
provides the coolant. Descriptions of
the laboratory are included in Mont-
gomery's book.

This is indeed a handbook for the de-
signer. It tells the reader how to design
for the most field per watt, for the high-
est possible field and for the most uni-
form field. Problems of design, of me-
chanical construction and of cooling arc
treated in some detail. There is a chap-
ter on superconducting solenoids and a
little discussion of "noncircular" coils.
The mathematical sections are presented
simply and clearly and need not frighten
a beginning graduate student. The au-
thor follows admirably his stated philos-
ophy that "it is unwise to complicate
(unnecessarily) the analysis of a given
problem."

The early chapters treat, in sequence,
solenoids of uniform and nonuniform
current density. Many elegant little
theorems are derived. For example, it
is shown that the solenoid that gives the
highest field per watt of power con-
sumption has an outer diameter three
times its inner diameter and a lenglh
twice its inner diameter. The discus-
sion of nonuniform current distributions
leads into presentation of the disk sole-
noids evolved by Francis Bitter and
now in routine use at the National Mag-
net Laboratory. Montgomery devotes
appropriate attention to materials of con-
struction and to methods for restraining
the magnetic forces from destroying the
magnet coil.

The chapter on superconducting sole-
noids was written just before an impor-

tant development took place and so is
not up to date. It includes a dear dis-
cussion of the conventional methods for
stabilization of type II superconductors.
But, as the book went to press, work was
beginning on inherently stable super-
conductors that consist of many fine
transposed strands of superconductor
imbedded in a copper matrix. The suc-
cess of this approach can be expected
to revolutionize the superconducting-
magnet art. Nevertheless the author's
treatment of superconducting-coil de-
sign will be useful for some time.

The book concludes with a chapter on
'field analysis," treating the distribution
of field in and around solenoids and de-
scribing methods for producing fields of
any desired homogeneity over any re-
quired volume. The chapter includes
25 pages of computer printout, for a
variety of solenoid geometries, of sev-
eral parameters that characterize field
patterns.

1 was slightly disappointed to find no
discussion of the effects of iron shields.
An intriguing theorem, attributed to
someone at the National Magnet Lab-
oratory, says that iron is best used for
increasing solenoid fields when it is all
completely saturated, and one might
have hoped that Montgomery would en-
large upon this. But, in general, this is
a satisfying and definitive work. If the
reader has occasion to build solenoid
magnets, this book should be on his
shelves.

JOHN P. BLEWETT
Brookhaven National Laboratory

"Bitter plate," that is, a single-turn coil, for a 1.88 MW magnet, which generates 123
kOe; plate has a 2.54 cm internal diameter. The slit is curved to avoid intersecting
any cooling holes. (From Solenoid Magnet Design.)

Electronic and Ionic
Impact Phenomena,
Vols. 1 and 2: Collision
of Electrons with Atoms
By H. S. W. Massey, E. H. S. Burhop
1335 pp. Oxford U. P., Oxford, 1969.
$32.00

These two volumes by Sir Ilarrie Massey
and E. H. S. Burhop will undoubtedly
become an asset for a wide range of
scientists. Theoreticians and experi-
mentalists engaged in continuously re-
fining our knowledge of electron impact
cross sections, plasma physicists, at-
mospheric scientists and astrophysicists
who urgently need .these cross sections
will all find this book a treasure house
in which to look for very authoritative
information.

This reliability comes from the au-
thors' many pioneering works in electron
collisions. Under Massey's leadership,
University College London has re-
mained one of the finest centers of re-
search in atomic and molecular physics.
In fact, no one else is better qualified
to write this book.

Volume 1 is devoted to the collisions
of electrons with atoms. The first part
(chapters 1-5, covering 372 pages)
contains descriptions of the various
experimental methods used for deter-
mining the electron-impact cross sec-
tions. A chapter for each of the col-
lision processes (namely, momentum
transfer or ionization), starts with a very
lucid and up-to-date discussion of the
various laboratory techniques available
for their measurement. Naturally,
such recent developments as techniques
for measuring the cross sections for the
excited or ionized atoms have received
their fair share of discussion.

Nowhere is the description of the
experimental methods made boring by
the excessive enumeration of details.
The emphasis is on clearly explaining
the principles of measurements. To
this end, detailed and explanatory block
diagrams of the experimental setup are
used frequently. The observational
method is followed by detailed review
of the results obtained, with a stress on
the interpretation of the data rather
than on their cataloging.

The latter half of the first volume
(chapters 6-9, covering 291 pages)
deals with theoretical models for de-
scribing cross sections. The authors
have prefaced their discussion by a very
illuminating description of the sys-
tematics of the theoretical problem,
which will considerably help the read-
ers to digest easily the succeeding ma-
terial. The semi-empirical "optical-
model" approach to elastic scattering is
treated at full length as is the scatter-
ing problem in terms of the detailed
atomic structure, which includes the ex-
istence of the atomic states. This latter
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New and recent books from

DIRECT NUCLEAR
REACTION THEORIES
By NORMAN AUSTERN, Univer-
sity of Pittsburgh

A volume in the Monographs and
Texts in Physics and Astronomy
series, edited by R.E. Marshak
Surveying the background and
practical development of theories
of direct nuclear reactions, this
book furnishes a guide to modern
research in this field. Direct re-
actions are discussed as a spe-
cial case of nuclear structure
theory. Students preparing for
work in theoretical or experi-
mental nuclear physics, as well

as active researchers in this field will benefit from this
systematic approach to the vast array of published re-
search articles. 1970 390 pages $19.95

INTRODUCTORY QUANTUM
MECHANICS FOR THE SOLID STATE
By RICHARD L. LONGINI, Carnegie-Mellon University

This book presents the basic ideas of quantum mechan-
ics for atomic binding and for solids. To help the reader
avoid the confusion that commonly arises between
physics and mathematics, the use of higher math-
ematics has been avoided as much as possible although
needed mathematical ideas are introduced. Carefully
selected and tested problems form a large and integral
part of the text. Linear aspects are emphasized and the
Fermi-Dirac distribution is derived on the basis of dy-
namics in order to convey the idea that equilibrium phe-
nomena are the result of dynamic balances.

1970 192 pages $9.95

MATHEMATICAL AND
THEORETICAL PHYSICS
Volumes 1 and 2
fiyEGILA. HYLLERAAS
Foreword by Joseph 0. Hirschfelder

"The first edition of Mathematical and Theoretical Phys-
ics was published in Norwegian.. .and was regarded
as the 'Bible' by a whole generation of Norwegian physi-
cists This is truly a great book written by one of the
greatest physicists of the twentieth century. Nowhere
else will one find all of theoretical physics presented in
such a simple, elegant, rigorous fashion!"

—from the Foreword

Extensively revised and up-dated, the English adapta-
tion of Mathematical and Theoretical Physics appears in
two volumes. The bulk of the author's endeavor encom-
passes five major themes: Mathematical Preparations
for Theoretical Physics; Classical Mechanics; Thermo-
dynamics, Kinetic Theory of Gases, and Statistical Me-
chanics; Electricity and Magnetism; and Atomic Theory.

1970 Volume 1 512 pages $15.00
1970 Volume 2 528 pages $15.00

THEORY OF WEAK INTERACTIONS
IN PARTICLE PHYSICS
By ROBERT E. MARSHAK, University of Rochester,
RIAZUDDIN, University of Islamabad, and CIARAN P.
RYAN, University College, Dublin
A volume in the Monographs and Texts in Physics and
Astronomy series, edited by R. E. Marshak

"This large and exhaustive text will be highly appre-
ciated by all professional physicists, theoreticians, and
experimentalists alike who are at all close to nuclear or
particle physics. It should also be a great asset to gradu-
ate students because of its systematic approach to all
aspects of weak processes, from muon decay to CP
violating K° decays, and because of its consistency and
uniformity in notation.

"...written with pedagogical competence and great
taste." —American Scientist

"... i t is likely to remain the standard reference book
on weak interaction theory for some time to come."

—Science
1969 761 pages $29.95

FAR-INFRARED SPECTROSCOPY
By K. D. MOLLER, Fairleigh Dickinson University, and
W. G. ROTHSCHILD, Ford Motor Company
A volume in the Wiley Series in Pure and Applied Optics,
edited by Stanley S. Ballard
This book will help researchers in any aspect of far-
infrared spectroscopy to study the entire field, and will
show workers in other fields what kinds of problems can
be studied with far-infrared methods. To provide this
type of review of the field, the authors have assembled,
described, discussed, and interrelated representative
examples of the literature available on far-infrared spec-
troscopy. An invaluable reference, the book covers a
wide variety of phenomena in physical chemistry and
physics, and includes four chapters on instrumentation,
a wavelength calibration table, and an exhaustive bibli-
ography. 1970 752 pages $29.50

MOLECULAR PHOTOELECTRON
SPECTROSCOPY
A Handbook of the He584 Spectra

By D. W. TURNER, University of Oxford, C. BAKER, B. P.
Chemicals, Epsom, Surrey, A. D. BAKER, Swansea Uni-
versity, and C. R. BRUNDLE, Bell Telephone Labora-
tories, New Jersey

Molecular Photoelectron Spectroscopy presents an ex-
tensive compilation of the photoelectron spectra of
gaseous molecules ranging from atoms and diatomic
molecules to complex organic and inorganic systems. It
gives a general account of the underlying physical na-
ture of the processes involved and of the experimental
techniques developed by the authors.

CONTENTS. Introduction. Experimental Methods. Atoms
and Diatomic Molecules. Triatomic Molecules. Formal-
dehyde and Related Compounds. Formamide and Formic
Acid. Aliphatic Hydrocarbons. Three-Membered Ring
Compounds. Alkyl and Alkenyl Halides. Acrolein and
Some of Its Derivatives. Benzene. Carbocyclic Aromatic
Compounds. Heterocyclic Aromatic Compounds Hy-
drogen Cyanide and Related Compounds. Miscellane-
ous Inorganic Compounds. Index.

1970 386 pages $19.50
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Wiley-Interscience

FOURIER METHODS IN
CRYSTALLOGRAPHY
By G. N. RAMACHANDRAN, Indian Institute of Science
and R. SRINIVASAN, University of Madras

A volume in the Wiley Monographs in Crystallography,
edited by M. J. Buerger

A treatise on theoretical methods for transforming the
data of x-ray diffraction by a periodic crystal into the
electron density distribution in the crystal, this mono-
graph is particularly concerned with procedures for de-
riving the structure via Fourier methods applied directly
to x-ray intensities. The authors have been involved in
this process for more than a decade. In addition, iso-
morphous replacement and anomalous dispersion are
discussed in detail, with special reference to their appli-
cation in the solution of the phase problem.

1970 256 pages $15.95

CRYSTAL STRUCTURES
Second Edition
Volume 6: The Structure of Benzene Derivatives
Part 1: Molecules Containing One Benzene Ring
By RALPH W. G. WYCKOFF, University of Arizona

"...this volume contains a wealth of detailed informa-
tion about hydrogen bonding, chelate complexes with
metals, and clathrates and other addition compounds.

"With the abundance of precise structure data now
available, it should be possible to develop additive pro-
cedures for the quantitative calculation of the optical
properties of most molecules, crystals, glasses, and
liquids of known composition and structure... Wyckoff's
Crystal Structures constitutes an excellent reliable
source of the structure data needed for this important
problem.

"We should all be grateful to Professor Wyckoff for
the monumental job he has done."

—Journal of the Optical Society of America
1969 455 pages $27.50

THE APPLICATIONS OF
HOLOGRAPHY
By HENRY JOHN CAULFIELD, Sperry Rand Research
Center and SUN LU, Texas Instruments Inc.
A volume in the Wiley Series in Pure and Applied Optics,
Stanley S. Ballard, Advisory Editor
"It was our intention to write a book not for our fellow
holographers, but for the many technical people who
could use holography if they knew what it can do and
how it can be done. Therefore, we have tried to make
the book a self-contained introduction to holography
and its applications...the emphasis is on making the
basic phenomena as clear as possible."

—from the Preface
CONTENTS. Waves and Images. Waves —Their Proper-
ties and Sources. Split-beam Holography. Single-beam
Holography. Physical Recording Media and Recon-
struction Efficiencies of Holograms. Classification of
Holograms. Limitations of Holography. Applications to
3-D Photography. Applications to 2-D Photography.
Applications of Computer-Generated Holograms. Appli-
cations to Optical Data Processing. Applications to In-
terferometry. Applications of Holographic Information
Storage Applications of Holography to Microscopy.
Applications of Holography to Motion Pictures and Tele-
vision The Future of Holography. Appendix. References.
Index 1970 160 pages $9.95

FUNDAMENTALS OF GASEOUS
IONIZATION AND PLASMA
ELECTRONICS
By ESSAM NASSER, Iowa State University
A volume in the Wiley Series in Plasma Physics, edited
by S. C. Brown

Fundamentals of Gaseous lonization and Plasma Elec-
tronics presents an introductory treatment of the wide
range of engineering applications of ionized gases and
plasmas. The author proceeds systematically from neu-
tral gas to fully ionized gas, emphasizing the transition
or the electrical breakdown that occurs. After the funda-
mental topics have been covered in each chapter, the
reader is introduced to more advanced concepts. Much
recently published foreign work that cannot be found in
the English literature has been incorporated.

1970 496 pages $19.95

PHYSICS OF SEMICONDUCTOR
DEVICES
By S. M. SZE, Bell Telephone Laboratories, Inc.

"This book on electronic devices should prove very
appealing to solid-state physicists. In every case the
theory that underlies the mechanism under discussion
is elaborated with sufficient detail and references so
that an interested reader may work out the complete
picture for himself.

"In addition, there are many features that one does
not usually find in a physics book, making this book a
joy to read...there are untold numbers of diagrams
illustrating problems; ample tabular data is available,
and technical glossaries. These become particularly
necessary in view of an avalanche of new devices having
exotic names as well as performing exotic functions."

—Physics Today
1969 812 pages $19.95

FUNDAMENTALS OF RADIATION
PROTECTION
By HUGH F. HENRY, DePauw University

"Dr. Henry writes in an easy style and manages to com-
press a good number of facts into a short exposition, a
feature which seems to be increasingly rare in writing
about radiation protection.

"In summary, applying the standard subjective ap-
praisal methods currently so popular in radiation pro-
tection we must say that the benefits of exposure to this
text clearly outweigh the risks." —Nuclear Science

1969 485 pages $17.50

See these and other titles at Booths 89 and 90 at the
American Physical Society Meeting.

WILEY-INTERSCIENCE
a division of JOHN WILEY & SONS, Inc.
605 Third Avenue, New York, N. Y. 10016

in Canada.
22 Worcester Road, Rexdale, Ontario
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4 Physics Texts From Prentice-Hall:

ELEMENTS OF PHYSICS,
Fifth Edition, 1971
By George Shortley and Dudley Williams.
The updated Fifth Edition offers a new
section devoted to quantum mechanics.
The authors provide an understanding
of physics as a quantitative science
based on observation and experiment;
and an appreciation of the experi-
mental laws and fundamental princi-
ples that describe the behavior of the
physical world. Available in a two-
volume set, or a combined volume.
March 1971, 512pp, $9.50, Vol. 1
(26836-7); $9.50 Vol. II (26837-5)
Combined Volume: 992pp, $15.96
(26838-3)

DYNAMIC ASTRONOMY
By Robert T. Dixon, Riverside City
College, Riverside, California.
DYNAMIC ASTRONOMY is directed pri-
marily to the liberal arts student and
to the general science reader in the
field of astronomy. Presuming no
previous training in science, the author
presents a logical core of important
concepts of basic astronomy upon
which the instructor can elaborate.
Spring 1971, approx. 416pp, $11.95
(22121-8)

THE PHYSICAL SCIENCES,
Fifth Edition
By Cable, Getchell, Kadesh,
and Wilson.
STUDY GUIDE
SCIENCES, By
Leland L.Wilson
Iowa
THE PHYSICAL
tion, examines

Poppy

FOR THE PHYSICAL
Willard J. Poppy and
University of Northern

SCIENCES, Fifth Edi-
the major ideas of

physics, chemistry, meteorology, geo-
ology, and astronomy for the non-
technical student. Poppy and Wilson
provide a new study guide to accom-
pany the text, which furnishes: a chap-
ter summary, a list of important terms;
questions; experimental investigations,
and sets of data for analysis.
Text: 1969, 577pp, $10.95 (67178-4)
Study Guide: December 1970, 192pp,
$2.95 (67177-6)

ELECTROMAGNETIC FIELDS
AND WAVES
By Vladimir Rojansky,
Harvey Mudd College.
Professor Rojansky leads the student
through the rudiments of Maxwell's
field equations for bodies at rest, and
introduces him to such important ex-
amples of electromagnetic waves as
radiation from a short antenna and
waves in rectangular guides. The text
assumes a prerequisite of calculus and
a course in the elements of physics.
January 1971, approx. 464pp, $11.50
(54916-2)

PRENTICE-HALL, Englewood Cliffs, N.J. 07632

ANOTHER K L I N G E R "INDISPENSABLE"

Lathe bed optical bench

If your current work in optics involves only lightweight components, you'll do well to
stay with your Zeiss triangular-profile optical bench because it can't be excelled for
convenience and accuracy.
But if your components are getting bigger and heavier, you'll want to know about the
lathe bed optical bench in the photo. It is constructed of heavy cast iron to provide
guideways that guarantee kinematic stability of the sliding carriages. An engraved
scale extending the full length of the bench permits carriage positions to be determined
with remarkable accuracy. Leveling is a quick and simple process thanks to the four
adjustable bracket supports.
In two models: type 2080, 170 cm long, weight 98 Ib and type 2081, 210 cm long, weight
146 Ib.
All the carriages are designed to support accessories mounted on 13.7 mm diameter
stems, and all are equipped with spring loaded verniers for 0.1 mm positioning precision.
We have basic carriages, cross-carriages, vertical-lift carriages, and multiple-function
types.

A postcard will bring you dimensional and price details.

KLINGER SCIENTIFIC APPARATUS CORP.
83-45 PARSONS BOULEVARD, JAMAICA, N. Y. 11432 / (212) 657-0335

SEE US AT BOOTH 141

discussion includes, in great detail, the
Born approximation as applied to elastic
and inelastic scattering and the analytic
theory (for example, generalized varia-
tional method and distorted wave
method) for slow collisions. As in the
first part, the main emphasis is on the
comparison of theory with experimental
results. Recently discovered resonance
phenomena and threshold behavior have
also received fair treatment.

Volume 2 deals with the collision of
electrons with molecules and photoion-
ization, and treats almost all facets of
the electron-molecule collision. These
facets include elastic scattering, rota-
tional and vibrational excitation, elec-
tronic excitation, ionization and attach-
ment. Reference is made to specific
molecules (H2, O2, N2, CO, CO., H,O)
which makes the book very useful for
those interested in practical applica-
tions of the data.

The section on photoionization also
includes negative ions and radiative at-
tachment and photo detachment.
These processes play an important role
in the lower D region of the ionosphere
and, therefore, their inclusion greatly
adds to the book's utility.

The level of the theoretical treatment
is very practical minded. Thus at
places this tends to be nonrigorous and
may not completely satisfy a serious
modern theorist. But, because of this
approach, the two volumes will be very
welcome to a large cross section of
readers.

SHEO S. PRASAD
University of Florida

Introduction to
University Physics, Vol. 2
By J. Magan
972 pp. Allyn and Bacon, Boston, Mass.,
1969.

Introductory books to university physics
are now almost legions in number. Al-
most each university has its own text-
book, written by one or more members
of the physics faculty. Slowly the time
is coming, when an International Asso-
ciation of Physics Introductory Text
Writers (IAPITW) will be formed.

Joseph Magan's textbook is intended
for an introductory course for college
and university students majoring in
science and engineering. The contents
follow the classical pattern. Part one
presents mechanics, heat, wave motion
and sound. In the first paragraph the
philosophy of physical methods is very
well introduced, and the notions of vec-
tor additions and subtractions are help-
ful for the students. It is a pity that a
college physics course can not generally
use the simple calculus. I hope the
present generation will still be alive
when basic calculus is among the stan-
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