
to describe many of the new results
in solar x-ray burst activity; but this
field has only recently spewn forth its
results.

Tandberg-Hanssen is a member of
the staff of the High-Altitude Observ-
atory, National Center for Atmospheric
Research, and a lecturer at the Univer-
sity of Colorado. The book encompas-
ses depth in reviewing the research
material with sufficient development
of concepts to reach the graduate stu-
dent. The volume is vital for back-
ground in solar activity; other volumes
fail to cover the theoretical develop-
ment with same clarity.

The illustrations are sparse but am-
ple for the models studied. The book
is highly recommended as a coherent
analysis of current ideas in solar ac-
tivity.

[ The author is Chief of the Radio Astron-
omy Branch of the Air Force Cambridge
Research Laboratories.

Aspects of cosmic radiation

PROGRESS IN ELEMENTARY PAR-
m TICLE AND COSMIC RAY PHYSICS,
'* VOL 9. J. G. Wilson, S. A. Wou-

thuysen, eds. 315 pp. North-
Holland, Amsterdam (Interscience,

w New York), 1967. $15.50

3 by HENRY VALK

Following their procedure of alternat-
ing review volumes on elementary-

;f particle physics and cosmic rays, the
publishers of Progress in Elementary
Particle and Cosmic Ray Physics de-
voted the four articles of volume 9 to

\ various aspects of cosmic radiation.
The first article on the origin of the

solar wind and cosmic-ray variations,
by E. N. Parker of the University of
Chicago, discusses qualitatively the dy-

''; namical properties of the solar corona
and the manner by which its supersonic
expansion pushes back the galactic
cosmic rays, thus providing for much
of the observed variations in cosmic-ray
intensity. Because Parker has been one
of the prime contributors to our present
understanding of the interplanetary
magnetic field, it is not surprising to
find that his article is concisely (34
pages of text) and lucidly written.

When primary cosmic rays with
energies greater than 1013 eV enter the
earth's atmosphere, they produce sec-
ondaries that in turn interact producing
more and more particles. As these off-
spring of the initiating event progress

towards the earth's surface, they spread
out laterally to yield what are called
extensive air showers. It has been con-
venient to detect these events by means
of large counter arrays spread over a
considerable area. The construction
and maintenence of such arrays is suffi-
ciently costly, however, to warrant an
investigation of other types of de-
tectors. The second article, by J. V.
Jelley of Harwell, concerns the progress
that has been made in developing one
such alternative: that of detecting and
measuring the Cerenkov radiation that
these showers produce in the atmos-
phere. Jelley's review is comprehen-
sive and self-contained, including all
aspects of the subject: the theoretical,
experimental and practical.

The third article, by M. G. K. Menon
and P. V. Ramana Murthy of the Tata
Institute, examines the status, as of
1965, of cosmic-ray-intensity measure-
ments deep underground. Here em-
phasis is placed on the relationship
between such measurements and the
determination of the energy spectrum
of sea-level muons and the detection of
high-energy natural neutrinos.

The fourth and final article in the
book, by V. S. Murzin of Moscow State
University, discusses in some detail the
principles and application of the ioniza-
tion calorimeter. The author empha-
sizes the versatility of the instrument,
particularly as it is used in conjunction
with other detection devices such as
the cloud chamber and nuclear emul-
sions.

All in all, the present volume is au-
thoritative, fully maintaining the high
standard of its predecessors. It should
be a valuable addition to the library of
anyone interested in cosmic-ray physics.

Henry S. Valk is chairman of the physics
department, Behlen Laboratory of Physics,
University of Nebraska. His special fields
include theoretical nuclear and high-en-
ergy physics, scientific research adminis-
tration and elementary-particle theory.

Beyond the atmosphere

TELESCOPES IN SPACE. By Zdenek
Kopal. 140 pp. Faber & Faber,
London, 1968. 50s

by PETER G. BERGMANN

This is a nontechnical presentation of
the contribution that space technology
has made, and will make, to optical
astronomy. The author, professor at
Manchester University, is also associ-

AH IMAGINATIVE NEW BOOK
tut-ccfr-fo-date and

t6e <ioUd vfate field...
Blakemore:
SOLID STATE PHYSICS
This excellent new book presents a pro-
fusely illustrated discussion of the solid
state field. It is designed to serve as the
text for a one-semester course in the
physics of solids. Topics were selected
and arranged so the book can profit-
ably be used by college seniors with a
modest background in modern physics.
Yet the author keeps it attractive to the
beginning graduate student who has
some f a m i l i a r i t y w i th q u a n t u m -
mechanics.

Primary emphasis is placed on the
periodic structure of a crystalline solid
and on its consequent constraints on
the motion of phonons and electrons.
Topics less directly connected with this
theme (including superconductivity and
dielectric and magnetic phenomena)
are treated at a survey level.

The basic elements of crystal struc-
ture and symmetry operat ions are
demonstrated in real and reciprocal
space and applied to the frequency/
wave-vector relationships for phonons.
The scattering of phonons is considered
in detail. The discussion of electrtin
states in solids begins with free electron
theory and progresses to a review of
typ ica l complexit ies for constant-
energy surfaces in metallic and semi-
conducting solids. Influences controlling
electron dynamics are discussed in
terms of their various manifestations
in electric and magnetic fields.

More than 100 problems are offered
and keyed to appropriate points in the
exposition.
About 425 pages, 240 illustrations.
About $13.00. Ready April, 1969. By
John S. Blakemore, Florida Atlantic
University.

W. B. SAUNDERS COMPANY
West Washington Sq., Phila., Pa. 19105
Please send on 30-day
approval and bill me —

BLAKEMORE: SOLID STATE PHYSICS

Name_
(write address below) PT 3.69
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Excitons, Magnons
and Phonons in
Molecular Crystals
Edited by A. B. ZAHLAN
The investigation of processes occur-
ring in molecular crystals involves a
wide range of experimental techniques
including the study of lattice modes
and of optical transitions in the infra-
red, Raman and visible regions.

The papers in this volume, from an
international symposium held at the
American University of Beirut in 1968,
survey present findings, views and
speculations in the area of lattice
dynamics, phonons in combination
wi th electronic transit ions, and
exciton coupling to radiation and
phonon fields. $11.50

Optical Physics
S. G. LIPSON & HENRY LIPSON

Discusses the principles of wave
theory and their application to various
types of waves. The authors' approach
to optics integrates it more closely
with other branches of physics than
do traditional approaches.

A textbook intended primarily for
advanced undergraduate and gradu-
ate courses, this will also be useful to
anyone starting research in optics
requiring knowledge of optical prin-
ciples. Many of the large number of
illustrations have not appeared before
in any textbook. $12.50

Cambridge University Press
32 East 57th Street

New York, N.Y. 10022

kin
simplified
retrieval of
noise buried
signals with

Ithaco's 353
Phase-Lock amplifier

• no tuning required
• phase and gain not affected by adjust-

ment or drift in reference frequency
• adapts automatically to virtually any

reference input
• ultra stable, highly linear detector—no

overload at 1,000 : 1 noise to signal
ratio

• 1.0 Hz to 200 KHz operation

• plug-in construction permits addition
of new or specialized features—pre-
vents obsolescence

For further information and complete
specifications contact:

607 272-7640

ITHACOJNC.
413TAUGHANN0CKBLVD., ITHACA, N.Y. 14850

SEMICONDUCTOR PHYSICIST
BROWN, BOVERI & CO. LTD., the large international company con-
cerned with the generation, distribution, and application of electric
energy, has established a new corporate RESEARCH CENTER near
its headquarters in Baden, Switzerland.

The SEMICONDUCTOR GROUP of this Research- Center is presently
being expanded. Areas of current interest include

• Crystal Growth
• Epitaxy
• Transport Phenomena
• Recombination Processes
• Optical Properties

Staff positions are open. We are seeking to establish contact with Ph.D.
physicists of high scientific ability who are challenged by the task and
the opportunity to build up a center of excellence in semiconductor
research.

For further information, please write to
Dr. J. Feitknecht, Brown Boveri Research Center,
CH-5401 Baden, Switzerland.



ated with the US space efforts. In less
than 150 pages he leads the reader
through what has been accomplished,
and then tells him what may be done
in the years to come. Kopal presents a
a strong argument for the idea that
manned space observatories can un-
dertake many significant explorations
that unmanned observatories cannot.
The book, which is well written, should
be valuable as collateral reading in
undergraduate astronomy courses; it
will also be of value for individual
perusal by persons who wish to get a
survey of the outstanding astronomical
problems and the applications of space
technology but who lack the back-
ground or the interest for a study at the
technical level.

The reviewer is a professor of physics at
Syracuse University where he specializes

** in general relativity.

NEW BOOKS

CONFERENCE PROCEEDINGS
Theory of Condensed Matter. (Symp.
proc). International Atomic Energy Ag-
ency, eds. (Trieste, 3 October-16 Decem-
ber 1967). 1015 pp. $20.00

Fundamental Particle Physics. (Symp.
proc.) Gyo Takeda Yasuo Hara, ed.
(Tokyo, 1967). 167 pp. W. A. Benjamin,
New York, 1968. $8.50

Vistas in Science. (Symp. proc.) David
L. Arm, ed. (Albuquerque, New Mexico,
June, 1968). 256 pp. Univ. of New Mexico
Press, 1968. $5.95
Topics in Nonlinear Physics. (Conf.
proc). Norman J. Zabusky, ed. (Munich,
1966). 724 pp. Springer-Verlag, New
York, 1968. $13.50

Irreversible Aspects of Continuum Mech-
anics and Transfer of Physical Character-
istics in Moving Fluids. (Symp. proc).
H. Parkus and L. I. Sedov, eds. (Vienna,
June 1966). 424 pp. Springer-Verlag, New
York, 1968.
Interstellar Ionized Hydrogen. (Symp.
proc). Yervant Terzian, ed. (Charlottes-
ville, Va., 8-11 December 1967). 774 pp.
W. A. Benjamin, New York, 1968. $15.00
Methods in Subnuclear Physics. Vol. 1.
(Symp. proc). M. Nikolic, ed. (Herceg-
Novi, Yugoslavia, 11-25 September 1966).
499 pp. Gordon and Breach, New York,
1968. Cloth $30.00, paper $14.00

Methods in Subnuclear Physics, Vol. 2.
(Symp. proc.) M. Nikolic, ed. (Herceg-
Novi, Yugoslavia, 11-25 September 1966).
842 pp. Gordon and Breach, New York,
1968. Cloth $51.50, paper $24.00
Solid State Physics, Nuclear Physics and
Particle Physics. (Conf. proc) Igor Sa-
avedra, ed. (Santiago, Chile, July, 1967).
844 pp. W. A. Benjamin, New York, 1969.
$16.00

Work Hardening, Vol 46 (Symp. proc.)
J. P. Hirth and J. Weertman, eds.
(Chicago, Illinois, November, 1966). 382
pp. Gordon and Breach, New York, 1968.
$23.00

Battele Recontres: 1967 Lectures in Math-
ematics and Physics. (Symp. proc). Cecile
M. DeWitt and John A. Wheeler, eds.
(University of Washington, 16 July-31
August 1967). 557 pp. W. A. Benjamin,
New York, 1968 $14.50

Nuclear and Particle Physics. (Symp.
proc). Bernard Margolis and C. S. Lam,
eds. (McGill Univ., Montreal, 7-18 August
1967). 547 pp. W. A. Benjamin, New
York, 1968. $12.50

Solid State Physics, Vol. 1: Electrons in
Metals. (Symp. proc). J. F. Cochran and
R. R. Haering, eds. (Simon Fraser Univ.,
British Columbia, 21 August-1 September
1967). 386 pp. Gordon and Breach, New
York, 1969. $24.50

Long Range Forecasting Methodology.
(Symp. proc). Joseph P. Martino and
Thomas Oberbeck, eds. (Alamogordo, New
Mexico, 11-12 October 1967). 191 pp.
Defense Documentation Center, Cameron
Station, Alexandria, Va., 1967

Mechanical Behavior of Materials Under
Dynamic Loads. (Symp. proc) Ulric S.
Lindholm, ed. (San Antonio, Texas, 6-8
September, 1967). 419 pp. Springer-Ver-
lag, New York, 1968. $18.00

Optical Properties of Dielectric Films.
(Symp. proc) Norman N. Axelrod, ed.
(Boston, Mass., 6-7 May 1968) 283 pp.
Electrochemical Society, Inc., New York,
1968. $9.00

Mossbauer Effect Methodology, Vol. 4.
(Symp. proc). Irwin J. Gruverman, ed.
(Chicago, 111., 28 January 1968). 270 pp.
Plenum, New York, 1968. $15.00

ELEMENTARY PARTICLES

Principles of Particle Accelerators. By
Enrico Persico, Ezio Ferrari and Sergio
E. Segre. 301 pp. W. A. Benjamin, New
York, 1968. $17.75

NUCLEI

Nuclear Theory: The Quasiparticle Meth-
od. (Trans, from Russian). By A. B.
Migdal. 142 pp. W. A. Benjamin, New
York, 1968. Cloth $9.00, paper $4.95

Annual Review of Nuclear Science, Vol.
18, 1968. Emilio Segre, ed. 553 pp. An-
nual Reviews, Inc., Palo Alto, Calif., 1968.
US $8.50, Foreign $9.00

ATOMS, MOLECULES,
CHEMICAL PHYSICS

Microwave Spectral Tables: Polyatomic
Molecules Without Internal Rotation, Vol.
IV. (NBS-70). By Marian S. Cord, Mat-
thew S. Lojko and Rudolph H. Haas. 418
pp. National Bureau of Standards, Wash-
ington, DC, 1968. $5.50

Inorganic Electronic Spectroscopy. By
A. B. P. Lever, 420 pp. American Elsevier,
New York, 1968. $31.50
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MAIN AMPLIFIER
Model CAV-N-1

FEATURING.
ft GAUSSIAN SHAPING.
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ELSCINT LTD. AN ELRON SUBSIDIARY
(FORMERLY ELRON PHYSlCS DIVISION)

PO.B 5 2 5 8 HA IFA , ISRAEL

E L R O N INC 9701 N.KENTON AVE,
SKOKIE ILLINOIS 6 0 0 7 6

REPRESENTATIVES:
ARGENTINA :
Comp. del Instr. Clent.
Echeverrla 1442/6 Buenos Aires
AUSTRALIA :
Consolidated Electronics
505 Lygon St. E. Brunswick N. 11
Victoria 3057
AUSTRIA :
International Eng. Serv.
Veitingergasse 159 AII30 Vienna
BRAZIL :
Relmpex
Av. Presldente Vargas 590
Con). 2204-2205, Rio de Janeiro
ENGLAND :
Intertechnlque Ltd.
5 Victoria Road Portslade Sussex
FRANCE:
Intertechnlque
P.O Box 1, 78 Plalsir
GERMANY
Deutsche Intertechnique
P.O.Box 1645 6500 Mainz

GREECE :
Marios Dallegglo Reps.
2 Alopekls St. Athens 139

HOLLAND :
Comp. Gen. d 'E lec t r lc i te
P.O.Box 1960 The Hague

IRAN :
Elm Afza Co. Ltd.
P.O.Box 660 Teheran

ITALY :
Elettronucleonlca
Piazza de Angel i 7. M i l a n 20146

JAPAN :
Kansal Electronics
8 Toganocho, Ki taku Osaka

MEXICO :
Honeywel l S.A. de C.V.
Av. Const i tuyentes 900
Mexico 10 D.F.

NORWAY :
Lehmkuhl Elektronlkk
P.O.Box 145 Oslo

SWEDEN :
Nanoteknik
P O . B . 3045 Taby 3. Stockholm

SWITZERLAND :
Telemeter Electronics
P.O.Box 140 Zur ich

ADDITIONAL REPS. WANTED

PHYSICS TODAY • MARCH 1969 • 95


