
Many of these were taken from the re-
search literature and should help to give
the student a feeling of a direct relation
to experimental results.

The student, particularly, will find
the organization of each chapter very
appealing. Major concepts are identi-
fied in bold numbered sections, with
questions examining conceptual under-
standing at the end of most sections
and a summary section at the end of
each chapter. Extensive problems at
the end of each chapter apply ideas as
well as occasionally extending them.
Answers to the questions are also given
as an additional learning aid.

Inasmuch as the book is introductory
and descriptive, it would be helpful to
find references to more detailed, ad-
vanced treatments displayed more
prominently. Unfortunately, those that
are given are somewhat hidden, and
some effort is required to seek them
out. Figure captions in small print
overlap into the otherwise wide margin
on the left side of the page. This physi-
cal format appears to be a distinct asset
for the student.

All in all, the book is rather impres-
sive and should find good use in the
classroom.

UWEJ . HANSEN
Indiana State University

Far-Infrared Spectroscopy

$29.95

K. D. Mbller,
W.G.Rothschild
797 pp. Wiley, New York, 1971.

The volume under review is a well
produced, 800-page compendium of
information about far-infrared spec-

Work hardening in an aluminum alloy.
Dislocations are shown piled up against
barriers in the crystal. Such pile-ups exert
back stress on the dislocation source! so
that an increasing amount of shearing stress
must be applied to the crystal for the source
to operate, resulting in work hardening.
Photo provided by Neville Carter of Earth
and Space Sciences Dept. of SUNY
(Stony Brook) was taken by K. C. Jain,
Dept. of Engineering SUNY (Stony Brook).

troscopy—defined by the authors as
covering the wavelength range from
fifty microns to 1000 microns. The use
of these wavelengths for research pur-
poses has increased so much in the last
decade that a volume with the title
Far Infrared Spectroscopy was certain
to appear sooner or later, but it is dif-
ficult to see to whom this particular
book is addressed. It is not sufficiently
systematic to be suitable for student
use, nor does it have enough original
matter or critical content to make it
appealing to specialists. The latter will
find that they are continually meeting
material familiar to them and which has
simply been lifted out of published
sources.

The authors, K. D. Moller and W. G.
Rothschild, are themselves practitioners
in experimental far-infrared spec-
troscopy; but they do not seem to have
had a clear vision of what their book
should contain, so they have had about
one-third of the book written by other
authors in the form of appendices.
I deplore the practice of having hidden
authors and believe that much of the
material that these contributors have
written is not suitable for sale in book
form but should properly have been
given as review articles in journals.
There, not only would there be better
assurance of enthusiastic scholarship
on the part of the individual authors,
but they would have had the benefit of
critical refereeing before their work
was printed. The last appendix is a
"far-infrared bibliography" by E. D.
Palik, whose work over the years has
been much appreciated by workers in
the far infrared field; but Palik's con-
tribution would have been more appro-
priately presented in an inexpensive
government publication, which then,

New Books from
North-Holland
Selected Papers of
Cecil Frank Powell
Edited by E. H. S. Burhop, University
College, London, W. 0. Lock, CERN,
Geneva, and M. G. K. Menon, Tate In-
stitute of Fundamental Research,
Bombay

Contents: Introduction. Fragments of
Autobiography. Cambridge Period.
The Mobility of Ions in Gases. Monster-
rat Expedition. Early Emulsion Work
1938-1948. The Discovery of Pi-
Mesons and Related Work. High En-
ergy Interactions, Mesons, Heavy Parti-
cles etc. 1948-1962. Walter Bothe
Memorial Lecture 1969. Obituary of
C.T.R. Wilson. Science and Society.
1972, 470 pp., $27.50.

Case Studies in Atomic
Collision Physics, Volume 2
Edited by E. W. McDaniel, Georgia In-
stitute of Technology, Atlanta, and
M. R. C. McDowell, Royal Holloway
College, England

Contents: Three-Body Recombination
of Positive and Negative Ions. Preci-
sion Measurements of Electron Trans-
port Coefficients. Differential Cross
Sections in Electron Impact lonization.
Interpretation of Spectral Intensities
from Laboratory and Astrophysical Plas-
mas. Atomic Processes in Astrophysi-
cal plasmas. Polarized Orbital Approxi-
mations. Photodetachment: Gross
Sections and Electron Affinities. The
Role of Metastable Particles in Collision
Processes. 1972, 632 pp., $49.50

Many-Electron Theory
By S. Raimes, Imperial College, Uni-
versity of London

Contents: Resume of the Many-Elec-
tron Problem. The Occupation Number
Representation (Second Quantization).
The Hartree-Fock Method and Free-Elec-
tron Gas. Plasma Oscillation in a Free-
Electron Gas. The Schrodinger, Heisen-
berg and Interaction Pictures. The A
Adiabatic Hypothesis and the Energy of
the Ground State. Feynman Graphs.
The Linked Graph Theorem. The Cor-
relation Energy of a Free-Electron Gas.
Green Functions and the One Electron
Schrodinger Equation. Green Functions
for Many-Electron Systems. Appen-
dices. 1972, 286 pp., $21.50
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1. A PEDESTRIAN APPROACH TO
QUANTUM FIELD THEORY
By Edward G. Harris, University of Tennessee

This book is an introduction to quantum field theory
with a minimum of formalism. Numerous applications
to problems in modern physics include quantum elec-
trodynamics, beta decay, quantum statistics, and
plasma and solid state physics. Other topics include
coherent states of the radiation field, quantum theory
of Cerenkov radiation, the Boltzman equation for
quantum gases, and the quantum theory of Landau
damping of plasma oscillations.

1972 208 pages $11.95

2. SEEING SOUND
By Winston E. Kock, Bendix Corporation

Seeing Sound is a clear and concise treatment of the
visual presentation of sound, a presentation which
can provide a better understanding both of sound
quality (as in voice or musical instrument sounds),
and of the propagation characteristics of sound
waves. It further describes how the recently dis-
covered process of holography can make objects
visible when "illuminated" with sound waves.

1971 93 pages $7.95

3. INTRODUCTION TO PARTICLE
PHYSICS
By R. Omnes, Universite d'Orsay, Paris

The author provides an advanced discussion of par-
ticle physics for use at the graduate level and for pro-
fessional reference. Basic concepts of experiments
and theory are covered, and current advances in
particle physics are reviewed.

1972 414 pages $18.50

4. LOW ENERGY ELECTRON
SPECTROMETRY
By Kenneth D. Sevier

This is the first single-volume work to provide exten-
sive coverage of advances being made within the
rapidly expanding field of low energy electron spec-
trometry. The topics treated comprise two main sub-
ject areas: electron spectrometry instrumentation,
and a review of work on such topics of atomic physics
as Auger, Coster-Kronig, autoionization effects, in-
ternal conversion of nuclear transitions, work related
to atomic recoil following alpha-decay, natural widths
of atomic levels, atomic electron binding energies,
and electron energy losses due to scattering in solids.

1972 397 pages $35.00

5. THE CALCULATIONS OF
ATOMIC COLLISION PROCESSES
By Kenneth Smith, University of Nebraska

This book emphasizes the use of digital computers in
obtaining numbers within the framework of the most
successful method developed to date—the close-
coupling approximation. This is the only book on this
subject which incorporates computer algorithms for
calculating cross sections in close-coupling approx-
imations.

1972 218 pages 31 illus. $13.95

6. HIGH ENERGY
ELECTROMAGNETIC PROCESSES
IN CONDENSED MEDIA
By M. L. Ter-Mikaelian, Armenian Academy of
Sciences, Yerevan University
Volume 29 in the Interscience Tracts on Physics and
Astronomy, edited by R. E. Marshak

This book is devoted to the various electromagnetic
processes which occur when charged particles or
electromagnetic radiation pass through matter (crys-
tal, amorphous medium, inhomogeneous medium with
periodical or accidental inhomogeneity). Many differ-
ent theoretical methods are explained and applied to
the calculation of electromagnetic processes, and
these are supported by a detailed survey of the ex-
perimental data.

1972 480 pages 78 illus. $27.50

7. THEORY OF HYPERFINE
STRUCTURE OF FREE ATOMS
By Lloyd Armstrong, Jr., The Johns Hopkins University

Using the powerful tools of modern theoretical atomic
physics, this volume develops a comprehensive
theory of the hyperfine structure of free atoms.
Clearly stated approximations and a consistent set of
techniques serve to bring together diverse subfields
of hyperfine structure, and emphasis is placed on
constructing a consistent vigorous theory of fine and
hyperfine structure.

1971 209 pages $14.95

8. THEORY OF CHARGE
EXCHANGE
By Robert A. Mapleton, Air Force Cambridge
Research Laboratories

A volume in the Wiley-lnterscience Series in Atomic
and Molecular Collisional Processes,
edited by C. F. Barnett

Theory of Charge Exchange presents a lucid ex-
planation of the theoretical and experimental features
of electron capture. In particular, it deals with the
quantum mechanical and classical mechanical ap-
proximations commonly used to calculate cross sec-
tions for electron capture from atoms by positively
charged nuclei.

1972 284 pages $19.95

9. EXCITATION IN HEAVY
PARTICLE COLLISIONS
By E. W. Thomas, Georgia Institute of Technology

A volume in the Wiley-lnterscience Series in Atomic
and Molecular Collisional Processes, edited by C. F.
Barnett

Excitation in Heavy Particle Collisions is specifi-
cally designed to provide researchers with a critical
review and evaluation of published data on the for-
mation of excited atoms induced in collisions be-
tween atomic and molecular systems. By covering
all the literature, the author has supplied the reader
with a comprehensible and easily accessible refer-
ence to the most reliable and current information on
some 147 different pairs of colliding particles, elim-
inating extensive library searches for required data.

1972 432 pages (approx.) 134 illus. In Press
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10. ATOMIC AND MOLECULAR
RADIATION PHYSICS
By L. G. Christophorou, Oak Ridge National
Laboratory and the University of Tennessee

Aimed at the researcher, the book deals primarily
with the interaction of radiation with single atoms
and molecules, as well as multiple collision condi-
tions in gases. It further provides a coherent picture
of different areas of research in atomic and molecular
photophysics, and atomic and molecular collision
processes.

1971 672 pages $29.00

11. COLOR AND SYMMETRY
By Arthur L Loeb, Kennecott Copper Corp. and
Harvard University

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

The investigation and findings reported in this
volume grew out of a re-examination of the seventeen
plane symmetry groups. The author confines his dis-
cussion to the euclidean plane, treating three dimen-
sions: two geometrical coordinates and color. He
uses an "algorismic" approach to enumerate all
planar colored configurations. Sixteen pages of col-
ored illustrations tabulate these configurations.
1971 179 pages 103 illus. 97 color plates $14.95

12. DIRECT NUCLEAR REACTION
THEORIES
By Norman Austern, University of Pittsburgh

Volume 25 in the series, Monographs and Texts in
Physics and Astronomy, edited by R. E. Marshak

The author has provided a survey of the back-
ground and practical development of theories of
direct nuclear reactions, furnishing a guide to mod-
ern research in this field. Here, for the first time, is an
evaluation and classification of the literature in one
of the most prolific areas in nuclear physics.

1970 390 pages $19.95

13. STATISTICAL MECHANICS OF
CHAIN MOLECULES
By Paul J. Flory, Stanford University

"This volume should be on the bookshelf of anyone
who needs to understand the properties of chain
molecules, since it is an excellent exposition of the
applications of configurational statistics which gov-
ern the facility with which cyclic structures are
formed, as well as the properties such as mean-
square dipole moment, optical anisotropy, spectral
dichroism, and mechanical characteristics."

—Laboratory Equipment Digest
1969 432 pages $18.50

WILEY-INTERSCIENCE
Dept. 092-A2746-WI
605 Third Avenue, New York, N. Y. 10016

Gentlemen:

Please send me the books I have circled below:

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

14. DISSOCIATION IN HEAVY
PARTICLE COLLISION
By G. W. McClure and J. M. Peek, both of Sandia
Laboratories

A volume in the Wiley-lnterscience Series in Atomic
and Molecular Collisional Processes, edited by C. F.
Barnett

This book is a comprehensive index to the pub-
lished information on dissociative collisions. It clas-
sifies the work according to the colliding particles
investigated and the properties of the dissociation
fragments, describes the experimental and theoreti-
cal methods, presents criteria for a well-defined
measurement, and summarizes the most significant
conclusions from the work accomplished to date.

1972 224 pages $13.95

15. FAR-INFRARED
SPECTROSCOPY
By K. D. Moller, Fairleigh Dickinson University, and
W. G. Rothschild, Department of Chemistry, Ford
Motor Co. Research Center

A volume in the Wiley Series in Pure and Applied
Optics, edited by Stanley S. Ballard

Here is a comprehensive volume to help research-
ers in any aspect of far-infrared spectroscopy to sur-
vey the entire field, and to show workers in other
fields the kinds of problems that can be studied with
far-infrared methods. Among the subjects discussed
are the application of far-infrared spectroscopic
techniques to a wide variety of phenomena in physi-
cal chemistry, solid state physics, and certain areas
of molecular biology.

1970 800 pages $29.95

16. LASERS
Second Edition
By Bela A. Lengyel, San Fernando Valley
State College

The second edition of Lasers is the author's attempt
to bring to the reader the vastly expanded field of
lasers as they existed at the end of the 1960s. Lasers
focuses on the scientific and engineering problems
involved in the design and construction of lasers.

" . . . a well-conceived, well-executed, well-refer-
enced, and well-recommended concise reference on
lasers."—IEEE Spectrum

1971 388 pages $14.95

WlAvailable from your bookstore or Dept. 092-A 2746-

llfilBU
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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TE-241RF photomultiplier tube chamber. Totally RF
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The Surface Physics Division of ESTEC require Ph.D.
physicists with experience in the field of far infra-red
astronomy and spectroscopy for posts as Visiting
Scientists. They would be expected to participate in a
programme of high altitude I.R. astronomy and
spectroscopy and to be associated with a laboratory
programme for the development of new far infra-red
detection systems.

Appointments are for one year with possible extension to
a second year.

Applications should be sent to:

Head of Personnel, European Space Research and
Technology Centre, European Space Research
Organisation, Noordwijk, Netherlands.

hopefully, could be kept up to date.
Turning now to the remaining two-

thirds of the book. The 160-odd pages
on techniques are, for the most part, a
rather uncritical regurgitation of pub-
lished work, some of which has been
imperfectly understood by the authors.
For example, on page 144, where the
question of comparing the resolution
of a Fourier transform spectrometer
with a grating instrument arises, the
authors say:

"It is simpler to improve the resolu-
tion of a Fourier transform spectrom-
eter since we only have to double
the length L of the displacement of
the movable mirror in order to double
the resolution. The measuring time
is then also doubled."

This is not true. If a given spectral
interval is to be recorded at twice the
resolution and the same signal-to-noise
ratio maintained, the recording time
will be quadrupled in the detector-noise-
limited case. Earlier, on page 50, they
say that nitrogen dioxide may be used
for wavelength calibration of a far-
infrared spectrometer. This would be
a very bad choice. Nitrogen dioxide is
an asymmetric rotor with an already
complicated spectrum made more so by
magnetic splittings from the molecular
paramagnetism. Identification of par-
ticular features in this spectrum would
be difficult if the pressure, path length
or resolution were slightly different
from what had been published. So
nitrogen dioxide is not well suited for
use in wavelength calibration. These
lapses undermine confidence in the
authoritativeness of the work in some
of the things the authors have chosen to
write about.

About half of the book is given over to
nine chapters, each of which is devoted
to a specific topic where far-infrared
spectroscopy has found effective appli-
cation. Interesting topics have been
chosen, but the choice is somewhat
arbitrary and the level of treatment is
not uniform. Much of the material
consists of simply presenting results as
given by original authors, and little is
given in the way of critical comment,
conclusions or systematic theoretical
treatment. In fairness to the authors,
however, it should be said that for some
topics, such as the discussion of con-
densed phases, there is still so much
to be found out that in attempting pre-
sentation at the text-book level they
have courageously taken on a nearly
impossible task. As was said about the
material in the appendices, some of the
subject matter treated in chapters 5
through 13 would have been better
expanded into review articles and pub-
lished appropriately.

There are some regrettable omissions.
No mention is made of the use of far-
infrared molecular maser sources.
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These have found application in mag-
netic resonance experiments, in liquid-
state studies, and will undoubtedly play
a part in other fields. Though the dust
jacket speaks of the application of far-
infrared spectroscopy to "certain areas
of molecular biology," this enticing
topic does not appear to be given much
space in the volume.

From what has been said, it is evident
that I do not recommend this volume.
My view is that matter in a text-book
form should either have careful sys-
tematic presentation if it is directed at
students, or critical scholarship if it is
directed at experts. For both classes,
the addition of matter giving a physical
and historical perspective would be
valuable, but the book does little to set
the scene for this branch of physics in
showing where its unique contributions
have already been made, or are likely
to be made in the future.

H. A. GEBBIE
University of Colorado

Boulder

Rydberg Series in Atoms
and Molecules
By A. B. F. Duncan
119 pp. Academic, New
York, 1971. S7.50

This monograph appears at a time when
the subject of Rydberg series, especially
in molecules, is in the midst of a new
period of activity. The author's ex-
perience and contributions to the field
extend from the 1930's to the present,
and include both theoretical and experi-
mental work, largely dealing with the
spectroscopic aspects of the topic.

In essence, the book deals with the
energy- levels of Rydberg series: how
they are calculated; the relation of the
constants of the generalized Rydberg
formula

£ = .4 - f l / ( n - o | 2

to the electronic structure of the ion core
to which the electron is bound; what
series are known experimentally and
how they are identified. The text puts
one into contact with the literature,
particularly the spectroscopic literature,
in a fairly thorough and effective way.
It is a terse and extensive summary of
what has been observed.

As a reflection of the difference be-
tween the orientations of the author
•or the constraints placed by the pub-
lisher) and this reviewer, I should point
out what appears to be a major short-
coming of the book. This is a short-
coming that could easily be remedied
when a second edition is being pre-
pared. The book is simply too narrow.
What it does, it does well. However,
it omits several of the more timely and
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