ored gray, They catch the eye and
admirably supplement the main text.
As might be expected, there are also
numerous problems at the end of each
chapter.

It is my opinion that Fundamentals
of Statistical and Thermal Physics by
F. Reif is an outstanding text. As is
characteristic of such a text, the au-
thors presentation provides insights to
both students and instructors. Al
though there are several aspects of the
general presentation with which I am
not in complete agreement (some ex-
amples were cited above—another case
concerns the author’s description of
the exchange of energy and matter be-

tween systems in an ensemble and its
connection with invariants of the mo-
tion and the constraints that define the
ensemble) in every case the disagree-
ment is basically a matter of prefer-
ence. The good features of the text so
overwhelm any such matters of taste
that I have no hesitation in recom-
mending this book to all instructors,
both physicists and chemists, who
teach courses in the general area of
statistical and thermal physics.

* * *
The reviewer is director of the James

Franck Institute at the University of Chi-
cago.

Experiments, observations and their interpretation

ADVANCES IN MATERIALS RE-
SEARCH, VOL. 1: EXPERIMENTAL
METHODS OF MATERIALS RE-
SEARCH. Herbert Herman, ed.

316 pp. Interscience, New York,
1967. $14.95

by Henry M. Otte

It is becoming the rule, rather than
the exception, that each new techni-
cal book published is one of a con-
tinuing series. No doubt the fact is
well established that this will lead to
the purchase of unwanted books in
order to maintain the “continuing ser-
ies” complete and current. The mer-
its of each volume thus tend to be dis-
placed to a secondary consideration,
and criticism of any lack of complete-
ness is eschewed on the grounds that
omissions can be corrected in future
volumes. Such a plea is entered for
the book under review, which is the
first in a new series entitled Advances
in Materials Research. The editor
of this series, H. Herman (University
of Pennsylvania), is also the editor
of the first volume. Opposite the ti-
tle page we may survey an impressive
list of fourteen people who form an in-
ternational editorial advisory board.
On the basis of this we should be en-
titled to expect high-quality technical
presentations, and indeed volume 1
does come up to expectation.

Ten articles have been assembled
under the title Experimental Methods
of Materials Research; they were origi-
nally presented as lectures during the
1964-65 academic year at the Univer-
sity of Pennsylvania, and sponsored by

the School of Metallurgical Engineer-
ing and the Laboratory for Research
on the Structure of Matter. The goal
of the lecture series was to have criti-
cal evaluations of significant experi-
mental  techniques of materials
science presented by men who were
themselves prominent contributors
to the development of these tech-
niques. A glance at the names of the
ten lecturers suggests that this goal
was achieved successfully. Lack of
completeness in the subject matter
covered by them hopefully will be
“corrected,” as already noted, in fu-
ture volumes of the series.

The first six articles deal with tech-
niques based on the interaction of ra-
diation with matter: “X-Ray Diffrac-
tion” by C. S. Barrett, “Neutron Dif-
fraction” by C. G. Shull, “Electron
Microscopy” by V. A. Phillips, “Field-
Emission Microscopy”™ by A. J. Mel-
med, “Electron-Probe Microanalysis”
by K. F. J. Heinrich and “Applica-
tions of the Mossbauer Effect to Prob-
lems in Materials Science” by P. A.
Flinn. Three articles are related to
techniques for studying deformation:
“Anelastic Techniques: Iron, A Case
History™ by D. N. Beshers, “Low-Tem-
perature Deformation Techniques” by
R. J. Arsenault and “Determination of
the Stored Energy of Deformation of
Metals and Alloys” by R. O. Williams.
The last article is by C. T. Tomizuka
on “Some Experimental Aspects of Dif-
fusion in Metals.”

Barrett singles out the very inter-
esting x-ray topography methods for
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Now all Welch Duo-Seal’

vacuum pumps have
increased capacities.

33 years of vacuum pump design
and manufacturing technology
now enables Welch to sizably
increase the capacity of all two-
stage Duo-Seal pumps. Size and
appearance remains the same,but
pumping speeds are increased up
to 19% over previous models.

In 1933, Welch pioneered the
internal vane design of mechan-
ical vacuum pumps, long since
proved to be the most efficient,
vibration-free, quiet, long lasting,
trouble-free vacuum pumps ever
marketed. Although many other
manufacturers have switched to
the internal vane design, only
Welch produces Duo-Seal pumps,
the pumps with the patented Duo-
Seal gas discharge design, which
eliminates repumping gases.

Now, every two-stage Duo-Seal
pump gives the added bonus of
increased capacity, increases
of up to 19%, depending on the
model which fits your needs.

If you use vacuum, check on the
Duo-Seal line. Welch maintains
a staff of vacuum specialists who
are at your service to help you
select the right puwmp for your
needs. Write The Welch Scientifie
Company, 7300 N. Linder Ave.,
Skokie, Illinois 60078 or call
312/677-0600.
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Important texts in modern

PHYSICS

from McGRAW-HILL

FUNDAMENTALS OF OPTICS AND MODERN PHYSICS.
By HUGH D. YOUNG, Carnegie Institute of Technology.

Unifies classical optics and contemporary quantum me-
chanics with such fundamental concepts as the wave
idea, superposition, and the various conservation prin-
ciples. A one-semester course. 528 pp., $8.95

STATIC AND DYNAMIC ELECTRICITY, Third Edition.

By WILLIAM R. SMYTHE, California Institute of Technology.

International Series in Pure and Applied Physics.

This revised text provides users with theory and tech-

niques they need to deal with the problems met in their

research and provides a great number of direct answers.
608 pp., $14.50

INTRODUCTION TO SPECIAL RELATIVITY.

By HERMAN M. SCHWARTZ, University of Arkansas.
International Series in Pure and Applied Physics.

An unusual exposition of the principal ideas, methods,
and results of the special theory of relativity. It provides
an exceptional background for more advanced develop-
ment of this subject. Winter

THEORETICAL ACOUSTICS.

By PHILIP M. MORSE and K. UNO INGARD, Both of M.L.T.
International Series in Pure and Applied Physics.

The graduate student, teacher, and research worker in
physics will find here a unified exposition of acoustical
phenomena in fluids, with special emphasis on newer
mathematical techniques and applications. Winter

ELECTRONIC CONDUCTION IN SOLIDS.

By FRANK J. BLATT, Michigan State University.
McGraw-Hill Series in Materials Science and Engineering.
First text to treat the physical process of conduction and
related electronic phenomena in metals and conductors.
For first- or second-year graduate students. Winter

THEORY OF DISLOCATIONS.

By J. P. HIRTH, Ohio State University and

JENS LOTHE, Oslo University.

McGraw-Hill Series in Materials Science and Engineering.
The theory of dislocations is examined thoroughly and
authoritatively in this important book. The mathemati-
cal treatment helps the student, on his own, to deal with
problems of considerable sophistication. Winter

THE PHYSICAL UNIVERSE, Second Edition.
By KONRAD KRAUSKOPF, Stanford University; and
ARTHUR BEISER, formerly of New York University.

In this revised shorter version of the same authors' Fun-
damentals of Physical Science, 5th Ed. topics have been
completely reorganized and unified into a more cohe-
sive whole. Designed for use in introductory courses, the
book presents physics, chemistry, geology and astron-
omy in sequence, with careful transitions between units,

704 pp., $8.50

EXAMINATION COPIES AVAILABLE ON REQUEST

McGRAW-~HILL §
BOOK COMPANY &

330 West 42nd Street, New York, New York, 10036
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CAN YOU ASSUME
A MORE
RESPONSIBLE POSITION

Our clients, leading national scientific organiza-
tions, are seeking scientists of proven ability to
assume research and management positions. As
these are extremely responsible positions, inter-
ested scientists must be able to demonstrate sig-
nificant scientific accomplishment in one of the fol-
lowing areas:

infrared . .

[

. nuclear physics . .
. radar systems . . . communications theory
. plasma physics . . . semi-conductor research
. ma.grln'e_fws o thin films . . . inorganics

4 e o

- th ermodynamics

o v 'y . s . @C
tics . . . cryogenics . . . or thermionics.
Fees and relocation expenses paid by client com-
panies.

If you qualify for these positions offering re-
muneration up to $30,000, you are invited to

direct your resume in confidence to:
Mr. Vincent A. Nickerson
Dept. PT-12

BRBOTT'S
of Boston

“EMPLOYMENT SPECIALISTS”
Serving the scientific community for over 40 years.
150 Tremont Street
Boston, Massachusetts 02111
HAncock 6-8400




Shull de-

review of recent advances.
scribes some typical applications that
make use of three characteristics (also
discussed) unique to neutron radia-
tion; he thus covers the interpretation
of erystal structures, of phonon distri-
butions and of electronic structures in

materials. Techniques  associated
with electron transmission microscopy
form the main theme of Phillips’s re-
view. Melmed, in his article, covers
both field-electron and field-ion (emis-
sion) microscopy. Heinrich's short pa-
per on the probe gives a very brief sur-
vey of the instrument, the techniques
and the applications.
cle presents ways in which the Moss-
bauer effect has been used to study
magnetic solids, lattice dynamics,
crystal defects and diffusion. The
complexities involved in the interpre-
tation of internal friction peaks in iron
are considered in some detail by Besh-
ers. A distinction is made by Arse-
nault between those low-temperature
deformation techniques used to obtain
engineering data and those used to ob-
tain information about dislocation
mechanisms; his presentation is ac-
cordingly divided into two parts.
The problems of stored-energy mea-
surements are defined by Williams,
who then goes on to discuss and com-
pare the methods that have been used
and the results obtained with them.
Finally, Tomizuka covers briefly se-
lected topics of diffusion in metals.
All the papers are very readable and
well referenced; they can be used as
introductory articles to the field.
According to the editor, it is
planned to produce a volume annual-
ly. with future volumes containing

Flinn's arti-

IDEALIZED MODEL
of bee field-emission
tip, in which
electrons tunnel
through the energy
barrier. Each
plastic ball repre-
sents an atom.
(From Experimental
Methads in Materials
Research, )

most frequently review articles on di-
verse areas. The first volume reviewed
here is well produced and contains a
subject index as well as an author
index, both fairly extensive. However
a few disturbing printer’s errors were
noticed. The caption to figure 9
made reference to figures 9 and 10 in-
stead of to 8 and 9. The diagram on
page 54 was upside down. On page
199 figure 2(c) was not properly
aligned with figures 2(a) and 2(b).
Errors in the type-setting were also
found. However, these are all minor
defects in a book that, although al-
ready dated by two years, still pre-
sents a timely survey of numerous re-
cent experimental techniques both in
materials and solid-state research.

The reviewer is manager of the materials
research laboratory at Martin Marietta
Corp., Orlando, Florida.

Applied abstract spaces

BOUNDARY VALUE PROBLEMS OF
MATHEMATICAL PHYSICS, Vol. 1.
By lvan Stakgold. 340 pp. Mac-
millan, New York, 1967. $12.95

by George H. Weiss

More and more the subject matter of
mathemafical physics is phrased in the
terminology of abstract spaces. It is
therefore a matter of good education
to have some acquaintance with this
terminology, particularly for theoreti-
cal physicists. However, a course that
deals only in the formulation of
boundary-value problems in the ab-
stract can hardly be adequate prepara-
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The new range of EMI photomultipliers with
“SUPER” S-11 photocathodes will enhance your
project performance. High quantum efficiency,
(23/24%) high gain at relatively low overall
voltage, and low dark current at the rated over-
all sensitivity are typical of these types. They
maintain the EMI standard of excellent gain
stability and linearity. The narrow spread in
characteristics makes these types ideal for sys-
tems or for multiple installations. The table
below gives the typical values for the signifi-
cant parameters.

Anode Dark

Type Amps/ Volts/  Current
Dia. No. Lumen Overall Nanoamps

2" 9656R 50 1150 2
3 9708R 50 1250 5
3.5” 9531R 200 1300 25
4" 9732R 50 1250 10
5" 9709R 50 1350 15

Note that the anode dark current is given for the
overall voltage at the specified overall sensitivity.
The maximum overall sensitivity is 10 times the
values given above. Each Tube is individually cali-
brated and data is supplied with the tube.

Send for our new 64 page catalog giving data
and technical information on the complete range
of EMI photomultipliers.
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