
to recommendations of the national
and international groups establishing
standards in radiation protection.

Technically the book is excellent.
Only a few errors were noted during a
first reading. The bonk is intended
primarily as a textbook of health phys-
ics at the graduate level but will cer-
tainly be used widely by practicing
health physicists as well.

mention is made here of mass diffu-
sion.

Other omitted topics of importance
in applications arc conformal mapping,
wave propagatin in terms of complex
exponential parameters, and numerical
methods. Tims the book appears an
unlikely choice for a course strongly
directed towards physical problems,

but its soundly presented mathematics
and ample exercises suggest it as a
good text for mathematics courses.

The reviewer, professor of mechancial en-
gineering at the University of Washing-
Ion, leaches courses emphasizing the
commonality of mathematics in different
physical situations.

John W. Baum is Research and Develop-
ment Group Leader in tlic Health Phys-
ics Division at Brookhavcn National Lab-
oratory. His 14 years of experience in
health physics include several years of
applied work in industry and four years of
teaching health-physics courses at the
University of Michigan.

Mathematically bound
INTRODUCTION TO PARTIAL DIF-
FERENTIAL EQUATIONS AND
BOUNDARY VALUE PROBLEMS.
By Rene Dennemeyer. 376 pp.
McGraw-Hill, New York, 1968
$13.75

by Peter L. Balise

In spite of their great importance
partial-differential equations are one of
the mathematics subjects that often
cannot be squeezed into the science or
engineering curriculum. However,
the author teachers a senior course for
mathematics and nonmathematics ma-
jors and his book has evolved from this
course. Compared with several other
treatments of similar purpose, the
work is little oriented towards physical
situations, apparently reflecting the
author's primary interest in mathe-
matics more than his considerable in-
dustrial experience.

Instead of starting with the classic
vibrating-string introduction, the book
commences with classification, defini-
tions and a treatment of first-order
equations, including an existence and
uniqueness proof for the Cauchy prob-
lem. In this and the following analy-
sis of linear second-order equations,
Dennemeyer discusses characteristic
curves and surface with notable
clarity. Elliptic equations are con-
sidered next, especially Laplace's and
Poisson's equations, but with negligi-
ble attention to the major role of these
equations in physical situations. Not
until the middle of the book is the
wave equation treated, including
three-dimensional, cylindrical and
spherical waves. The last chapter
deals with the heat equation, but no

Lab manuals: telling it
like it is

DISCOVERY IN PHYSICS. By
Leonard H. Greenberg. 239 pp.
W. B. Saunders, Philadelphia, 1968.
Paper $4.75

by James B. Kelley

This is indeed a new type of "labora-
tory manual" because it is actually
much more. Probably no part of a
laboratory science can be more boring
or seem more useless to a student than
the laboratory part. The "cook-book"
experiments (an old-fashioned cook
book, at that!) usually prove little
even to the interested science student,
let alone the poor student who is tak-
ing the course to fulfill a graduation
requirement.

What Leonard Greenberg of Sas-
katchewan University has attempted
here is interesting, and in the hands
of the right instructors could do a
great deal to make laboratory work
more challenging. Instead of follow-
ing the usual procedure of going along
the mechanics-heat-sound-electricity-
optics-modern-physics path in what is
always a hopeless attempt to keep
laboratory and lecture together, he has
set up his laboratory as though it de-
served to stand on its own feet. And
this is as it should be. The introduc-
tion he has written and the table of
contents give the tip-off of what is to
follow.

Actually what most laboratory
courses in physics fail to realize com-
pletely is that such courses were not
designed to measure once more the
value of g or some other such thing,
but that the laboratory experiments
were (at some distant time, we hope)
designed to show what experimental
physics is all about. As the modern
idiom would have it: "The laboratory
should show it (experimental physics)
like it is." Instead of studying errors,
one does an experiment and then sees
what happens; one learns, at least a
little bit, of why we have experimental

science and what it can and cannot do.
We find, for example, Ohm's Law
combined with apparent depth in re-
lated experiments. Resistors, rolling
objects and chance are all combined
in one section. And that's the way
physics is; it is not a neatly compart-
mentalized subject that can conve-
niently be broken down into discrete
(and unrelated?) parts.

Presentation of data, laboratory-
record bookkeeping, graphical analysis
of experimental data and so on are all
here. And the important fact is that
these sections are presented in rela-
tion to experiments the student is do-
ing and are thus made a real part of
the course.

The title of the book is itself the
best indication of Greenberg's ap-
proach, "Discovery in Physics." This
is what a laboratory should be, a dis-
covery of the fun and adventure in-
volved in the experimental process.

# * *

James B. Kclley, professor of physics at
Marquette University, specializes in elec-
tromagnetism and electrodynamics.

On peace and people
PUGWASH—THE FIRST TEN
YEARS: HISTORY OF THE CON-
FERENCES OF SCIENCE AND
WORLD AFFAIRS. By J. Rotblat.
244 pp. Heinemann, London,
1967. 36s.

by Peter G. Bergmann

The Secretary General of the Pugwash
Continuing Committee has prepared
a well-documented historical record of
the Pugwash movement and of the
Pugwash Conferences that extends
through the first months of 1967. The
narration is contained in the first 74
pages; the appendices consist of the
so-called "Russell-Einstein Manifesto,"
the formal statements issued after each
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A family of rugged
multiplier-phototubes that
spans the optical spectrum

The unusually wide selection of photo-
cathodes and window materials offered
in EMR multiplier phototubes permits
tailoring a special response character-
istic to virtually any spectral region of
interest. These characteristics, coupled
with extreme resistance to hostile en-
vironmental conditions, have created a
unique place for them in fields as
diverse as deep space spectrometry and
geophysical research.

A proprietary "vertebrate" tube structure
allows ratings of up to 100 G shock, and
individual specimens have withstood
500 G in actual tests. Certain types are
rated for operation at temperatures up

to 150°C. EMR developed manufacturing
techniques yield quantum efficiencies
up to 30%, depending upon photocath-
ode, and typical anode dark currents as
low as 10-'2 A.

Specialization in photoelectronics, and
experience with successful NASA and
industry programs requiring ultimate sys-
tem performance, demonstrate the EMR
capability for solving unusual and chal-
lenging photoelectric problems, too dif-
ficult for conventional equipment.
For an engineering approach to your
photoelectric project, a discussion of
means with EMR may prove productive.
Why not talk it over now?

Binn PHOTOELECTRIC
EMR DIVISION OF WCST0N INSTRUMENTS, INC • A SCHLUMBERGER COMPANY

BOX 44 . PRINCETON, NEW JERSEY 08540
Regional Sales Offices Telephone: DENVER 303 7894834 t LOS ANGELES 213 670-1012 • WESTPORT, CONN. 203 226-0795 • WASHINGTON, D.C. 301588-3122

of the first 16 Pugwash Conferences,
and the lists of participants of the Con-
ferences and the study groups.

After the emergence of thermonu-
clear weapons, a number of scientists
in Great Britain, in the US, and later
in the Soviet Union, conceived the pos-
sibility that scientists of good will
might help save mankind from nuclear
destruction both by explaining the
danger to all and by helping to con-
ceive means for meeting such danger.
Bertiand Russell brought a number of
prominent colleagues together in a
loose international grouping that even-
tually constituted what we know to-
day as the Pugwash Movement. The
first conference took place at Pugwash,
Nova Scotia, in 1957 and this is how
the whole movement received its
name. The movement was financially
supported by the financier Cyrus
Eaton. Since 1957 there has been an
average of not quite two conferences
a year, in many different countries, de-
voted primarily to the problems of
arms control and disarmament, as well
as to discussions concerning the basic
reasons for today's tensions in the
world, such as the uneven distribution
of the technological and manpower re-
sources among the peoples of the
world.

This history provides a valuable and
concise source of information on the
nongovernmental contributions that
scientists have made, and hopefully
will continue to make, to the peace,
stability and progress of mankind.

* * *
The author, member of the physics fac-
ulty of Syracuse University, is a member
and past chairman of the Federation of
American Scientists.

Three-particle scattering

TOPICS IN SEVERAL PARTICLE DY-
NAMICS. By Kenneth M. Watson,
John Nuttall. 121 pp. Holden-
Day, San Francisco, 1967. $7.50

by John L. Gammel

This book is mainly about the three-
particle scattering problem of nuclear
physics (neutron-deuteron scattering).
Chapter 4 is entitled "The Three Body
Problems," chapter 5 is entitled "The
Three Body Problem with Separable
Potentials" and chapter 6 (by Roy
Chisholm of the University of Kent at
Canterbury) is about the Omnes par-
tial wave expansion of the Faddeev
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