
justification for the assumptions of the
model. Because there is no theoretical
prediction of the form of a property's
dependence on ionicity, it is necessary
to introduce new arguments and new
ideas in the rationalization of each new
observed trend. This feature, which in
the past has been more common to
chemical than to physical theory, tends
to prevent the hoped-for conceptual
unity of the work.

Perhaps the most unsettling proper-
ties, from the point of view of Phillips's
model, are properties with which one
associates effective charges, and which
would therefore seem intuitively closest
to the ionicity concept. One such
property is the piezoelectric constant,
for which the associated effective
charge is found experimentally to
change sign as the ionicity is increased.
Another such property is the transverse
effective charge that is associated with
the splitting of the longitudinal and
transverse optical vibrational modes.
That charge shows so little trend with
ionicity that it was necessary to define
a somewhat unphysical charge (by di-
viding by the dielectric constant) to
obtain a correlation. The difficulty of
consistently squaring such features
with the model could suggest that the
model has not reached the essence of
the problem, though the empirical cor-
relation of properties with an ionicity
defined spectroscopically is in no way
affected by this.

What I feel is the inadequacy of the
Universal Semiconductor Model does
not reduce the great utility of this book
in providing a comprehensive descrip-
tion of the electronic structure and the
properties of semiconductors as well as
the insight of one of the leading solid-
state theorists. This will unquestion-
ably prove an influential piece of work
and an important addition to the li-
brary of all solid-state scientists and
engineers.

Walter A. Harrison is professor of applied
physics at Stanford University. He is the
author of two books, Pseudopotentials in the
Theory of Metals and Solid State Theory.

The Quiet Sun

Edward G. Gibson
330 pp. National Aeronautics
and Space Administration, 1973. $6.20

Unmanned satellite observations of the
sun in the first dozen years of the Or-
biting Solar Observatory program have
added immeasurably to our knowledge
of solar-atmosphere physics. The solar
instruments on board Skylab's Apollo
Telescope Mount package have the po-

The birth of a major solar flare is recorded in this NOAA photograph of 7 August
1968. A flare extending over 800 million square miles broke out the next day.

tential of adding again as much infor-
mation with many exciting results hav-
ing already been announced. Edward
G. Gibson is an integral part of the
Skylab undertaking, as science pilot on
the third manned mission. As part of
his training for the Skylab 4 mission,
Gibson, who holds a doctorate in engi-
neering with a minor in physics, had to
become conversant with the current
state of solar-physics research. The
result of his extensive studies is this
excellent book, The Quiet Sun.

The book fills a need for an up-to-
date treatment of the full range of solar
phenomena on a level suitable for use
in an advanced undergraduate or be-
ginning graduate-level course on solar
physics. Most of the existing books
that deal with the sun in whole or in
part that come to mind have copyright
dates within two years of 1965, and the
books were probably written a full dec-
ade ago. In the intervening years, the
role of dielectronic recombination in
the corona has been fully recognized
and a wealth of detail about chromos-
pheric velocity fields has come to light.
These matters, and many more, are
dealt with by Gibson.

This book is clearly written, and the
text is weighted toward the discussion
of physical principles, with mathemat-
ical details kept to a minimum. It is
abundantly clear that the author has
spent considerable time thinking about
the physics of the sun: the presenta-
tion is filled with physical insights.

The text begins with a brief summa-
ry of the central questions of solar
physics including: What are the abun-

dances of the elements in the sun?
What is the total energy flux through
the sun? What is the cause of the
solar cycle? This summary is followed
by a chapter entitled "A Description of
Solar Structure and Processes," which
is an excellent review of the current
state of knowledge about the quiet and
active sun. These first two chapters
could be used in a first course for un-
dergraduate physics and astronomy
majors as a supplement to treatments
in available general textbooks.

The remainder of the book is divided
into four chapters dealing with, in
turn, the interior, the photosphere, the
chromosphere and the corona. The
chapter on the solar interior is a com-
petent discussion of the topic, giving
equal space to the background theory
and the specifics of existing solar mod-
els.

The discussion of the solar photos-
phere contains good treatments of the
relevant parts of radiative transfer
theory, basic atomic line formation
theory, the theory of line broadening
and of the thermodynamic state of the
gas, as well as some discussion of the
important observations and models of
the photosphere. However, in this
chapter I felt that theory had been em-
phasized too much relative to observa-
tions. Part of the problem may lie in a
quirk in the organization of the book.
Gibson decided to put his discussion
of granulation in the chromosphere
chapter in order to discuss all aspects
of solar velocity fields in the same
place. I believe that his decision to or-
ganize in this manner is potentially
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Let us simplify your
textbook selection

This year, visit the McGraw-Hill booth
first. Whether you're just browsing or looking
for a particular text, we'll be at Booth 1 6 with
our complete selection of outstanding physics
and astronomy texts, ready to serve you. Why
don't you check out the new books listed on
this page and then stop by and see us? We could
save you a lot of time and trouble.

THE ELECTROMAGNETIC FIELD
Albert Shadowitz, Fairleigh Dickinson University

1974, 608 pages, (056368-3), $15.50

FUNDAMENTALS OF MECHANICS AND
HEAT, Second Edition
Hugh D. Young, Carnegie-Mellon University

1974,653 pages, (072638-8), $11.95
Instructor's Manual (072639-6)

INTRODUCTORY

PHYSICS FOR THE LIFE SCIENCES
Alan H. Cromer, Northeastern University

1974, 512 pages (014430-3), $11.95
Lab Manual (014432-x), $3.95; Study Guide
(014433-8), $3.95; Instructor's Manual
(014431-1)

COLLEGE PHYSICS, Fifth Edition
Robert L. Weber, Kenneth V. Manning, Marsh
W. White, all of Pennsylvania State University,
and George A. Weygand, Bridgewater State
College

1974, 928 pages, (068827-3), $13.95
Instructor's Manual (068828-1)

ENERGY AND THE ENVIRONMENT
John M. Fowler, University of Maryland

1974, 336 pages, (021720-3), $7.95
Instructor's Manual (021 721-1); and Workbook
(021722-x)

ADVANCED

X-RAY SPECTROSCOPY
Leonid V. Aza'roff, University of Connecticut

1974, 576 pages, (002674-2), $20.00

X-RAY DIFFRACTION
Leonid V. AzaYoff, University of Connecticut,
Roy Kaplow, Massachusetts Institute of Tech-
nology, N. Kato, Nagoya University, Japan,
Richard J. Weiss, Army Research Center, Water-
town, Massachusetts, A. J. C. Wilson, The
Georgia Institute of Technology

1974, 735 pages, (002672-6), $27.50

THE SELF-CONSISTENT FIELD FOR
MOLECULES AND SOLIDS: QUANTUM
THEORY OF MOLECULES AND SOLIDS,
Volume 4
John C. Slater, Massachusetts Institute of Tech-
nology

1974, 640 pages, (058038-3), $19.50

INTERMEDIATE

INTRODUCTION TO THE QUANTUM
THEORY, Second Edition
David Park, Williams College

1974, 640 pages, (048481-3), $15.50

ASTRONOMY

CONCEPTS OF CONTEMPORARY
ASTRONOMY
Paul W. Hodge, University of Washington

1974, 576 pages, (0291 25-x), $10.95
Instructor's Manual (029127-6)

McGRAW-HILL BOOK COMPANY, 1221 Avenue of the Americas, New York, New York 10020
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Look into
Lumonics' new, series 600A

TEA LASERS
SERIES TEA-600A Co2 LASER/AMPLIFIER MODULES

• Oscillator outputs to 300 joules • Peak power to 1.5 GW

• Beam divergence as low as 1 mr • 99%+pulse reliability

• Amplifier gain 4.3%/cm, ±5% uniformity

Series TEA-600A Modules are de-
signed for the purpose of pro-
ducing high energy, high bright-
ness pulses at 10.6M. Operation
is by transverse excitation of
gas at atmospheric (or higher)
pressure.
Systems are based on the use
of modules which may be used
individually or in series as either
amplifiers or oscillators.
Each module consists of a dis-
charge cavity 9x9x50 cm, Marx
type energy storage bank, trig-
gering circuitry, gas flow system
and, in the case of an oscillator,
optics and adjustable mounts.
A 50 kvdc power supply is
optional.
In amplifier applications, mod-
ules are intended for use in the
large signal or saturated regime.
Each provides a volume of ex-

Write or call today for detailed information.

cited gas 50x8x8 cm where the
gain is everywhere in excess of
4%/cm and is uniform to ±5%.
Optical homogenity is better
than \/30.
Preionization of the discharge
cavity is by means of a propri-
etary uv flash source. Systems
do not involve vacuum equip-
ment or fragile foils and produce
no measurable amounts of X-rays.
Standard Lumonics hardware
may now be purchased off the
shelf, which can amplify Ins,
10.6M pulses at the mj level to
the 100 joule level. Larger am-
plifiers are currently under con-
struction and will be announced
shortly.

-1 RESEARCH L
1755 Woodward Drive, Ottawa, Canada K2C 0P9 / Tel. 613 225-1606
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misleading. With only a cursory read-
ing, the unsophisticated reader could
conclude that granulation is a chro-
mospheric phenomenon. I think the
author should have kept strictly to his
layer-by-layer discussion.

The description of vertical oscilla-
tions in the chromosphere and the
question of mechanical heating of the
whole outer solar atmosphere is treated
in considerable detail. Because of the
extreme importance of these topics to
the understanding of the structure of
the chromosphere, I feel the emphasis
is warranted. It is unfortunate that a
lot of contributions to chromospheric
research from studies of the uv and euv
solar spectrum were a little too late to
be included in the book.

The final chapter of the book is a
thorough and well balanced discussion
of the physics of the quiet corona.

The entire volume is profusely illus-
trated. However, to fit the many fig-
ures in the text, it was necessary to re-
duce them in size to a point where it is
a strain to read some of the material.
Furthermore, the illustrations taken
from other sources contain information
that is not discussed in the text or the
captions. In comparing these figures
with the original sources, I find that
many were redrawn for this book. It is
unfortunate that the extraneous matter
was not removed in the process.

It is quite clear that most of the neg-
ative comments above are of a rather
unimportant nature. In fact, I can
recommend the book to the reader
without hesitation. It is most pleasant
to report that the book is well printed,
well bound, and well proofread and in-
expensive!

ROBERTD. CHAPMAN
Laboratory for Solar Physics

Goddard Space Flight Center
Greenbelt, Maryland

Optical Production
Technology

D. F. Home
567 pp. Crane, Russak; New York,
1972. $42.50

Lens making is an ancient art, and
many principles and even materials
used centuries ago are still in use
today. But the scope of application of
optical surfaces is now extremely wide,
as is the base of technology that is ap-
plied to their manufacture. In its
broadest sense, the term "optical pro-
duction technology" would cover the
manufacture of lens elements from,
say, the cheapest condenser lens to the
largest telescope mirror—a range of
cost, precision and manufacturing time
of perhaps seven orders of magnitude.

Optical Production Technology sue-


