
Helmholtz free energy. Perhaps more
serious, some recent advances in liquid
theory are omitted or only mentioned very
briefly in passing. In the chapter on
mixtures, considerable space is devoted to
the original form of conformal solution
theory as proposed by Hugh C. Longuet-
Higgins. The more successful van der
Waals 1 theory, developed by Frances E.
Lelahd and his colleagues in the 1960's, is
not mentioned. It is perhaps under-
standable that the authors, in the interest
of keeping the size of the book within
reasonable bounds, would not want to give
a detailed account of the theories for
molecular fluids. However, some dis-
cussion of this subject would have been
very useful in view of the large number of
theorists and experimentalists working on
such liquids.

KEITH E. GUBBINS
School of Chemical Engineering

Cornell University
Ithaca, N.Y.

Physics in Industry

E. O'Mongain, C. P. O'Toole, eds.
595 pp. Pergamon, Elmsford, N.Y., 1976.
$30.00.

This book is the proceedings of "Physics
in Industry," a "first of its kind" confer-
ence. The conference was convened by
the International Union of Pure and Ap-
plied Physics in Dublin, Ireland, in March
1976 to establish IUPAP's role in industrial
physics research.

In the plenary session, Lewis Bran-
scomb (US) urged full participation by
industrial physicists in IUPAP; H. B. G.
Casimir (The Netherlands) urged that
universities maintain their independence
of industry, and P. Aigrain (France) re-
lated the impact of science on product
developments. In the closing discussion,
C. C. Butler (UK), IUPAP president, con-
cluded that industrial physics and phys-
icists will receive greater attention in fu-
ture meetings and commissions than they
did in the past.

Eighty-five papers representing 22
countries were presented in sessions on
"New Technologies," "Social Aspects,"
"Energy," "Communications and Data
Processing," "Acoustics," and "Biological
Applications." Universities contributed
60% of the papers; industry and govern-
ment each contributed 20%. This
suggests that there are limited opportu-
nities for physicists in European industry.
By contrast, 50% of the US papers pre-
sented came from industry.

Papers included recent developments
in industry, such as magnetic-bubble
memory devices, by H. P. J. Wijn (The
Netherlands); thermodynamic modeling
of metallurgical processes, by B. Brudar
(Yugoslavia), and advances in computer

technology. R. W. Hamming (US) dis-
cussed hardware and software limitations
of computers; A. V. Ferris-Prabhu (US)
reviewed a model for the reliability of
large data-processing systems, and I. W.
Pence (US) described BEAMOS, a new
memory technology with improved per-
formance compared to rotating magnet
memory.

Contributions from university speakers
included M. Schlesinger (Canada) on a
new photoimaging process, G. Sorensen
(Denmark) on plating with ion accelera-
tors and J. T. McMullan (Ireland) on en-
ergy research in a northern maritime cli-

mate. Physics applied to agricultural
research, by J. Schenk (The Netherlands),
and isotope studies of flow processes, by
A. J. Niemi (Finland), are positive ex-
amples where physics can play a unique
role in nations searching for abundance
from technological developments.

Sessions on "Social Aspects" dealt with
the declining university enrollment, sta-
bilized academic demand and unknown
industrial demand for physicists. Gen-
eral trends in this area are similar from
one country to the next. R. Fieschi
(Italy) discussed the impact of politics on
physics research, and J. E. Ripper (Brazil)

Ealing
Tapered
Plasma Tube
Lasers

South Nalick, Mass. 01760, Tel: (617) 655-7000
9649 Cole de Liesse. Dorval H9P 1A3, Quebec
Unit No 5. Carling»ie» Drive. Rexdale M9W 5E7, Ontario
Greycarne Road. Watlord. WD2 4PW, England
Bahnholstr 8. Poslfach 1226, 6128 Hochsi, Germany
1031. Boulevard leanne d'Aic. 59500 DOUAI. France

Helium Neon
2to40mW

Ealing's new Scientifica' range of lasers are the best Helium Neon laboratory

lasers you can buy.

While other laser manufacturers have been simplifying their products Ealing

has continued its tradition of offering the very best in research quality at

affordable prices.

Nothing, from the plasma to the keyswitch, has been overlooked in designing

the finest range of lasers available.

The Plasma is generated from a special HYPERGAS mixture of isotopes

selected to have a lower operating temperature, increased tube life and long

term power output stability. This gas enables the lasers to be tuned for Infrared

operation.

The Tube is totally constructed of fused silica, having optically flat Brewster

Windows and a tightly toleranced, tapered bore. The tapered plasma tube

(International Patents Applied For) has high intensity, high integrated power,

low diffraction noise, improved spatial stabilization and mode locking and

increased efficiency of operation.

The Case contains a stabilized tube mount and is ruggedly built as is the

Power Supply.

Safety Features inc lude a keyswi tch , ou tpu t shut ter , remote in te r lock and

BRH warn ing logo.

Contact your nearest Eal ing off ice l is ted above for fu l l de ta i l s of these lasers.

Ealing - the world's leading supplier of quality optics

Circle No. 38 on Reader Service Card

PHYSICS TODAY / OCTOBER 1977 71



reviewed applied physics in a developing
country.

This conference must be the forerunner
of greater interaction between physicists
from industry, universities and govern-
ments to stimulate industrial innovation
and the technological growth of nations.
This book will give the reader some ideas
on the present institutional challenges
and the opportunities ahead.

FRANK E. JAMERSON
Physics Department

General Motors Research Laboratories
Warren, Mich.

Solar Flares

Z. Svestka
399 pp. D. Reidel, Boston, 1976.
$39.50 clothbound, $23.00 paperbound

The mystery of the solar flare, its origin
and its incredible output of fast particles
and hard radiation is attracting increasing
attention in the physics community. The
flare has been and continues to be one of
the focal points of space missions. Flares
range from tiny pinpoints that wink on
and off for a few minutes to colossal ex-
plosions of 1025 joules in energy, while
others fizzle on for hours or days with
little or no explosive phase. Flare-like
effects are seen in other stars, and the
galactic x-ray sources have many of the
behavioral traits of the solar flare. In-
deed, the active galaxies, the double radio
sources and quasars have flare-like fea-
tures, though they are vastly different in
scale and too distant to study in detail.
Much of the theoretical modelling of ac-
tive galaxies is based on ideas developed
originally to explain the solar flare. But
for all the fascination of active galaxies

and quasars, the solar flare stands at the
center of the stage, because it is the only
example subject to direct observation
with high resolution. The flare is visible
at all wavelengths, from 3-meter radio
waves to gamma rays, and it emits all
nuclei, from neutrons and protons to
iron—with an occasional extraordinary
preference for He3 and aversion to H2.

Except for the homologous flares,
which repeat the same pattern in space
and time at intervals of one or two days,
the individual flares on the Sun are as
varied as the personalities of the indi-
vidual members of the human race.
Consequently, the development of a book
on the morphology of solar flares is not
unlike the task that confronted Gibbon in
developing his work on the decline and
fall of the Roman Empire.

Svestka's long experience with the ob-
servations of solar flares in both soft and
hard radiation has served as an ideal
starting point for his construction of this
book. In spite of the diverse and un-
coordinated aspect of many of the obser-
vational facts, Svestka's tight organiza-
tion of observations, their interpretations
and their current explanations never fal-
ters as the reader progresses through the
350 pages of text and accompanying ta-
bles and figures. The many "close-up"
photographs of flare activity are repro-
duced well enough to convey their varied
points to the reader, and the numerous
graphs and plots of intensities, spectra
and so forth are well composed and clearly
described.

Concluding the observational analysis
of the flare phenomenon on page 299,
Svestka provides a seven-page outline of
37 outstanding features of flares; he then
goes on to provide a 42-page review of the
theoretical ideas that have been devel-
oped to make these features plausible.

Time development of a solar spray on the Sun's limb, as photographed at the High Altitude Ob-
servatory, Boulder, Colorado on 28 October 1972. These eight stages in the spray's development
(left to right top, then bottom), cover a 41-minute interval. (Photograph: Richard T. Hansen.)

One of the most valuable aspects of the
book is the continual, critical evaluation
of both the interpretation of the obser-
vations and the theoretical ideas that try
to explain those interpretations. At no
point is the reader without clear guidance
from the author.

The book is deliberately aimed at the
phenomenology of the solar flare. Except
for some questions in radiative transfer,
there is no attempt to delve into the
purely theoretical problems posed by the
many effects displayed in the context of
flares. The theoretical work was to have
been treated in a second volume, authored
by L. D. deFeiter, whose untimely death
left that work unfinished. The loss of the
projected volume is a pity, but it detracts
in no way from the book in hand. The
physicist or astronomer who wishes to
acquaint himself or herself with one of the
most remarkable phenomena in Nature
will find the book enjoyable and instruc-
tive for an hour, a week or a year of
study.

EUGENE N. PARKER
Laboratory for Astrophysics

and Space Research
The University of Chicago

Chicago, III.

new books
Particles, Nuclei and
High-Energy Physics

A Shell Model Description of Light Nuclei.
I. S. Towner. 383 pp. Clarendon (Oxford
U.P.), New York, 1977. $24.50

Atomic, Molecular and
Chemical Physics

Potential Scattering in Atomic Physics. P.
G. Burke. 138 pp. Plenum, New York, 1977.
$22.50

Stochastic Processes in Chemical Physics:
The Master Equation. Edited, and with in-
troductions by, I. Oppenheim, K. E. Shuler, G.
H. Weiss. 561 pp. MIT, Cambridge, Mass.,
1977. $19.95.

Optics and Acoustics

Inhomogeneous Optical Waveguides. M.
S. Sodha, A. K. Ghatak. 269 pp. Plenum,
New York, 1977. $29.50

Electricity, Magnetism and Fields

Relativitatstheorie. C. M011er. 316 pp.
Bibliographisches Institut, Mannheim, Ger-
man Federal Republic, 1976. (Price not stat-
ed)

Quantum Electronics and Lasers

An Introduction to Lasers and their Ap-
plications. D. C. O'Shea, W. R. Callen, W. T.
Rhodes. 276 pp. Addison-Wesley, Reading,
Mass., 1977. $14.95
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