures. $24.00
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