I8 not meant

interested in spectroscopy, lens  de-
sign, electromagnetic theory, electron
optics, linear or nonlinear optics, geo-
metrical optics, etc. Luneburg in his
1944 Brown University lectures dealt
with the mathematical approach to
the study  of  light
through various media. This book is

a reprint of the lecture notes of that

propagation

course, which, although much in de-
mand, has long been outr ol print

One has here a highly sophisticated
approach o geometrical optics and
mstrument design. very much in the
tradition of Hamilton, Also there are
additional new discoveries and appli-
cations (ca. 1944), as well as o weat-
ment of the scalar wave theory ol
the propagation ol light, which s
tied in with geometric optics.

At the outset, the author connects
the solutions of Muaxwell's equations
in the dipole approximation to geo-
metrical optics in terms of the hyper-
surfaces ol discontinuities of these so-
lations rather only using the
short-wavelength  approximation. Al
ter this has been accomplished he
produces a very elegant mathematical
approach to the theory of geometrical
optics and instrument  design. One
might sometimes get the feeling that
all that Maxwell’s equations do s
to provide a starting point  [rom
“which the author can go on and ex-
" hibit his virtuosity. One also can get
this feeling from his treatment of
the scalar wave equation with appli-
cations to optical instruments. This
to criticize the

than

hook.
On the contrary it is meant o point
out that many of the mathematical
devices employed can have wider ap-
plication and that there is much one
can learn from the author's approach.

The book is divided into six chap-
ters that cover the broad categories:
Maxwell's equations and geometrical
optics, Hamilton’s theory,
optics, third-order aberrations, appli-
cations, and diffraction theory ol opti-

hrst-order

cal instruments. These chapters are
divided into more than hfwy sections
hive

separately

with an average of about suh-

sections. each of these
treating interesting topics. There are
two appendices and also supplemen-
tary mnotes on  electron optics by
Chako and Blank and three supple-

ments by Herzberger on optical quali-
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ties ol glass, mathematics and  geo-
metrical optics, and  symmetry and
asymmetry in optical images.

There are two shortcomings, neith-
er ol which is the fault of the author.
The lack of an index.
Although the contents is
rather detailed, an index would have
sreatly increased the usclulness ol the
hook. The second is that the type
and format used are similar 1o those

first 1s the
table  of

in some of the new lecture-note se-
ries; they may give one the leeling
of timeliness and hurry but a lack
of permanence. This is not the way
I would present a It might
be argued that a change in type and
made the book

classic,

format would have
prohibitvely expensive. I am not con-
vinced. In spite of these criticisms of
the publishers, the University of Cali-
fornia Press has done a service to the
scientific community by publishing
this classic.

Mathematical Analysis of Observations.
By B. M. Shchigolev. Transl, from the
Russian by Scripta  Technica. 350 pp.
(Hilfe Books, London) American Elsevier,
New York, 1965, 51250,

Reviewed by laeques E. Romain, Centre
de Recherches Roulicres, Stevrebeek (Bra-
bant) , Belgium

translated
books says that any such book has a

An unspoken law about
low probability of being irreproach-
able simultaneously with respect to
style and contents. The hook under
review is one of the happy few that
belong to the rail of the probability
distribution, what is commonly called
an exception to the rule. Indeed the
hook is written in sa clear and agree-
able a style that it would seem hard
1o guess it is a translation, were that
not stated on the fArst page. More-
over, this reviewer has not spotted any
€ITor, except two madvertent substitu-
tions ol “conditional equations” [or
“normal equations” in one paragraph,
a minor slip of the pen that could
happen to any author.

Due credit being thus given to the
anonymous translator, the praise goes
to the author for care and clarity of
exposition. adequateness of t‘xpl..'ll'lil‘
tory remarks, and numerous worked-
out examples (mostly taken from as-
tronomy)  that illustrate the methods
described. The book is fully self-con-

tained and requires no previous
knowledge (not even the concept of
probability) except standard mathe-
matical techniques. The presentation
is meant for students and starts from
an elementary level.

Topics included are theory of errors
involved in the use of approximate
numbers  (including point interpola-
tion from numerical tables), essen-
tials of probability theory and of the
theory of random-measurement errors
(whether the single measurements ure
equally precise or not), determination
ol parameters by the leastsquares
method, choice and testing of empiri-
cal formulas to be htted to data, ele-
mentary statistical analysis of obser-
vational material  (including correla-
tion of two variables) . The book does
not include intermediate or advanced
methods  (systematic use of
and chisquare tests, multi-
partial correlation, analysis
of variance, analysis of time series,
planning of experiments, etc.).

To summarize, in view of its promi-
nent qualities the book may be com-
mended for teaching and self-study to
a reader who needs a detailed and
readable explanation of the rtopic
covered. It may also serve as an in-
more advanced statis-
tical treatises, but it can in no way
replace such treatises.

statistical
Student's
ple and

troduction to

Temperatures Very Low and Very High.
By Mark W. Zemansky. 127 pp. Van No-
strand. Princeton, N.J.. 1961, Paper §11.50.
Reviewed by M. E. Straumanis, University
of Missouri al Rolla.

book is the sixth of the
Nostrand Momentum
Books. published for the Commission
on College Physics. The book contains
(1) tempera-

This small
series of Van

the following sections:
ture as a property of matter; (2)
temperature, entropy, and disorder;
(3) the approach to absolute zero;
(1) the approach to infinite tempera-
ture: and (5) beyond infinity to nega-
Lemperiatures. book
cludes with a bibliography (on one
page) and a three-page index. There
are four plates in the book.
Sections 2, 3, and 41 are written in
an interesting way and are quite
readable. They supply new informa-
tion (for example that the Rankine
scale is used in engineering, page 16)

tive The con-

1o
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Coming Soon . . .

TABLE OF INTEGRALS, SERIES,

AND PRODUCTS
by I. S. Gradshteyn and I. M. Ryzhik

Translated from the 4th Russian Edition by
Scripta Technica, Inc.

Translation edited by Alan Jeffrey

CONTENTS: Introduction. Elementary Functions. Indefinite
Integrals of Elementary Functions. Definite Integrals of
Elementary Functions. Indefinite Integrals of Special Func-
tions. Definite Integrals of Special Functions. Special Func-
tions.

(G598) Late 1965, 1086 pp.

MAGNETISM AND MAGNETIC
MATERIALS: 1965 DIGEST

A Survey of the Technical Literature of the Preceding Year

edited by R. L. White and K. A. Wickersheim

Published in cooperation with the 1965 AIP-IEEE Conference on
Magnetism and Magnetic Materials

CONTENTS: Books and Conference Proceedings. General
Theoretical Problems. Neutron Diffraction, Spin Configura-
tions, and Magnetic Transitions. Properties of Transition
Metals and Their Alloys. Properties of Magnetically Dilute
Alloys. Properties of Non-Metals. Technical Properties of
Soft Magnetic Materials. Magnetically Hard Materials. Thin
Films. Magnetic Domains. Magnetic Materials: Chemistry,
Structure, and Crystal Growth. Nuclear Magnetism. Reso-
nance and Relaxation. Magnetoelastic Phenomena. Optical
Effects. Thermal and Transport Phenomena. Superconduc-
tivity. Laboratory Techniques and Instrumentation,

(W395) October 1965, 260 pp., $11.00

PLASMA TURBULENCE
by B. B. Kadomtsev

| Translated from the Russian by L. C. Ronson
Translation edited by M. G. Rusbridge

CONTENTS: Quasi-Linear Approximation. Interaction of
Waves at Weak Turbulence. Methods of Considering a
Strong Turbulence. Turbulence in Plasma. Conclusion.
(K046) 1965, 149 pp., $6.50

PLEASE SEND THE FOLLOWING:

INTERNAL CONVERSION
PROCESSES

Together with the Proceedings of the International Conference on
the Internal Conversion Process, May 10-13, 1965, Vanderbilt Uni-
versity, Nashville, Tennessee

edited by J. H. Hamilton

CONTENTS: Internal Conversion Processes—Yesterday and
Today. Internal Conversion Theary. Experimental Methods
for the Determination of Internal Conversion Coefficients.
Remarks on Conversion Electron-Gamma Angular Correla-
tions. Proceedings of the International Conference on the
Internal Conversion Process. Appendix 1; Tables of the
Conversion Matrix Elements and Phases. Appendix 2; L
Shell Particle Parameters for Angular Correlations of Con-
version Electrons; Part 1: L and L: Subshells; Part 2: Ls
Subshell. Appendix 3; K/L, Li/L» and Li/Ls Conversion Co-
efficient Ratios. Appendix 4; Conversion Coefficient Stand-
ards. Appendix 5; Table of Electron Binding Energies.
(H118) December 1965, about 660 pp.

PLASMA DIAGNOSTIC TECHNIQUES

edited by R. Huddlestone and Stanley L. Leonard

A comprehensive single source of information about methods of
measuring parameters of gaseous plasmas.

CONTENTS: Introduction. Basic Macroscopic Measure-
ments. Magnetic Probes. Electric Probes. Spectral Inten-
sities. Line Broadening, Optical and Ultraviolet Techniques.
X-Ray Spectroscopy. Far-Infrared Techniques. Optical Inter-
ferometry. Microwave Techniques. Particle Measurements.
Author Index—Subject Index.

(H924) October 1965, 627 pp., $19.50

Proceedings of the First International
Conference on

PHYSICS OF SOLIDS AT HIGH

PRESSURES
edited by C. T. Tomizuka and Roy M. Emrick

This volume contains the proceedings of the symposium
which was aimed at a closer cooperation between the ex-
perimental solid state physicists in the field of high pres-
sure and the theoretical solid state physicists. All major
areas of solid state physics were covered at the conference.
(T520) October 1965, 595 pp., $14.50
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Just Published: December 1965

Volume 15

ANNUAL REVIEW OF
NUCLEAR SCIENCE

. prepared by well-known investigators in each special
ﬁe.‘d for those engaged in teaching and reseorch, Each Review
endeavors to offer o critical oppraisal of current research in
the subject.

Editors: E. Segré, G. Friedlander, H. P. Noyes

Editorial Committee: E. Creutz, H. S. Kaplan, E.
Segré, E, H. Taylor, E. P. Wigner, C. 5. Wu

502 pages
Edwin I, Hart

Particularly in
R. H. Mole

M. Danos and E. G. Fuller
Rabert D. Tripp
John D. Rogers

Walter H. Barkas

Chemical Effects of Nuclear Transformations in
Inorganic Sohds Garman Harbottle

Weak Interactions (First Section) T.D. Lee and C. S. Wu
John O, Blomeke and J. Tom Roherts
Reactions Between Complex Nuclei K. R. Greider

Movement of Fallout Radionuclides Through the
Biosphere and Man o

Solid-State Tract Detectors:
Science and Geophysics

Contents:

Radiation Chemistry of Aqueous Solutions

Dose Response Relationships,
Mammalian Radiobiology

Photonuclear Reactions
Determination of Spin and Parity
Nonspherical Nuclei

Masses of the Metastable Particles

Waste Management

Comar
Applications to Nuclear

R. L. Fleischer,
P. B. Price, and R. M. Walker

All volumes are clothbound, with cimulative, subject, and
author indexes. All back volumes available.

The price, postpaid, for the current and oll back volumes of Mu-
clear Science is $8.50 per copy. (U.5.A.) and $9.00 (elsewhere).
(California residents subjected to 4% sales tox,) Student rates
available.

Order from:

ANNUAL REVIEWS, INC.

231 Grant Avenue, Palo Alto, California 94306

e~ — Clip & Mail Today S el
: ANNUAL REVIEWS, INC., |
| 231 Grant Ave., Palo Alto, Calif., 94306, U.S.A. I
| Pplease send the ANNUAL REVIEW OF NU- |
| CLEAR SCIENCE, Vol. 15, @ $8.50 per copy |
| postpaid (U.S.A.) and $9.00 (elsewhere). (California |
I residents please add 4% sales tax). |
| Check if you wish information on student rates. [] :
} Name :
| | |
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I |
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LOW COST, 'I'HREE-‘IN.-ON.E PORTABLE RECORDER

CEC’s new solid-state DG 5511 introduces engineering and per-
formance advantages never before offered by any recorder in its
price range.

This portable, 2-channel, thermal writing recorder is so versa-

tile it provides the capability formerly achieved only through
multiple instruments. The DG 5511 features two plug-in signal
conditioners for a wide range of voltage inputs. No preamp is
needed for high level signals. Due to its all-modular design, users
may convert from high level signal inputs to low level inputs
by a simple change of plug-in attenuator/amplifier units. In addi-
tion. the DG 5511 is remarkably easy to use with its unique
snap-in. front chart-loading and convenient push-button select-
able chart speeds.

Features: Portable « Rugeed and compact » Lightweight » Low
cost » Versatile (3 in 1) * High performance * Snap-in chart
loading » Excellent frequency response * Push-button chart
speeds = All sohd state.

A wide range of accessories and operating supplies is available.

For a desk top demonstration of the DG 5511, contact your

nearest CEC Field Office, or write for CEC Bulletin §511-X22.

CEC

Duta Recorders Division

CONSOLIDATED ELECTRODYNAMICS

SUBNIDeANY OF lﬂl A HOWELL/ras

At our new facilities we are now growing the largest
Boules of Gallium Arsenide ever grown in the world.
Mobilities of 5000 ¢m* volt sec are being obtained.
Also we are growing Metal Crystals in sizes never
obtained before, some of them 3 feet in length. AND
WHAT ABOUT QUALITY? You will find that
Nuclear Elements Corporation will stand behind any
material it produces with spectrographic analysis, ac-
curate orientation and reliable electronic measurements.
If you are interested in “HIGH QUALITY,"”
interested in Nuclear Elements Corp. You'll also find

you are

that our prices are very competitive, because we are
able to produce larger crystals both for Commercial
and Research Applications.

For example: Doped Gallium Arsenide in boules up to 250 grams

N—P type @ $17.00/gram

Call Area Code—412-287-4731

Nuclear Elements Corporation

420 South McKean Street
Butler, Penna. 16001
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even f[or

those who know a little bit
about very low and  very lligll rems-

peratures, However, and 5
are less enjoyable. Especially the in-
troduction of the Kelvin temperature
scale without even mentoning Gay-
Lussac’s law of 1802, makes it diffi
cult to understand the arrival at the
absolute zero point. If the author
thinks that Gay-Lussac’s experiments
are too elementary, why then does he
mention other simple things in the
book? For instance, on page 47 he
explains what a sodium ion is. There
is also some misleading information,
for example on page 8, . . . the
optical pyrometer may be used at tem-
peratures above the melting points of
metals” (!). We know that there are
metals which melt ac 156%, 30°, and
even at —39°C.

Only elementary mathematics s
used in the book; and the derivations
of some equations, for example that
of Boltzmann (pages 31-35) and that
of Planck (pages 83-85). are given.
Nevertheless, the reviewer disagrees
with the opinion of the author (see
preface) that the book can be used
by a high-school student, especially as
we know that one can graduate from
high  school any
course in chemistry or physics. The
book could be useful only for those
who already have some good knowl-
edge in physics.

sections |

without taking

Physical Acoustics, Principles and Meth-
ods. Volume 2, Part B, Properties of
Polymers and Nonlinear Acoustics. War-
ten P, Mason, ed. 583 pp. Academic, New
York, 1965. S14.00.

Reviewed b_\' Walter . Maver, George-
town University.

The detailed description of relaxa-
tion processes, which formed the main
theme of Part A of the second volume
{Physics Today, September 1965, p.
74), is concluded in Part B. The frst
three chapters are concerned with re-
laxation in various forms of polymers
and to some extent with its relation
to physical acoustics. The frst sec-
tion (W. Philippoff) treats shear de-
formation in polymer liquids and gels,
and only the harmonic aspects of
slressing'art' cOlL‘;i(lL‘l'c(l in terms of
dcoustics. The next two chapters on
telaxation in  solid polymers  and
plasses (1. L. Hopkins and J. E.

McKinney)
chemistry

concentrate on physical
and the mechanical be-
havior ol these polymers, These sec-
tions leave the realm ol acoustics to
some extent but the authors appear
to be aware of this departure, judg-
g from a statement in Chapter 8:
“We are not overly concerned by this,

Parti ularly

since  we  have never

lound any wide agreement on the

definition of ‘acoustics'.”
Re-entry into the tamiliar at-

takes

more

mosphere ol “acoustics”

pliace

by means of a rather brief chaprer

on nonlinear acoustics (R, T, Bever) .
This section gives a description of

the various

that lead 1o

distortion of an

Parameters
harmonic initially
sinusoidal wave. A number of experi-
mental verifications is given here with
more emphasis on results than on ex-
perimental methods. The application
of optical methods, that is, licht dil-
fraction by ultrasonic waves, to prob-
lems of nonlinearity in  liquids is
treated in the st
chapter (L. L.
sections on

part of the last
Hargrove) . These two
nonlinear acoustics pre-
treatment  of

finite amplitude distortion in liquids.

sent a well rounded
The second part of the last chap-
ter (K. Achyuthan) deals with optic-
ultrasonic methods in determination
of photoelastic constants of solids.
Finally. the book contains a sec-
(W. L.

which presents much more

tion on acoustics streaming
Nyborg)
information on this particular sub-
hoth and

ject, theory

than one finds in the usual textbook.

experiment,

Every chapter is written with the
authority and clarity that one now
expects to find in every new volume
of this series. Anybody who has ap-
preciated the contents of the previous
volumes will not be disappointed
with this book.

An Atlas of Models of Crystal Surfaces.
By John F. Nicholas. 220 pp. Gordon
and Breach, New York, 1965, S27.50
Reviewed by H. M. Otte, Martin Co

At the list |Jl'itL‘ this book is a

horrendous  overindulgence by the
publishers. The volume is one of a
series ol eclectic hooks gathered under
the title of Materials Science and En-
gineering Program for which J. [F.]
Nicholas is listed as an associate edi-

+

RANTIYEY

Model of diamond (311). From: An
Atlas of Models of Crystal Structures.

tor. One is tempted to inquire wheth-
er, in that position, he is at the mercy
ol the publishers, or in cahoots with
them. In either case, the result is to

make the dissemination of whatever
useful information may be contained
in this atlas so prohibitively expen-
sive as to question whether there is
in fact any desire o communicate
with fellow scientists or merely with
bibliophiles. The book is most at-
tractively produced.

“An IHlustrated Catalogue
lected Models of  Crystal

would be a more apt description of

of Se-

Surfaces’

the contents. A total of 191 halftone
photographs (415 X 6 inches) have
been assembled under one cover to-
gether with a Z2l-page explanatory

and descriptive introduction written
primarily for the practising surface
chemist or physicist. The introduction
summarizes not only the mathemati-
cal foundations for calculating the
positions of atoms on “atomically-flat
surfaces”™ but also the construction of
the models. For details the reader is
referred to several publications by the

author,

In the FCC, BCC, NaCl and dia-
mond structures 22 surlaces, ranging
from the (100) wo the (85]1) were

photographed. For the FCC and BCC

this was done with the surfaces in

two orientations, one with reference

to the (100) plane and the other
(111y. For the
HCP

recorded

with relerence to the
NaCl, the

structures the surlaces

diamond, and the

were

im only one orientation: however [or
certain - hkl, two  possible surlaces
could exist and in this case both
were photographed. Thus there are
44 |-|t|'I-|L|.|]\f|- for each of the FCA
and BCC structures, 27 for NaCl, 45
for diamond and 43 for HCP, (For
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