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which is another way of saying that in their philoso-
phy, the scientific and the religious spirit are united in
a common enterprise, Matter and spirit may be ene-
mies, but they may also be allies. This is the message
which Dr. Schilling seems to convey.

The Effects of Federal Programs on Higher Edu-
cation. A Study of 36 Universities and Colleges. By
Harold Orlans. 361 pp. The Brookings Institution,
Washington, D. C., 1962. Paperbound $2.95, clothbound
$3.00, Reviewed by Sanborn C. Brown, Massachusetts
Institute of Technology.

GIFTED popular writer with a flair for the sensa-

tional could use the material of this Brookings
Institution study to write a devastatingly iconoclastic
exposé of all the inherent weaknesses and blunderings
of our present system of higher education in the United
States. Based on an extensive study of a carefully se-
lected cross section of universities and colleges in the
United States, Harold Orlans reports his results in a
most subtly destructive way.

The survey itself seems well designed to bring out
the facts associated with the effects of Federal pro-
grams on higher education. The survey method was to
mail out 6500 questionnaires to faculty members in
three groups: (1) institutions receiving large sums from
the Federal Government, (2) institutions receiving
smaller sums from the Federal Government, and (3)
good liberal arts colleges. Somewhat over 3500 ques-
tionnaires were sent to Group 1, about 2000 to Group
2, and about 750 to Group 3. The 15-page questionnaire
asked not only for comments in broad categories but
shades of opinion as well, the questions covering not
only background information about the respondent, but
his experience with Federal agencies, his opinion as to
the quality of education at his institution, whether
Federal financing of research tended to concentrate
funds in well-known universities, the effect of class
size and student contact interacting with research pro-
grams, and various questions on the method of teach-
ing and the use of teachers in the respondent’s particu-
lar institution. The questions are well designed, and
anyone who has been active in the higher education
scene in the United States will find that the results are
not inconsistent with the expected patterns of behavior
in various types of institutions. Data corroborating or
falsifying one's intuitive feelings about these subjects
are well worth gathering, and the tabulation of the an-
swers to the questionnaires makes this book a most use-
ful source of information, since the summaries and dis-
play of the answers to the questionnaires have been
carefully done and reproduced in an informative and
useful fashion.

The subtly destructive tone of the book comes about
not from the factual material or the conclusions based
directly on the answers to the questionnaire, but rather
from a confinuous and, to me, almost anti-intellectually
biased editorial narrative which discusses the answers
to the questionnaire in terms of interviews and com-

ments with educators in all walks of life where the
negative and problem-laden points of view are continu-
ously emphasized. As I read page after page of com-
ments solicited by the questionnaire or culled from
speeches and papers, T could not help but be reminded
of my many years' experience on a local school board.
Month after month and year after year, the local news-
paper columns carry letters to the editor complaining
about and condemning inequities in our public school
system. My telephone rings many times a week, herald-
ing yet another justifiably distressed parent. The num-
ber of contented people who react in these public ways
with approving and happy messages is minuscule, The
vast majority of people are so satisfied that it does not
occur to them to feel the necessity of reacting to the
school board. So it is with Mr. Orlans and his editorial
comments, Somehow he misses the basic good in the
academic world, and I am only fearful that economy-
minded, anti-intellectual forces in this country may use
his presentation to weaken this basic good and to un-
dermine the constructive forces at work in higher edu-
cation as a result of our currently expanding Federal
programs,

Numerical Solution of Ordinary and Partial Dif-
ferential Equations. L. Fox, ed. Summer School Lec-
tures (Oxford, Aug-Sept. 1061). 509 pp. Pergamon,
London, 1962, Distr. in US by Addison-Wesley, Read-
ing, Mass. $10.00. Reviewed by J. Gillis, Weismann In-
stitute of Science.

HERE are two kinds of people who write hooks

on numerical methods, viz., those whose normal
occupation is with the numerical solution of problems
and those who earn their place under the sun by talk-
ing about numerical analysis. It is in line with experi-
ence in so many other fields of human activity that
the members of the first group write the more inter-
esting books. Dr. Fox and his collaborators belong to
this first group.

The book represents essentially the material pre-
sented at a summer school held in Oxford in 1961. Tlle
range of topics is wide and the emphasis throughontl_s
on practical methods, There is a large section on ordi-
nary differential equations followed by one on integral
equations., The third section is an introduction to par-
tial differential equations. Finally, special methods f?r
handling partial differential equations are presented in
Part 4, each illustrated by a particular application.

Part 1 is distinguished by the absence of the welter
of different interpolation formulae, all equivalent, which
make so many books on the subject unreadably irritat-
ing. The emphasis is on two main approaches, the
Runge-Kutta and the predictor-corrector methods.
There is a chapter on stability which makes no ’M'
tempt at completeness but which does give a fairly
good idea of how such questions can be tackled. There
are also two useful chapters on Chebyshev methods.

Part 2, on integral equations, is mainly standa_rd ma-
terial. The chapter on singular and nonlinear integral

PHYSICS TODAY




New from Hamner!

Nuclear Physics
ast Goincidence System

Uiw

:
ALL SOLID STATE

New Configuration Gives
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Time jitter through system, including pulse height
analyzer less than 10 ns for pulses 0.6V—10V (cross-
over timing)

Choice of timing from pulse crossover, amplified
leading edge or external timing mark

Can be extended to form “Fast-Fast” configuration
using Hamner tunnel diode modules, to provide po-
tential 1-2 ns system
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N-685 JITTER-FREE
TIMED PULSE HEIGHT ANALYZER

E Dial: Covers 10 volt range with 0.5% linearity,
Stable to 2 mv/°C

A E Dial: Covers 5 volt range. Window width
stable to 0.5 mv/°C

Crossover Sensitivity: Independently adjustable
over 0.3 to 10 volt range

Leading Edge Timing Disc: Sensitivity of 1 volt
preceded by adjustable gain-of-50 amplifier

Output Time Delay: Adjustable over 100 ns.
range with additional fixed 0.5 us delay

Contains standard E and AE dials. Similar in
operation to normal pulse height analyzer. Its
output, however, is free from time jitter and
walk. Output related in time to either input pulse
crossover point or a selectable point on leading
edge of input pulse. Output pulse adjustable in
position for convenience in set-up. An additional
fixed delay of 0.5 us may be switched in for
evaluating accidental coincidence.

Crossover discriminator is completely separate
from the E and A E discriminators. It may,
therefore, be independently adjusted in sensi-
tivity. A fourth discriminator is used for leading
edge timing. Leading edge timing is enhanced by
the option of switching in an adjustable gain
amplifier ahead of the leading edge discrimina-
tor. When the main amplifier is operating at
lower gains, the leading edge discriminator may
always be set just above noise level through use
of this amplifier. The unit provides three parallel
outputs for driving coincidence circuitry and ane
output suitable for 1 megacycle scaler drive.

N-380 AMPLIFIER

DOUBLE DELAY LINE LINEAR AMPLIFIER
Based on Chase, Brookhaven design

Gain: Adjustable from 20 to 600 by coarse and
fine controls

Gain Stability: Better than 0.01%/°C

Better than 0.02%/volt line change

Linearity: Better than =0.5% differential linearity

Output: Rise time adjustable from 0.15 us to
0.7 us. Choice of double delay line or single
delay line shaping. 0 to 10 volts, positive and
negative

Overload: Recovers in approximately 7 us from
400X overload

N-681 COINCIDENCE MODULE

e 3 inputs for coincidence, one for anticoinci-
dence e resolving time adjustable 5-200 ns by
Helipot dial e adjustable output pulse shape
for gating versatility

MODUFLEX SERIES

Designed for versatility in building the complex
systems required by nuclear physicists. Relia-
bility and outstanding performance have been
primary design aims.

All modules are designed to plug into a base
unit which may be rack- or bench-mounted. They
are built to the highest mechanical standards
for proper alignment and for ease in removal
and replacement. Input and output connectors
are mounted on the front panels. The rear con-
nectors through which power is drawn, are
mounted on the back panel of the unit and are
strain relieved from the printed boards. Printed
board type connectors are not used. Each
module may be positively locked in place with
a screw lock acting from the front panel through
the center of the module to the base unit.

Write for Detailed Specifications and Theory of
the new Configuration
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B 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 |.U.P.A.P.
auspices. 177 papers and discussion, 1,230
pages $39.50

B 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

B 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

W 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

W 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

W Lasers M 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

" GORDON AND BREACH
SCIENCE G
B PUBLISHERS

B NEW YORK 11

150 FIFTH AVE.

equations 1s 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,

Théorie des Groupes en Physique classique et
quantique. Vol. 1, Structures mathématiques et Fonde-
ments quantiques. By Théo 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 Ga]u:_s
(1811-1832). Even so, the profound ideas and impli-
cations contained in Galois’ work were not c]earl-y
understood by his contemporaries, whereas systematic
studies of applied group theory were carried ?ut by
crystallographers. especially F. Neumann, Bravais, and
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