
al periods and so forth for the planets
and natural and artificial satellites.

HELMUT K. WIMMER

In addition to the text, an instructor's
manual is provided which contains
quizzes and worksheets. The quizzes
assume no mathematical background,
as is the case with the questions in the
main text; the worksheets contain some
bare minimal mathematics. Both are
optional, and the instructor must de-
cide whether or not to supplement the
main text with them.

This book, with its beautifully de-
signed illustrations, should provide
many introductory astronomy students
with new insights on this subject.

SILVERIO P. ALMEIDA
Virginia Polytechnic Institute

and State University
Blacksburg

Theory of Defects in Solids:
Electronic Structure of
Defects in Insulators and
Semiconductors

A. M. Stoneham
955 pp. Oxford U. P., New York, 1975.
$79.50

Solids are known for the cornucopia of
defects of all degrees of pathological
complexity that determine most of their
properties; by now the number of de-
fects must have surpassed even the
plethora of elementary particles. All of
these defects have structural as well as
electronic aspects, although in many in-
stances only one type is dominant. To
treat all of them with any theoretical
detail in one book would have been an

unmanageable undertaking, and the re-
sult would have been much longer than
A. M. Stoneham's nearly 900 pages (at
almost 10 cents per page!). Stoneham
has therefore limited the scope of his
book to defects in insulators and semi-
conductors, with only an incidental
mention of metals and heavily doped
semiconductors. He has also concen-
trated on the theoretical aspects of the
electronic properties of these defects; in
fact, nearly half of the book is con-
cerned with theoretical methods rather
than theoretical results.

The presentation and intercompari-
son of advantages and disadvantages of
various theoretical approximations and
schemes is very complete and detailed.
One consequence is that, when it comes
to experimental data, only those are
given that are essential for guidance or
comparison with theory. The stress is
placed on directly observable electronic
phenomena (such as optical transitions,
photoionization, local modes, infrared
absorption, external fields and reso-
nance) of static defects. Hardly any
mention is made of kinetic and dynamic
questions of the formation, motion and
annealing of defects, although the elec-
tronic aspects of these phenomena are
often crucial, as illustrated by the fre-
quent failure of the simple point or
shell-model theories. The book is not
and does not intend to be an encyclope-
dia of defects. Rather, it is a very sys-
tematically written survey of the variety
of theoretical approaches necessary for
the study of defects. The author's atti-
tude is well illustrated by the first sen-
tence of his chapter on vacancies in va-
lence crystals: "There is no adequate
theory of the defects discussed in this
chapter." True but disconcerting.

Upon reading this book, one realizes
why defects in insulators and semicon-
ductors provide such a rich field for
theory: even though usually many
kinds of defects are simultaneously
present, (1) they can often be observed
individually, (2) they produce many
easily measurable effects, either elec-
tronic or optical or elastic or resonance
and (3) last but not least, they are not
hidden behind the sometimes quite im-
penetrable curtain of electrons in me-
tallically conducting solids.

The author avoids dwelling too long
in the many areas where he made his
own major contributions (polarons, F,
Vk and H centers, quantum theory of
diffusion and so on), and the result is a
very uniform, coherent and pleasing
presentation. The book also strikes a
happy medium between being a text-
book and a monograph, with a tho-
roughness of presentation and explana-
tion that makes it suitable for graduate
students. The wide coverage, the list of
nearly 2000 references and a fair subject
index make it a true monograph on the-
oretical methodology in this particular

field. In that sense it is unique and of
great value to all interested in the basic
aspects of defects in solids.

R. SMOLUCHOWSKI
Princeton University

New Jersey

new books

Elementary Particles and Fields
Muon Physics, Vol. 3: Chemistry and
Solids. V. W. Hughes, C. S. Wu, eds. 305
pp. Academic, New York, 1975. $41.50

Atoms and Molecules
Atomic and Molecular Physics and the
Interstellar Matter. R. Balian, P. Encre-
naz, J. Lequeux, eds. 632 pp. North-Hol-
land, Amsterdam, The Netherlands, 1975.
$66.75

Chemical Physics
Advances in Chemical Physics, Vol 31:
Non-Simple Liquids. I. Prigogine, S. A.
Rice, eds. 496 pp. Wiley, New York, 1975.
$34.95
Encyclopedia of Electrochemistry of the
Elements, Vol. 4. A. J. Bard, ed. 465 pp.
Marcel Dekker, New York, 1975. $79.50

Advances in Chemical Physics, Vol. 33. I.
Prigogine, S. A. Rice, eds. 462 pp. Wiley,
New York, 1975. $32.00

Optics
Optical Properties of Highly Transpar-
ent Solids. S. S. Mitra, B. Bendow, eds.
538 pp. Plenum, New York, 1975. $39.50

Advances in Holography, Vol. 1. N. H.
Farhat, ed. 170 pp. Marcel Dekker, New
York, 1975. $17.50
Topics in Applied Physics, Vol. 7: Inte-
grated Optics. T. Tamir, ed. 315 pp.
Springer-Verlag, New York, 1975. $34.40

Quantum Electronics and Lasers
Engineering Applications of Lasers and
Holography. W. E. Kock. 400 pp. Ple-
num, New York, 1975. $25.00

Quantum Electronics: A Treatise, Vol. 1
(Nonlinear Optics, Parts A and B). H.
Rabin, C. L. Tang, eds. 753 pp. Academic,
New York, 1975. $35.00 (Part A), $22.50
(Part B)

Topics in Applied Physics, Vol. 9: Laser
Speckle and Related Phenomena. J. C.
Dainty, ed. 286 pp. Springer-Verlag, New
York, 1975.

Fluids and Plasmas
Plasma Electrodynamics, Vol. 2: Non-
Linear Theory and Fluctuations. A. I.
Akhiezer, I. A. Akhiezer, R. V. Polovin, A. G.
Sitenko, K. N. Stepanov, eds. 303 pp. Per-
gamon, Oxford, U.K., 1975. $22.50

Microwave-Plasma Interactions (Proc. of
the P. N. Lebedev Physics Institute, Vol. 73).
D. V. Skobel'tsyn, ed. 135 pp. Plenum,
New York, 1975. $36.00
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Have you heard?
Sears anc mansKy

nas oeen revisec
UNIVERSITY PHYSICS, Fifth Edition
By Francis W. Sears, Emeritus, Dartmouth College, Mark W. Zemansky,
Emeritus, City College of New York, and Hugh D. Young, Carnegie-
Mellon University
Yes, a new edition of the standard physics text for
science and engineering students will be out in early
1976. This Fifth Edition contains some significant
additions — like Hugh D. Young of Carnegie-Mellon
University as a coauthor — but, basically, the qualities
that have made UNIVERSITY PHYSICS so widely
accepted through the years are still there. Qualities
like the breadth of subject matter, the emphasis on
the problem solving approach, and Sears and
Zemansky's clear writing style and time-tested
organization.

What's New in the Fifth Edition?
A new chapter has been added on "Relativistic
Mechanics" and the sections on modern physics
have been expanded. Certain other sections have
been rewritten to better meet the needs of present
day physics instruction. Three hundred completely
new problems have been added bringing the total
number to nearly 1500. The metric system (SI) is now
the principle measurement system, and an Answer
Book with solutions to all even numbered exercises

be available.

An Examination Opportunity
If you would like to be considered for complimentary
examination copies or would like more information,
write to Alfred Walters, Information Services, Addison-
Wesley. Please include course title, enrollment, and
author of text now in use.

• T

Science and Mathematics Division
ADDISON-WESLEY PUBLISHING COMPANY, INC.

Reading, Massachusetts 01867
Circle No. 34 on Reader Service Card
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Model 192
• Dual Frequency Blades for double

beam measurements
• Continuously Variable Speed,

Brushless Motor
• Cool Operation for minimum IR

Radiation from the blade

Model 125 A
• Synchronous Motor
• Quiet Running
• Low Cost

Send for your free Reference Guide to
Optical Energy Measurements and our
Lock-In Amplifier Catalog which con-
tains additional information on o// our
light choppers. Princeton Applied Re-
search Corporation, P. 0. Box 2565,
Princeton, New Jersey 08540 or phone
609/452-2111. In Europe, contact
Princeton Applied Research GmbH,
D8034 Unterpfaffenhofen, Waldstrasse
2, West Germany.

PRincETon
APPLIED
RESERRCH

Visit with us at the Solid State Meeting
in Atlanta, Georgia, March 29 to April 1, 1976

Circle No. 35 on Reader Service Card
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Plasmas and Laser Light. T. P. Hughes.
518 pp. Halsted, New York, 1975. $90.00

Electricity and Magnetism
Electromagnetic Excitation: Theory of
Coulomb Excitation with Heavy Ions. K.
Alder, A. Winther. 364 pp. North-Holland,
Amsterdam, The Netherlands, 1975. $45.95

Chemisorption and Magnetization. P. W.
Selwood. 172 pp. Academic, New York,
1975. $19.50
The Electromagnetic Interaction in Nu-
clear Spectroscopy. W. D. Hamilton, ed.
941 pp. North-Holland, Amsterdam, The
Netherlands, 1975. $108.50

Static Electrification 1975 (Institute of
Physics Conf. Series, Vol. 27). A. R. Blythe,
ed. 310 pp. Institute of Physics, Bristol,
1975. $45.00

Materials and Solid State
Surface Characteristics of Fibers and
Textiles, Part 1. M. J. Schick, ed. 416 pp.
Marcel Dekker, New York, 1975. $39.50

Surface Physics of Phosphors and Semi-
conductors. C. G. Scott, C. E. Reed, eds.
644 pp. Academic, New York, 1975. $48.75

Applied Solid State Science, Vol. 5: Ad-
vances in Materials and Device Research.
R. Wolfe, ed. 392 pp. Academic, New
York, 1975. $39.50

Crystal Growth from High-Temperature
Solutions. D. Elwell, H. J. Scheel. 634 pp.
Academic, New York, 1975. $39.50

Domain Electrical Instabilities in Semi-
conductors (Studies in Soviet Science).
V. L. Bonch-Bruevich, I. P. Zvyagin, A. G.
Mironov. 398 pp. Plenum, New York,
1975. $37.50

Advances in Structure Research by Dif-
fraction Methods, Vol. 6. W. Hoppe, R.
Mason, eds. 250 pp. Pergamon, New York,
1975.

Ion Implantation Range and Energy De-
position Distributions, Vol. 2: Low Inci-
dent Ion Energies. K. B. Winterbon. 341
pp. Plenum, New York, 1975. $49.50

Light Scattering by Phonon-Polaritons
(Springer Tracts in Modern Physics, Vol.
75). R. Claus, L. Merten, J. Brandmuller.
237 pp. Springer-Verlag, New York, 1975.
$29.70

Topics in Applied physics, Vol. 5: Moss-
bauer Spectroscopy. U. Gonser, ed. 241
pp. Springer-Verlag, New York, 1975.
$30.10

Festkbrper Probleme, Vol. 15: Advances
in Solid State Physics (Plenary Lectures of
the Divisions "Semiconductor Physics," Low
Temperature Physics" and "Metal Physics"
of the German Physical Society, Miinster,
March 1975). H. J. Queisser, ed. 426 pp.
Pergamon, Vieweg, Braunschweig, Germany,
1975.

Astronomy, Space Physics
The Nebular Variables (Int. Series of
Monographs in Natural Philosophy, Vol. 69).
J. S. Glasby. 210 pp. Pergamon, New York,
1974. $22.50

Asteroids, Comets, Meteoric Matter (22nd
Colloquium of the Int. Astronomical Union,
Nice, France, April 1972). C. Cristescu, W.

1976 Award
in Science

Writing

Physics

Astronomy
Sponsored by

American Institute of Physics
United States Steel Foundation

For distinguished writing
about physics or astronomy

in a
newspaper or magazine
or book

Award for a scientist-
physicist, astronomer, or
member of AIP member society

Closes June 30, 1976
(for period of June 1, 1975
to May 31, 1976)

THE AWARD CONSISTS OF:
• $1,500 Cash Prize

• Moebius Strip
• Certificate

For e n t r y b lank f i l l in and mai l th is c o u p o n t o :

Public Relations
American Institute of Physics
335 East 45 Street
New York, New York 10017

Name

T i t l e

Organization

Street Address

City. State, ZIP Code



J. Klepczynski, B. Milet, eds. 231 pp.
Scholium International, Flushing, N.Y.,
1974. $37.50

Planetary Science
Physics and Chemistry of the Earth, Vol.
9. L. H. Ahrens, J. B. Dawson, A. R. Dun-
can, A. H. Erlank, eds. 940 pp. Pergamon,
New York, 1975. $45.00

Climatological Aspects of the Composi-
tion and Pollution of the Atmosphere
(World Meteorological Organization Techni-
cal Note No. 139). G. C. Holzworth. 43 pp.
Secretariat of the World Meteorological Or-
ganization, Geneva, Switzerland, 1974.

Biophysics
Molecular Biology, Biochemistry and
Biophysics, Vol. 8: Protein Sequence De-
termination, 2nd edition. S. B. Needle-
man, ed. 393 pp. Springer-Verlag, New
York, 1975. $44.80

Theory and Mathematical
Physics
Course of Theoretical Physics, Vol. 2:
The Classical Theory of Fields, 4th re-
vised English edition. L. D. Landau, E. M.
Lifshitz. 402 pp. Pergamon, New York,
1975. $16.00

Optimization Theory: The Finite Di-
mensional Case. M. R. Hestenes. 447 pp.
Wiley, New York, 1975. $24.95

Problems in Quantum Mechanics, 3rd
edition. D. ter Haar, ed. 468 pp. Academ-
ic, London, 1975. $19.50

The Structure of Turbulent Shear Flow,
2nd edition (Cambridge Monographs on
Mechanics and Applied Mathematics). A.
A. Townsend. 429 pp. Cambridge U. P.,
New York, 1975. $42.50

Instrumentation and Techniques
Microscopy of Materials: Modern Imag-
ing Methods Using Electron, X-ray and
Ion Beams. D. K. Bowen, C. R. Hall. 304
pp. Halsted, New York, 1976. $27.50

Introduction to Modern Microscopy. H.
N. Southworth. 217 pp. Springer-Verlag,
New York, 1975. $8.60

Heat, Thermodynamics,
Statistical Physics
Thermophysical Properties of Matter,
Vol.11: Viscosity. Y. S. Touloukian, S. C.
Saxena, P. Hestermans. 643 pp. Plenum,
New York, 1975. $62.50

Statistical Mechanics and its Chemical
Applications. M. H. Everdell, ed. 305 pp.
Academic, New York, 1975. $22.75

IUPAP International Conference on Sta-
tistical Physics: Abstracts of the Con-
tributed Papers (Budapest, Hungary, Au-
gust 1975). 269 pp. Akademiai Kiado, Bu-
dapest, 1975.

The Heat Equation. D. V. Widder. 267
pp. Academic, New York, 1975. $22.50

Student Texts
An Introduction to Classical Dynamics.
G. Sposito. 337 pp. Wiley, New York, 1976.
$15.95

PSSC Physics, 4th edition. U. Haber-

Schaim, J. B. Cross, J. H. Dodge, J. A. Wal-
ter. 106 pp. D. C. Heath, Lexington, Mass.,
1976.

Twentieth Century Physics. J. Norwood,
Jr. 405 pp. Prentice-Hall, Englewood
Cliffs, New Jersey, 1976. $16.95

Twenty Lectures on Thermodynamics.
H. A. Buchdahl. 106 pp. Pergamon, New
York, 1975. $12.50 clothbound, $7.50 paper-
bound

Problem Book in Relativity and Gravita-
tion. A. P. Lightman, W. H. Press, R. H.
Price, S. A. Teukolsky. 599 pp. Princeton
U. P., New Jersey, 1975. $20.00 clothbound,
$7.50 paperbound

Deformation Kinetics. A. S. Krausz, H.
Eyring. 398 pp. Wiley, New York, 1975.
$24.95

The Elements of Real Analysis, 2nd edi-
tion. R. G. Bartle. 480 pp. Wiley, New
York, 1976. $16.95

Energy
Energy: Historical Development of the
Concept. R. B. Lindsay, ed. 369 pp.
Halsted, New York, 1975. $25.00

History and Philosophy
James Clerk Maxwell: Physicist and
Natural Philosopher. C. W. F. Everitt.
205 pp. Scribner's, New York, 1976. $7.95
clothbound, $2.95 paperbound

The Advisors: Oppenheimer, Teller and
the Superbomb. H. York. 175 pp. W. H.
Freeman, San Fiancisco, 1976. $6.95

The Solvay Conferences on Physics: As-
pects of the Development of Physics since
1911. J. Mehra. 415 pp. D. Reidel, Dor-
drecht, Holland, 1975. $56.00

The Tao of Physics. F. Capra. 330 pp.
Shambhala, Berkeley, 1975. $12.50 cloth-
bound, $5.95 paperbound

Society and Government
Growth and Its Implications for the Fu-
ture (A Report Originally prepared for Con-
gressional Hearings). E. and D. D. Gray, W.
F. Martin. 181 pp. Dinosaur, Bradford,
Connecticut, 1975. $3.95

Popularizations
The Radio Universe, 2nd edition. J. S.
Hey. 264 pp. Pergamon, New York, 1975.
$15.00 clothbound, $9.50 paperbound

Miscellaneous
Informal Directory of the Organizations
and People Involved in the Solar Heating
of Buildings. W. A. Shurcliff. 118 pp.
Shurcliff, 19 Appleton St., Cambridge,
Mass., 1975. $5.00 check enclosed, $7.00
otherwise (in US)

Authenticity in Art: The Scientific De-
tection of Forgery. S. J. Fleming. 164 pp.
Crane, Russak, New York, 1976. $14.50
(Note: Authenticity in Art is available to
members of AIP Societies from Marketing
Services, AIP, 335 E. 45th St., New York,
N.Y. 10017, for $11.75 prepaid, with checks
payable to Crane, Russak.)

Prelude to Science: An Exploration of
Magic and Divination. R. F. Smith. 129
pp. Scribner's, New York, 1975. $7.95 •

Crystal Structure and
Chemical Bonding in
Inorganic Chemistry
Proceedings of an International Sym-
posium, Wageningen, The Netherlands,
21-22 February 1974

edited by C. J. M. ROOYMANS and
A. RABENAU.

1975 X + 246 pages
US $18.75 / Dfl. 45.00

This volume contains the invited talks
given at a symposium held to mark the
80th birthday of Professor Dr. A. E. van
Arkel, at which the various aspects of
the chemical bond, the crystal struc-
ture and the properties of inorganic
compounds were discussed.

CONTENTS: Foreword (H. J. Vink). In-
troduction to the work of Professor
A. E. van Arkel (W. Klemm). Develop-
ment of the electrostatic aspects in
chemical bonding (W. Klemm). Magne-
tic properties and chemical bonding
(P. F. Bongers). Alkali metal suboxides
- a kind of anti-cluster compound (A.
Simon). Structures and chemical bonds
in vanadium bronzes (P. Hagenmuller).
Stoichiometry, structure and disorder
in solid ionic conductors (W. L. Roth).
The stability of the trigonal-prismatic
coordination of atoms in solids (C.
Haas). The madulung part of the lattice
energy, MAPLE, as a guide in crystal
chemistry (R. Hoppe). Simple rules for
alloying (A. R. Miedema, R. Boom and
F. R. de Boer). The ionic model and the
origin of ligand fields (W.~ C. Nieuw-
poort). Triple interaction models in
ionic solids (L. Jansen).

Case Studies in Atomic
Physics, Volume IV
edited by E. W. McDANIEL and
M. R. c. MCDOWELL.

1975 466 pages
US$49.95/Dfl. 120.00

The present work is the second volume
to consist of studies originally publish-
ed as individual issues of the journal
"Case Studies in Atomic Physics", and
contains five studies.

CONTENTS: Correspondence identi-
ties and the Coulomb potential (A.
Norclitle). Recombination (D. R. Bates).
Relativistic self-consistent-field calcu-
lations with application to atomic hy-
perfine interactions, Parts I, II and III
(I. Lindgren and A. Rosen). Pseudo-
potentials in atomic and molecular
physics (J. N. Bardsley). Analysis for
ion drift tube experiments (I. R Gat-
land).

NORTH-HOLLAND
PUBLISHING CO.
P.O. Box 211, Amsterdam,
The Netherlands

Distributed in the U.S.A. and
Canada by:
American Elsevier Publishing Co.
52 Vanderbilt Ave, New York,
N.Y. 10017
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