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The Theory of Superconductivity edited by
N. N. BOGOLIUBOV An anthology of "pioneer-
ing papers" on the microscopic theory of super-
conductivity, selected from the world literature
(International Science Review Series, V.4). 366
pages $4.95

Direct Interactions and Nuclear Reaction Mech-
anisms edited by E. CLEMENTEL and C. VILLI
Complete proceedings of the international con-
ference held at the Institute of Physics, Univer-
sity of Padua, September 1962, under I.U.P.A.P.
auspices. 177 papers and discussion. 1,230
pages $39.50

Theoretical Mechanics A Short Course by S.
TARG Translation of a standard Russian text:
basic methods of theoretical mechanics and ap-
plications, motion in a gravitational field, mo-
tions of bodies with variable mass, theory of
gyroscopic motion; many examples and worked
problems. 421 pages $12.50

Point Defects in Metals by A. C. DAMASK and
G. J. DIENES Discusses theoretical and exper-
imental methods for study of fundamental prop-
erties of point defects in metals and summarizes
the basic properties of these imperfections as
revealed by modern techniques. 350 pages
Professional edition: $9.50; Regular edition:
$19.50

Theoretical Physics by A. KOMPANYETS
Translated from the Second Russian Edition. A
rigorous and systematic treatment of the physics
of elementary processes for the engineer-phys-
icist. 592 pages $9.50

Quantum Field Theory and the Many-Body Prob-
lem by T. D. SCHULTZ An introduction to the
recent developments in the theory of the many-
body problem that depend heavily on the for-
malism of quantum-field theory. 160 pages
$3.95; cloth $5.95

Lasers • Masers edited by J. WEBER Dou-
ble-volumes in the International Science Review
Series, each an extensive collection of significant
papers published on the subject that, with edi-
tor's comments, traces the development of the
field from its inception to the present. In press
Each double-volume: $9.90
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equations is as scanty as our present state of knowl-
edge of the subject; a few ideas about singular linear
equations, and an explanation that nonlinear ones can
be very difficult, except where iterative or lineariza-
tion methods happen to work. The section ends with
two extremely interesting and important chapters, one
on the integro-differential equations which occur in nu-
clear collision problems and the other on the Hartree-
Fock equation. Part 3 is all fairly routine but is ani-
mated throughout by the principle of how to find the
most efficient way to solve specific problems.

Part 4 is the one that will interest advanced readers.
It is an extremely useful collection of short accounts
of various practical problems and their numerical solu-
tions. The range includes nuclear reactor problems,
Monte Carlo methods in neutronics, plasma problems,
and numerical weather prediction, to name only a few
typical examples. And the real value of these accounts
is in the fact that they were written by those actually
concerned with the problems and who are therefore
best qualified to expound their essential difficulties.

Theorie des Groupes en Physique classique et
quantique. Vol. 1, Structures mathematiques et Fonde-
ments quantiques. By Theo Kahan et al. 664 pp.
Dunod, Paris, 1960. 75 NF. Reviewed by Nicholas
Chako, Queens College.

IF one defines group theory in rudimentary terms as
the study of order, symmetry, and other common

characteristics of objects and especially geometrical
forms, then its history is as old as geometry and
inseparable from it. The early manifestations can be
traced back to the handiwork of primitive man, i.e., in
the designs of ornaments and pottery and in regular
geometrical patterns pleasing to the eye. Indeed, Na-
ture displays a great variety of symmetrical forms, in
both the living and inert states, which underly the
group idea. As man advanced in civilization, the sym-
metry principle found applications in the creative arts,
as seen in the great temples and palaces. Along with
these advances, there was a great development in specu-
lative and abstract thinking about natural and spiritual
phenomena, originating from a desire to understand
and harmonize the physical and human phenomena. As
a result, science and philosophy developed, and became
disciplines in the education of civilized societies. Mathe-
matics was the most successful of the sciences, and
with its development, the principle of symmetry, em-
bodied in the idea of a group as we know it today, took
a definitive form in the hands of Plato, Euclid, and
other Greek thinkers.

However, in the strict mathematical sense, group the-
ory has a more recent origin. One could, perhaps, as-
sign its origin to that tragic figure, Evariste Galois
(1811-1832). Even so, the profound ideas and impli-
cations contained in Galois' work were not clearly
understood by his contemporaries, whereas systemat
studies of applied group theory were carried out by
crystallographers, especially F. Neumann, Bravais, and
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i elegant, but tiny refrigerator, utilizing
iNernst-Ettingshausen effect, has been
-nonstrated in the Solid State Physics
boratories at Lockheed Missiles & Space
mpany. This type of cooling is appli-
ile below 200° Kelvin, where thermo-
ctric cooling is no longer efficient. It
)ws particular promise for space appli-
ion because of the reliability inherent
its all-solid state construction.
itheNernst-Ettingshausen effect, heat
jumped as a result of an electrical cur-
itflowing in a magnetic field. The heart
the present device is a bismuth anti-
ny single crystal. Other crystal sys-
IS are also being investigated,
histhermomagnetic cooling device is
softheresults of the Lockheed research
gram in transport phenomena in solids.

Another invest igat ion concerns the
quantum theory of the electronic structure
of crystals. An ingenious computer pro-
gram has been devised for determining
the essential features of the energy band
structure of a wide variety of crystals.
Results for a given case can be obtained
in an hour or less. Conclusions drawn
from the theoretical solution elucidate
many of the electronic properties of crys-
tals, and have widespread significance.

Lockheed scientists and engineers are
also studying: Electron spin echo phe-
nomena; the interaction of electrons with
microwave phonons; coupled traveling
waves in crystals; semiconductor lasers;
antiserromagnetic resonance; various
theoretical and experimental aspects of
superconductivity.

0OK AT LOCKHEED
we and applied research on the properties of so/ids

k

LOOK AT LOCKHEED...AS A CAREER
Consider Lockheed's leadership in space
technology. Evaluate its accomplishments
—such as the Polaris missile, the Agena
vehicle's superb record of space mis-
sions. Examine its outstanding advan-
tages—location, advancement policies,
creative climate, opportunity for recognition.

Then write for a brochure that gives you
a more complete Look at Lockheed.
Address: Research & Development Staff,
Dept. M-45D, P.O. Box 504, Sunnyvale,
California. Lockheed is an equal oppor-
tunity employer.

SCIENTISTS A ENGINEERS: In addition
to solid state physicists and chemists,
other important openings exist for special-
ists in: Inertial guidance • Orbit thermo-
dynamics • Electromagnetics • Mission &
trajectory analysis • Gas dynamics • Chem-
ical & nuclear propulsion • Systems en-
gineering • Computer research

MISSILES & SPACE COMPANY
A GROUP DIVISION OF LOCKHEED AIRCRAFT CORPORATION

Sunnyvale, Palo Alto, Van Nuys, Santa Cruz,
Santa Maria, California • Cape Canaveral,
Florida • Huntsville, Alabama • Hawaii
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CAREER OPPORTUNITIES FOR

THEORETICAL
PHYSICISTS

PHD OR EQUIVALENT

NUCLEAR PHYSICS

NUCLEAR WEAPONS EFFECTS
I

SHOCK WAVE PHENOMENA

SOLID STATE PHYSICS
i

WEAPONS SYSTEMS ANALYSIS1
RE-ENTRY PHYSICS

WRITE PERSONNEL DIRECTOR

FOR INFORMATION ABOUT PERMANENT POSITIONS

G A R D E N O F T H E G O D S R D .

C O L O R A D O S P R I N G S , C O L O .

A DIVISION OF KAMAN AIRCRAFT CORPORATION

An Equal Opportunity Employer

Sohnke. However, in the latter decades of the 19th
century, due to the efforts of Burnside, Cayley, Jordan,
Klein, Kronecker, Lie, and their associates, there was
a great development of group theory—as a separate
discipline—in its abstract formulation, as well as in
its applications to other branches of mathematics and
science.

The volume under review is based on lectures given
at a seminar under the direction of Dr. Kahan at the
Henri Poincare Institute in Paris. It contains seven
parts, each written by one of the specialists who par-
ticipated in the seminar.

The first part, written by Th. Kahan and P. Cavailles,
develops group theory from the axiomatic point of
view. The treatment is slanted to those parts of group
theory which are of interest to physicists. However,
both the introductory chapters and the main body of
the text are written in the language of that mythical
figure, Nicholas Bourbaki, so the mathematicians will
find interesting material as well. Some of the topics of
interest are spinor representation of the Lorentz group
and structure of topological groups and analytic spaces
(Minkowski and other metric spaces) with an extensive
discussion of their group properties. Considerable space
is devoted to Lie and Clifford algebras. An interesting
account on integration in topological groups is added
in the form of an appendix under the name of G.
Lochak. This part contains not only the essentials of
group theory as a preparation for the rest of the book,
but also enough material on which to base a course for
graduate students in physics or applied mathematics.

The second part, written by T. V. Newton, is de-
voted to inhomogeneous Lorentz groups, which have
attracted in recent years the attention of a number of
eminent mathematicians and have found many appli-
cations, especially in quantum field theory. The follow-
ing part (by R. Gouarne) contains a treatment of ab-
stract groups. It forms a good introduction to the
treatises and special monographs on this subject. The
next two parts (by G. Rideau) contain a detailed analy-
sis of representation and permutation groups and an ac-
count of characters of symmetry groups and the meth-
ods for their calculation for various types, as well as
the procedure of decomposition of Kronecker products
of irreducible representations. Part six (Th. Kahan) is
devoted primarily to group-theoretical representation
(axiomatization) of quantum mechanics. The last part
contains a rather detailed analysis of rotational groups,
which play important roles in modern theoretical phys-
ics (atomic, molecular, and nuclear spectra, elementary
particles, etc.). Here one finds a clear discussion of the
methods for calculating Clebsch-Gordan and Racah co-
efficients and the algebra of irreducible tensor-product
operators which are encountered in the study of many-
body problems.

Extensive references to original literature, and au-
thor and subject indices are given at the end of each
part.

In the second volume (not published yet), the au-
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CVC'S STANDARD ANSWER
TO YOUR CUSTOM HIGH-VACUUM SYSTEM PROBLEMS

If only high-vacuum systems could be
rolled off a production line, we'd really
make money! And, we suspect that you
would prefer to buy a standard system
at considerable savings—rather than
pay for the high-priced engineeringthat
must go into a custom system (which,
of course, is what your applications
often require).

Well sir, to improve our mutual prof-
it picture, we've designed a vacuum
chamber and pumping system series
that's a standard product as far as
we're concerned—but can be a truly
custom installation when you buy it!

ONE UNIT, 1001 APPLICATIONS We laid
out design parameters for every high-
vacuum chamber and pumping system
application we could think of (optical
filming, infra-red coating, micro-elec-
tronics, memory circuits, environmen-
tal simulation, mechanical friction
studies, lubricants, mechanical weld-
ing, plasma research, laser research
and lots more).

Then we built a standard system with
over 50 accessory options that could
handle any one of them.

CV SERIES CHAMBERS AND PS SERIES
PUMPING SYSTEMS The results were our
CV-18 and CV-14 vacuum chambers
and our PS-62 and PS-42 pumping sys-
tems. (Same basic units—the cham-
bers have baseplate and bell jar. CV-18
and PS-62 units use 6-inch diffusion
Pumps; smaller CV-14 and PS-42
units use 4-inch pumps).

We think they're great. We know
they're unbeatable for versatility.

For example, we've cut pumpdown
to save you cycle time. The CV-18 will
Pump from atmosphere to 8 x 10'7 torr
m just 10 minutes. In the same length
of time, the smaller CV-14 will pump
down to 1 x 10"' torr. The PS-62 and

PS-42 systems, respectively, provide
peak pumping speeds of 400 and 200
liters per second—plateau speeds of
300 and 150 liters per second (at the
entrance to the system). Ultimates are
2.5 x 10'7 torr with the standard ambi-
ent-cooled baffle—3.5 x 10~8 torr with
an optional liquid nitrogen baffle.

FLEXIBILITY Really, we've designed
these units to be all things to all peo-
ple. The basic system consists of a
PMC diffusion pump, a VCS-type high-
vacuum gate valve, a BCR ambient-
cooled baffle, VRA roughing and fore-
line valves, and a GIC-110A ionization
gauge.

Then, depending on your needs, you
can add or substitute your choice of 6
mechanical pumps, 6 baffle combina-
tions, 6 gauge options, 6 filament and
heater circuits, 13 newly designed
baseplate accessories, feedthrough
rings, an auxiliary cabinet for your spe-
cial instruments, glow discharge unit,
electron beam unit, stainless steel bell
jar, and a bell jar hoist.

Play around with the mathematics of
this one for a little while—and you'll
come up with an astronomical number
of possible combinations. If one of
these won't solve your problems, we'll
figure out something else that will.

NEW BCN BAFFLE If you want ultimates
in the low 10~8 torr range, just add our
new liquid-nitrogen-cooled BCN baffle.
It's a development of our well-known
chevron baffle with a larger reservoir,
longer operating span, and lower con-
sumption of liquid nitrogen. (Detailed
information on BCN's available in
CVC's brand-new catalog on valves,
baffles and traps, Bulletin 10-1.)

COMPLETE NEW SERIES OF BASEPLATE AC-
CESSORIES AND FEEDTHROUGHS These
add great flexibility to our CV units—
and are eminently applicable to many
existing chamber systems. There's a
wide choice of copper and high-voltage
electrodes, thermocouples, gaskets,
coaxial feedthroughs for water or liquid
nitrogen, rotary and push-pull seals,
gauge tube connectors, and lots more
(all of them, of course, listed in our
catalog). The baseplate on the standard
unit comes equipped with two feed-
throughs plus machined, plugged holes
for further applications. The plate is
elevated to facilitate feedthrough
changes, and is enclosed underneath
by a sliding shroud.

SEMI-AUTOMATIC CONTROL SYSTEM This
optional new control system uses a
single switch to sequence valves in
proper order, insuring fool-proof opera-

Consolidated Vacuum Corporation
ROCHESTER 3, NEW YORK • A SUBSIDIARY OF BELL & HOWELL

tion, maximum utilization of equip-
ment, and minimum down-time. Fully
automatic operation is available on
special request and will soon be avail-
able as a standard option.

Other things your operators will like
about the new units: console-mounted
electrical controls and gauge positioned
right where they're easiest to reach,
and an attractive new cabinet (panels
remove in an instant for ready access
to unit).

So THERE'S OUR STANDARD ANSWER to
yourcustom high-vacuum system prob-
lems. To find out all the nuts and bolts
details, write for our new bulletins. Bul-
letin 2-3 tells all about the CV series;
Bulletin 4-2 has the dope on the PS
units.

Better yet, call the CVC sales office
nearest you. Our sales engineers are
bright and pleasant and will enjoy
working with you. They also like to
make money—so they'll be right over.

Consolidated Vacuum Corp.
Dept. BCR, Rochester, N. Y. 14603

Please send:

• Bulletins on CV and PS Series units.

f j New Catalog on Valves, Baffles and Traps.

• Free Vacuum Component Selector; shows how
to match CVC components for maximum
efficiency.

NAME
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Wherever your laser research program
IS pOIMIng , . , communications, medicine,
metallurgy, weaponry . . . Meller's tremendous
inventory of stock single crystals is available
to supply your laser needs instantly.

All configurations: plain flat and parallel ends,
TIR, Brewster's angle.

All types: Ruby rods to 12" n 2% neodymium
doped super-quality glass n .5% neodymium
doped calcium tungstate to 5" n . 1 % samarium
or .5% neodymium doped strontium fluoride n
.5% neodymium or . 1 % uranium doped barium
fluoride • calcium fluoride doped with .5%
neodymium or . 1 % samarium or .05% dyspro-
sium (up to 6") or . 1 % uranium.

For current stock lists and prices, write or call
Adolf Meller Company, Box 6001, Providence,
Rhode Island. (Phone 401-331-3717)

Synthetic Sapphires • Laser Crystals • Alumina Powders

thor proposes to consider applications of group theory
to the whole breadth of classical and modern physics:
fields as diverse as crystallography and thermodynam-
ics; dynamical systems and molecular physics; elec-
trodynamics; general relativity and ergodic systems;
atomic, molecular, and nuclear spectra; solid state and
crystals (vibration and ionic spectra); and finally the
role of groups in elementary-particle theory.

Judging from the depth and the extended treatment
of the topics covered in the present and in the pro-
posed companion volume, the author and his collabo-
rators have aimed at producing no less than a treatise
of encyclopedic character. It goes without saying that
an undertaking of this scope will have enduring value
in scientific circles. The specialist will find an unusual
wealth of ideas and material to draw from, well or-
ganized and clearly presented as one expects from the
pen of French scientists. The nonspecialist and ad-
vanced student, having neither the time nor the inter-
est to study the original papers, will acquire more than
a bird's-eye view of the beauty, elegance, and power
of group theory and its vast applications to practically
the whole field of theoretical physics.

Introduction to Scientific Inference. By Robert
Hooke. 101 pp. Holden-Day, San Francisco, 1963.
$4.74. Reviewed by William S. Bickel, Pennsylvania
State University.

MUCH has been written about statistics and the
statistical treatment of data, but Introduction

to Scientific Inference is different in that its few pages
emphasize the ideas of quantitative inference and not
the mathematical techniques. But even though it is not
intended to be a detailed work on statistical theory, it
does present a concise mathematical introduction to
many topics with which the author feels scientists and
engineers should be more familiar. Obviously sympa-
thetic with P. W. Bridgman's comment about statistics
being bad enough but bad statistics being intolerable.
the author has succeeded in displaying the modus op-
erandi of the statistical treatment of data, starting with
the selection of the population-sample model, leading
through a discussion of confidence statements and un-
certainty to fitting the mathematical model to real
situations. This interesting treatment is written in a
way that will be beneficial and stimulating to anyone
involved in the harvest of information from experi-
mental data.

Quantum Mechanics. By D. B. Beard. 309 pp. Allyn
& Bacon, Boston, 1963. $8.95. Reviewed by Leonard
E. Porter, University of Wisconsin.

THE avowed objective in writing this textbook was
to offer an introduction to quantum mechanics

which avoids the postulatory approach. The basic plan
was to establish familiarity with the description and
properties of wave motion, to consider evidence for
the particle behavior of electromagnetic waves and the
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