
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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