
between German texts available for a
qualitative introduction to the subject
and high-level treatises on theoretical
nuclear physics. Portions of the text
are taken from his lectures at the
Darmstadt Technical Institute.

Those topics presented appear to be
thoroughly treated and clearly pre-
sented. A comprehensive set of prob-
lems is also furnished.

Norman Baihj is professor of radiology
and head of the physics division of the
radiology department in the School of
Medicine, University of California, San
Diego. He teaches graduate students in
medical physics.

Computing without tears

OMNITAB: A COMPUTER PRO-
GRAM FOR STATISTICAL AND NU-
MERCIAL ANALYSIS. (NBS-101).
Joseph Hilsenrath, Guy G. Ziegler,
Carla G. Messina, Philip J. Walsh,
Robert Herbold, eds. 275 pp. Na-
tional Bureau of Standards, Wash-
ington, D.C., 1968. $3.00

by DAVID JOWETT

The title of this book is deceptive, for
it offers more than conventional com-
puter programs and provides in fact
a language in which to write pro-
grams. The operative phrase in the
title "for statistical and numerical
analysis" covers a useful and varied
range of computer applications.
Within this range, OMNITAB grants
easy access to the computer for un-
sophisticated users, enabling them to
carry out complex calculations of their
own devising, assisted by standard
routines for more conventional tasks.

The program does not replace sym-
bolic languages such as FORTRAN,
which explains the authors' reluctance
to present it as "just another computer

language." Rather it provides an
easily mastered substitute for them in
a limited range of circumstances. The
limits are such that many users will
rarely go further.

Joseph Hilsenrath and his col-
leagues at the National Bureau of
Standards have taken an elementary
piece of scientific equipment, a work-
sheet, and stored it in the computer.
The scientist's worksheet characteris-
tically consists of a sheet of paper,
ruled by rows and columns, in which
he enters data and operates on them
in a variety of ways, OMNITAB makes
it as easy to explain to the computer
what is to be done, as it would be to
write instructions for a computational
assistant. Thus the command MUL-
TIPLY COLUMN 1 BY COLUMN 2 AND

STORE IN COLUMN 3 suffices to carry

out the operation described. More
complex operations with many steps,
such as matrix inversion and least-
squares fitting, are often initiated with
a single command.

The book is well documented and
contains many examples related to
physics and engineering. It also con-
tains many illustrations produced by
the data-plotting routines in the pro-
gram. The capacity to produce plots
easily and cheaply on the line printer
is perhaps the most significant feature
distinguishing OMNITAB from pro-

grammable desk-top machines. Using
such plots intelligently provides a
powerful means whereby large sets of
data can be examined without tedious
labor.

The descriptions of OMNITAB com-

mands are generally clear and con-
cise. They are classified as input,
output, manipulative and matrix and
scattered throughout the book inter-
spersed with textural material and ex-
amples. This makes it a little difficult
to use for self-instruction or teaching.
However, the commands are listed at

the beginning, and many of them are
self-explanatory.

In the section on self-teaching the
authors emphasize that the program
may provide the easiest resolution of
questions or ambiguities. To learn
how to use OMNITAB one starts with

real problems, using this book as a
reference to the meaning and utility
of the commands. If doubt arises,
the command should be used on a
trial basis and the output examined.
The natural progression to increas-
ingly complex problems leads to
greater competence.

David Hogben has contributed a
useful essay on statistical applications
of the program in an appendix. How-
ever, as Hogben readily admits, this
can do no more than indicate the
generality of the program, to which
no manual can possibly do full justice.
Any scientist or teacher should ex-
amine this book if he is not confident
that both he and his students are al-
ready using the computer to the full-
est possible extent. But the book
should be used in conjunction with
the program, which is now available
for several computer systems.

After obtaining a PhD in botany and
spending six years in Uganda with the
British Colonial Service, David Jowett
joined the statistics laboratory, Iowa State
University in 1965. He now teaches and
consults in statistics, inaking extensive
use of OMNITAB in both these activities.

In a past context

PRACTICAL PHYSICS. By G. L.
Squires. 244 pp. McGraw-Hill,
New York, 1968. $6.50

by ERNEST C. POLLARD

I read this book with the wisdom (or
burden) of teaching laboratory phys-
ics for three full generations. I can
well remember in the first generation
the predecessor to this same course at
Cambridge, where G. F. C. Searle
sharply, nervously and shrewdly ran
die laboratory. I can hear him now
telling students never to call him "sir,"
watch him getting out his "lady eleva-
tors to help the girl students reach
over the bench to read instruments
and producing from his knapsack a
thermos flask of tea that was shared
with various embarrassed students
each time. The next generation is
represented by John Strong with Pro-
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UNIVERSITY PHYSICS, FOURTH EDITION by Francis W. Sears, Emeritus, Dartmouth
College, and Mark W. Zemansky, Emeritus, The City College of the City University of New York

PART I: Mechanics, Heat and Sound
PART II: Electricity and Magnetism, Light, and Atomic Physics

This new, Fourth Edition of an outstanding physics text is intended for students of science and engineer-
ing who are taking a concurrent course in calculus. It retains many of the features of the Third Edition,
but the level of mathematical and physical sophistication has been slightly reduced. The concept of the
vector product has been removed from the treatment of elementary statics and postponed until the
subject of angular momentum is encountered. The relativistic treatment of relative velocity, and the
detailed diagrammatic analysis of length contraction and time dilatation, have been removed from ele-
mentary kinetics. And some of the more advanced topics normally treated in intermediate courses
have been removed. April 1970

PROGRAMMED STUDY AID FOR INTRODUCTORY PHYSICS FOR STUDENTS OF
SCIENCE AND ENGINEERING
PART I: MECHANICS
PART II: ELECTRICITY AND MAGNETISM

by John A. Taylor, Otterbtin College

These two programmed aids are intended as supplementary review materials in introductory physics
for students of science and engineering. They are designed to aid students having difficulty with
mathematical concepts in mechanics, and electricity and magnetism. Both books are closely keyed
to Sears-Zemansky: UNIVERSITY PHYSICS, 4th Edition. They are cross-indexed to other major
textbooks, as well. April 1970

ESSENTIALS OF ELECTRONICS by F. H. Mitchell, University of South Alabama, and F. H.
Mitchell, Jr., General Research Corporation

This text is suited for a one-semester introductory course in electronics for science and engineering
majors. The most outstanding feature of the text is that it treats electronic principles, devices and
circuits equally, and uses numerous illustrative examples in order to instill a better understanding
and feeling for electronics on the part of the student. It also contains up-to-date material on
semiconductors; it emphasizes the frequency dependency of circuits and devices; it uses questions
and problems to test the student's understanding, and to lead him to simple extensions of the
principles discussed. January 1970

PRINCIPLES OF ELECTRICITY AND MAGNETISM, SECOND EDITION by Emerson
M. Pugh, Emeritus, Carnegie-Mellon Institute, and Emerson W. Pugh, IBM Corporation, Armonk, New York

This text is intended for an advanced undergraduate course in electricity and magnetism. The inter-
relations between electricity and magnetism and solid state physics, which were highlighted in the First
Edition, have been retained and updated in the new edition. The heavier emphasis on magnetic rather
than semiconductor materials and devices has also been retained. Two new chapters have been added
to the text, The Poynting Vector and Relativity. The chapter on Relativity is entirely new, while the
chapter on The Poynting Vector utilizes material previously distributed elsewhere in the book. This
will provide the student with additional insight into this important subject. January 1970
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cedures in Experimental Physics, a su-
perb classic that is totally different
from Searle's Experimental Elasticity
or Experimental Optics. The third
generation is now, and it is this gener-
ation for which G. L. Squires's book is
presumably written.

This book would be useful for the
reference library in a course on labora-
tory physics for junior and senior un-
dergraduates. The chapters deal with
the object of practical physics, errors,
treatment of a single variable, com-
mon sense in errors, laboratory instru-
ments and methods, experimental
logic, arithmetic and writing a paper.
It is well written and addressed direct-
ly to the student in a somewhat famil-
iar style that is restrained, and shows
that Squires is a skilled and sympa-
thetic teacher. The context and idiom
are for the British educational system,
and outside that system its direct utili-
ty will sharply drop; yet it should be
available to every one who teaches the
more advanced college laboratory.

Strong included for the second gen-
eration the work done by the cyclo-
tron builders and spectroscopists of
the 1930's: Searle recorded the di-
versity of careful measurement in clas-
sical-physical areas and, unfortunate-
ly, confused his own superb experi-
mental skill with dry and deadly
mathematics, something Strong was
willing to avoid. Squires is closer to
Searle: One can not really feel the ap-
paratus as one can in Strong's work.
But most importantly this is not a
third-generation book.

Then what is? What should "ex-
perimental physics" comprise today?
First it should meet the challenge of
the problems of physics as of the mo-
ment. To quote the author, how do
we work in the "messy, complicated
natural world," which he concedes is
often difficult. How can you measure
the surface tension of a living cell, the
length of DNA in a virus, the age of a
paper and the local variation in mag-
netic field? What is the trained phys-
icist's point of view in approaching
these problems? Second, it should
admit that in addition to "apparatus"
there is "equipment." How do you
assemble a series of electronic units to
make a measurement? It is done
every day in every physics research
outfit. Third, it should teach some
skills.

I'm not unkind to the author. I am
not young and I suddenly heard a
voice from my distant past. I seemed
to recognize it over the years, and so

much has changed that I should never
have been able to do so. It is a good
book, but it is in a past context.

Ernest C. Pollard is a professor and head
of the biophysics department at Pennsyl-
vania State University.

Not for undergraduates

PLASMA SPECTROSCOPY. By
Geoffrey V. Marr. 316 pp. Ameri-
can Elsevier, New York, 1969.
$21.50

by ROLF LANDSHOFF

Spectroscopy is one of the most sen-
sitive diagnostic tools of plasma re-
search. This was first demonstrated
in 1920 when Megh Nad Saha was
able to estimate the surface tempera-
ture of stars from the presence or
absence of certain calcium lines in
their spectra. Plasma spectroscopy
has recently made significant progress
especially with interest in plasmas
stimulated enormously by thermonu-
clear and space problems. Geoffrey
V. Marr, who is with the J. J. Thom-
son Physical Laboratory in Reading,
England, is one of those who have
actively contributed to this progress.
He is also the author of a recently
published volume on the related sub-
ject, Photoionization Processes in
Gases.

This book is intended as an under-
graduate text, and the choice and
arrangement of the topics suit this
purpose well. There is introductory
material on plasmas and quantum
theory, followed by discussions on
basic optical-transition processes, line
shapes and finally a description of
various types of experimental pro-
cedures.

Unfortunately the author and pub-
lishers have not paid sufficient atten-
tion to the accuracy of details. There
is a host of minor but glaring mistakes,
and if this book were to be placed in
the hands of an undergraduate stu-
dent he would get hopelessly confused.
For example, the equation of motion
for a charged particle in an electro-
magnetic field uses a weird vector
notation, where vector quantities are
cross multiplied with, and added to,
components. The ac conductivity in
a plasma is evaluated by using a
macroscopic model, incorrectly called
the Lorentz-plasma model. The signs
get all mixed up, partly because of

NEW FROM
SPRINGER-VERLAG
NEW YORK INC.

MATHEMATICS
APPLIED TO PHYSICS
with contributions of
G. A. Deschamps, E. M. de Jager,
F. John, J. L. Lions, N. Moisseev,
F. Sommer, A. N. Tihonov, V. Tik-
homirov, A. B. Vasil'eva, V. M.
Volosov, D. J. A. Welsh, T. Yama-
nouchi
Published on behall of UNESCO by Springer-
Verlag

approx. 460 pp. approx. 40 illus.
1969. Cloth. $16.00

TOPOLOGICAL VECTOR SPACES I
By G. Kothe
Translated from the German by
D. J. H. Garling
xvi, 456 pp. 1969. Cloth. $21.50
(Die Grundlehren der mathemati-
schen Wissenschaften, Vol. 159)

LECTURE NOTES IN PHYSICS
Edited by J. Ehlers, Austin,
K. Hepp, Zurich and
H. A. Weidenmiiller, Heidelberg

A new soft cover publication to
report recent developments in
physical research and teaching—
quickly, informally and at a high
level. Contributions will be in Ger-
man, French or English.
Volume 3:

SCATTERING THEORY: UNITARITY,
ANALYTICITY AND CROSSING
By A. Martin
iv, 125 pp. 1969. $3.90

GEOMETRICAL OPTICS
By H.-G.Zimmer
Translated from the German by
R. N. Wilson
approx. 180 pp. 46 illus. 1969.

Cloth. $9.40

(Applied Physics and Engineering,
Vol. 9)

Visit our Booth #432
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18th Annual Physics Show.
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