was done will have learned a valuable
lesson. 1f he works (as the reviewer
did not) the numerous problems care-
fully integrated with the text, he can
scarcely escape this understanding.

The foundation of the subject is
in the frst four chapters of the book.
In the fifth, entitled "Similitude”, the
dimensionless ratios are brought in,
and they are applied to important
flow problems involving friction, lift,
and drag. Flows of a perfect [luid are
discussed in the sixth chapter., and
those of real Huids in the seventh, in
which the theory of boundary lavers
is introduced. The last three chapters
deal with practical matters, mainly
flow in open channels and various
aspects of turbomachines.

The preface points out that Auid
mechanics has changed [rom a spe-
cialized subject to a [undamental dis-
cipline common to several branches of
science and ol enginecering. That this
change is part of a broader move-
ment is shown, for example. by the
growing recognition of the importance
ol transport processes in  electro-
chemistry. A page carly in the book
might have been allocated to showing
how transport processes in fluid dy-
namics fit into the broader [ramework
that includes transport processes of all
kinds, even though other indications
of this broader relationship are given
(e.g.. P f, second p;nr;lgrnph: PP
55, 56, and 57: and p. 79) .

This is an excellent, clearly written
textbook aimed at the junior level.

Modern Developments in Electron Micro-
scopy. By Benjamin M. Siegel, ed. 432
pp. Academic, New York, 1964 S13.50,
Fundamentals of Transmission Electron
Microscopy. By Robert D, Heidenreich,
411 pp. Interscicnce, New York. 1964.
S14.50.
Reviewed by L.
aof Standards.

Marton, National Burean

It has often been said that the lead
time between discovery and its practi-
cal application is shortening, to the
extent that some time [rom now, the
practical application may precede the
discovery itsell. I would like to es-
tablish here a similar principle appli-
cable to a good part of the modern
scientific literature, Instead of lead
time we may call it something like the

“active time"” of any branch of sci-
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ence, which, according to many publi-
cations, is being shortened tremen-
dously. What 1 am relerring to is
that many modern publications ignore
completely what they may consider an-
cient history, but what I consider the
logical antecedents of the part of the
science they are reporting., The usual
argument in favor of omitting all
kinds of historical detail in the presen-
tation ol any scientific field is that,
“We do not have time to go into an-
cient history, and anyhow most ol it
is obsolete.” T would like to suggest
that one day a PhD thesis in the his-
torv of science be devoted to the sub-
ject ol how much time is wasted by

the average researcher due to lack of
knowledge of the literature of his own
subject, in particular, ol the anteced-
ents of his own subject.

Having made these comments, let
us proceed to a discussion of the bhook
edited by Siegel.

As you may have guessed, the pres-
evaluation of a wide
cross section of current development
in electron microscopyv” applies the
principle of the almost zero
and compresses electron micros-
into the last ten or twelve years
It would be all right

a critical evaluation

ent  “critical

*active
time"
copy
ol its existence.
if it were really
of current developments only, but the
first chapter (on the physics of the
electron microscope) . written by the
editor himsell, presents the general
principle ol electron optics and  of
image formation and contrast, T tried
to fnd out for whom this contribu-
tion was really written, and the preface
states, “The present volume is directed
primarily to the research worker who
has only recently started to apply the
electron  microscope in research.
Each contribution has been written so

his

that it will be understandable to re-
search workers outside the particular
discipline. The technical vocabulary
of the specific fields could not be
avoided entirely, but none is so intri-
cate that reading a given contribu-
tion would be impossible or without
profit”” As the book contains eight
chapters written by cight authors and
only two of the chapters are on phys-
ics, 1 will limit my comments to the
two physical chapters; that is. Chap-
ter 1 on “The Physics of the Electron
Microscope” by B. M. Siegel and Chap-

ter 5, “Applications of the Elecﬁ'b {
Microscope in  Physics” by D. W,
Pashley. Chapter 1 starts with m&
erence to Hamilton's work. Here |
would like to inject a remark on 3
very minor item: Hamilton's middle
name is misspelled (on page one, it
is p;wen as “William Kol"\";m

papers of Sir  William
Hamilton") .

I feel that the author comp!
misunderstands Hamilton's cont
tions to the principle of least acti
He writes, describing the focusing
fect of an electric or magnetic feld
on electron beams: “In a mast elegm
manner it was now possible to
a direct application of the theory d
veloped by William Korvan Hamilton
in 1831 to the rajectory of an electron
in the electromagnetic field of an elec
tron optical system. The ‘Hamiltonian
analogy’ described the path of light
rays through media with continuously
varying refractive index in terms of
the trajectory of material particles in
potential fields.” It seems that, here
and later, the author's emphasis is on
the continuously varying refractive in-
dex: whereas o me, at least, the basic
feature of Hamilton's method in op-
tics is the reconciliation of a minimal
principle {least action or Fermat's
principle) with a contact transforma-
tion (construction of Huygens), and
the carrying over of this fundamental
duality into dynamics.

A little later the author states Hatly
that in contradistinction to light op-
tics;, which has both convergent and
divergent lenses, electron lenses hav-
ing axial symmetry can only be con-
vergent. The level of presentation al-
ternates  between the relatively low
and the moderately advanced, so for
instance on page 19, in explaining the
light microscope, the author finds it
necessary to go into explanation of
actual distances and focal length used

in this instrument and fails to dis-

cuss in any manner the resolution of
the instrument., Yet on the following
page, in using the electron microscope,
he states, “The higher resolution avail-

able with electron optics does permit

higher useful magnification”, A dis
cussion of the resolving power of the

microscope starts on page 36 and un-
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W Designed and engineered to perform the
twelve experiments in the Berkeley Physics
Laboratory, Part A.

® Unmistakably a fresh ph{sics teaching
concept creating a research and discovery
environment.

= Produced by Hickok — a leader in elec-
tronic instruments and teaching systems.

Hickok equipment provides a carefully
coordinated set of instruments and
materials which parallel the Berkeley
Physics Course — the first complete
laboratory designed to present physics
as it is now used in current.research.
Hickok provides all the equipment
needed for conducting the twelve
fresh, modern experiments in electron
dynamics, linear systems and non-
linear systems.

Everything has been done to preserve

To discover how Hickok Physics Teaching Equipment can help you provide
a new, fresh college physics program, write for Brochure HP-A.

the true research laboratory atmos-
phere and student stimulation inher-
ent in the Berkeley system.

Five basic instruments in each Hickok
laboratory fill all instrumentation and
power requirements for the entire
Berkeley course: transistorized regu-
lated laboratory AC/DC power sup-
ply; 6" open face, stable VTVM; DC
wide band oscilloscope; sine-square
generator; and RF signal generator.
Each device is laboratory standard but
specially modified where necessary for
the Berkeley experimentation. A bench
tray contains all component parts —
capacitors, diodes, resistors, neon
lamp, inductors, cathode ray tube and
coils; all are mounted on plastic bases
equipped with metal pins for quick in-
sertion in the plastic mounting board
provided. Connectiong are quickly and

easily made with FAST CLIP™ which
require no soldering. Each tray is de-
signed to contain all the parts for two
students.

Hickok Model BP-A is now available
for your fall classes. Hickok equip-
ment and Berkeley manuals for Part
B covering the transistor, delay lines
and microwave will be ready for your
second semester classes, Part C cover-
ing electrons, opties and photons will
be available shortly thereafter. Each
part builds upon previous experiments
and requires few special devices.
Costly duplication of components is
avoided, allowing a complete labora-
tory to serve two students at little
appreciable increase in total classroom
costs over previous methods.
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ELEMENTARY PARTICLE PHYSICS

By GuUNNAR KALLEN, University of Lund, Sweden

Written at the graduate level, this book develops the field of elementary p:lrtu:I_c
physics—including both strong and weak interactions—from a systematic ;md uni-
fied point of view. It is intended to be accessible to experimental physicists with
a general theoretical background, but the main emphasis is on the theoretical
aspects. In general, the development is quite complete, minimum demands being
imposed upon the reader’s credulity.

546 pp, 79 illus, (1964) $15.00

CLASSICAL CHARGED PARTICLES
By F. RoOHRLICH, Svracuse University

Written at the graduate level, this text is intended to fill a gap in the usual electro-
dynamics-relativity sequence. Its purpose is to present the theory of classical
charged particles consistently and completely and to use this theory as an example
of the interrelationship of physical theories. Thus, the approach emphasizes the
structure of physical theory in a way that cuts across many different areas of
physics. In Press

THE PROPAGATION OF ELECTROMAGNETIC WAVES IN PLASMAS
By V. L. GiNnzBurG, P. N. Lebedev Phvsical Institite, Moscow

This graduate level book is essentially concerned with the behavior of a plasma
in an electromagnetic field which is uniform in space but variable in time. It will
be of special interest—and importance—to those interested in the theory of radio
wave propagation in the earth’s ionosphere, in radio astronomy and astrophysics,
and in the physics of laboratory plasmas 535 pp. (1964) $20.00

MAGNETOHYDRODYNAMICS
By A. G. KuLikovskiy and G. A. LyuBiMov, Moscow State University

This text presents a comprehensive, though short, treatment of magnetohydrody-
namics. It is primarily concerned with the results of recent research on the inter-
action of a conductive fluid with an electromagnetic field. The text uses only
standard mathematical tools, and gives basic applications, but its nature is essentially
theoretical. It will be of considerable interest to those in such fields as astrophysics,
high-speed aerodynamics, and thermonuclear devices as well as to those working in
plasma physics. In Press

DISLOCATIONS
By Jacoues Frieper, University of Paris

This book which summarizes the main properties of dislocations requires only an
undergraduate mathematics background and an elementary Kknowledge of crystal-
lography. After presenting a review of the general properties of dislocations, the
book treats the more or less complex networks of dislocations which can be formed
in crystals and the plastic properties which correspond to these arrays. The final
chapters are devoted to interactions of dislocations with other crystalline defects,
primarily impurity atoms. 491 pp, 272 illus (1964) $17.00

INTRODUCTION TO THE MECHANICS OF A CONTINUOUS MEDIUM
By L. I. Sepov, Moscow State University

This book is designed as a text or reference for graduate students of mechanics,
as well as for research workers. It is intended to provide a means for understand-
ing the relationship of mechanics to geometry and thermodynamics, and to impart
some momentum to the further development of macroscopic theory, The treatment
throughout is precise—and quite detailed—and covers the fundamentals of classical
mechanics of continuous media as well as modern methods and theories of models.

In Press
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VAV ADDISON-WESLEY PUBLISHING COMPANY, INC.

Reading, Massachusetts
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til then the reader is in the dark why
the higher resolution is available.
When 1 began rteading the firgt
chapter of this book, the first idea
was that the proofreading was inade-
quate. Nevertheless, as T went along
I had to revise this opinion. I really
cannot blame the proofreader for the
very inaccurate style and mistakes of
the author. 1 mentioned earlier the
misuse of Hamilton's name. Huygens
is mistreated constantly, being called

Huyeen without an s, There are
many sentences where pronouns are
missing or where obscure references
are made to a much earlier sentence.
Take for instance this example, “tak-
ing the Rayleigh criterion that the
image fgures are to be separated so
the maximum ol the second falls at
the minimum of the fArst”. Ar the he
raph preced-
ing this one, the author said that he
is speaking of the images of two self-
Another example,
lenses of the electron

ginning of the long par

luminous points.
“the critical
microscope in general use today are
lenses.” 1 understand the

word “‘critical” is used in the sense

magnetic

of important, but I understand it only
because I am [amiliar with modern
electron microscopes.

[t is a pity that an otherwise very
useful compilation of the elements of
electron MICroscoe |l|1lif'~ is marred
by so many little faults. Quite a bit
ol the information contained in the
article is very useful, and the ref
erences contain a good introduction
to the general literature. of which the
user of the electron microscope can
take advantage.

Dr. Pashlev's contribution on the
application of the electron microscopeé
in physics in limited to the observa-
tion ol crystalline structures in trans
misston, a held with which the author
is thoroughly familiar. It is a very
growing
field, extending over more than oné
hundred

good  presentation  of this

pages and a bibliography
126 references. My only
objection is that it gives the impres
sion that observation of thin crystals
in transmission is the only application
of the electron microscope in physics;
which I hope is not the case.

The remainder of the book is on
selected methods and techniques, such
as thin metal specimens, particulate

containing



e

NORTH-HOLLAND TITLES

KAI SIEGBAHN, editor
Professor of Physics, University of Uppsala, Sweden

Alpha-, Beta- and Gamma-
Ray Spectroscopy

A completely rewritten and considerably extended new edition of the previous
book "Beta- and Gamma-Ray Spectroscopy™, which appeared in 1955, (980 pages)
and was reprinted in 1957 and 1960. As indicated by its new title the present
volumes include alpha-ray spectroscopy and now give a complete account of
the whole field of radio-activity and related low-energy nuclear physics phenomena.

Out: January 1965
7 x 10 2 vols. 1800 pp.  £180.00; £ 18-—;  $ 50.00

Nuclear Structural
Engineering

Editor: Dr. Ing. Thomas A. Jaeger,

Essen-Heisingen

This new bi-monthly international scientific journal is devoted to the Civil,
Mechanical and Chemical Structural Engineering problems of Nuclear Power
Plants, Radiation Facilities and Radioactive Waste.

Subscription price (post free) per volume of 500 pages f90.00; £ 9.--; $25.00

First issue: Vol. 1, no. 1, January 1965

Other North-Holland Science journals:

Journal of Nuclear Materials
Nuclear Instruments and Methods

Nuclear Physics | Ask for our personal subscription scheme with reduced
Physics Letters ) prices
Surface Science

NORTH-HOLLAND PUBLISHING COMPANY
Ao
L

EE AMSTERDAM P.O. BOX 103 THE NETHERLANDS

PHYSICS TODAY « JANUARY 1965

* 103



materials, ultramicrotomy, as well as
such applications of the electron mi-
croscope as those in histology, cytol-
ogy, bacteriology, and studies of bio-
logical macromolecules. The printing
is very pood and the many micro-
photographs are excellent illustrations
of the fields represented.

book is an excellent
workmanlike presentation of transmis-
sion electron microscopy, and 1 would

Heidenreich's

like 1o quote from the author's pref-
ace: "My rather ambitious intent is
to develop a coherent, physical ap-
proach to the understanding of con-
trast 1 electron microscope images
whether plant
walls or crystals containing stacking
Faults.”

the objects are cell

After a 15-page historical introduc-
tion, the author discusses the ideal or
Gaussian images, different aspects of
electron scattering in the object, and
continues with electron diffraction and
a diffraction-induced contrast in the
electron microscope image. The
of the author, to produce a unified
viewpoint for the description of con-
trast both in the amorphous and crys-
talline media, is an extremely laud-
able one. The question may be raised
how far he succeeds in that attempt.
I, for one, would like to encourage
him to persevere because I do not
believe that he really entirely covered
the ground. I may be wrong in he-
lieving that for the time being all
amorphous substances are still best de-
scribed by the scattering or what
Heidenreich calls “mass thickness" ap-

aim

proach. Since he presents both ap-
proaches very adequately, the reader
has the choice of the approach he
prelers to use for his own data.

Before reading Heidenreich’s book
I was convinced that Pashley gave the
best presentation of the whole field
of diffraction contrast. Now 1 have to
modify that opinion. Both have done
excellent jobs and for those who pre-
fer a condensed version 1 would rec-
ommend Pashley's work: for the more
extended trearment Heidenreich is the
proper place to look.

A few minor things may be criticized
in the book. The general references
are limited in their entirety to
English-language presentations. Much
later in the text, relerence is made to
some non-English literature. This is a
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little regreciable, because 1 believe that
the references to  the monumental
work of Glaser, to that of von Laue,
and to the excellent encyclopedia ar-
ticle of Leisegang really belong in the
general velerences. I fail to understand
figure II-11 on page 58. The caption
is inadequate to distinguish which are
the elastic and inelastic curves and the
notation *(Q.,'" is not explained. The
footnote on page 103 refers to photons
and not to electrons, These are such
minor blemishes that they do not at
hook., I would
like to mention one more thing which
pleased me no end in reading this
book. It is dedicated to the memory
of C. J. Davisson. All of us who have
known Davisson, his wonderful contri-
butions to physics, and his extremely
lavable will greet this
dedication as a most fitting tribute to

all mar an excellent

personality,
his memory.

An Introduction to Modern Physics. H.
Messel and S, T. Butler, eds, 273 pp. St.
Martin's Press, New York, 1964. 85.00.
Reviewed by Robert L. Weber, The Penn-
sylvania State University.

According to a note on the dust jacket
(there is no Preface), this book is a
record of a series of lectures given to
science teachers by world experts at
the third® Nuclear Research Foundi-
Summer School in Australia. It
is not mentioned that all of the chap-
ters were previously published (1961)
by the Shakespeare Head Press, Syd-
ney, Australia, in  Space and the
Atom, a record of the fourth® Nuclear

tion

Research Foundation Summer School
lor Science Teachers held at the Uni-
versity ol Sydney in  January, 1961,
which also included a chapter on par-
ticle accelerators and sections on ra-
dio astronomy and aeronautics. The
St. Martin's apparently
chosen to make their book smaller and
more coherent by omitting these six
chapters.

Professors §. T. Butler and H. Mes-
sel, of the University of Sydney, pre-

Press  has

sent in seven chapters a conventional,
nicely organized introduction to the
Rutherford atom, radiation, relativity,
and nuclear reactions. Professor E. E.
Salpeter, of Cornell University, starts

*According to St. Martin's Press, their
dust-jacket note is in error. Both books
refer to the fourth summer school, Ep,

his three chapters with the remark
“Most laymen who are acquainted
with moadern physics shudder at the
mere mention of the words Quantum
Mechanics.” Then in relatively easy
steps he explains the significance of
Planck's constant, the empirical con-
cepts of wave mechanics leading to
“the famous Schroedinger wave equa-
tion, written out in its full glory",
and applied to the hydrogen atom.
In three short chapters, Professor
C.B.A. McCusker, of the University of
Sydney, discusses present  views on
stable ]):lrticlcs. mesons, strange par-
ticles, and force fields. He points out
that “in the end we have had to in-
terpret the particles in terms of fields,
which, though quantized, are con-
tinuous. And fields pass through the
most complete vacuum. In fact, the
atoms are not sharply bounded and
the void has a definite structure, Sp
it seems that the argument [is matter
continuous or discontinuous?] is be
myg resolved as we resolved the argu
ment as to the wave and particle na-
ture ol light. We must combine both
ideas to make sense of the experi-
ments.” Prolessor W. Boas, of the Uni-
versity ol Melbourne, deals with solid-
state physics in chapters on crystals
and the properties ol solids, conduc
tion of electricity, and erystal defects
and the strength of materials.

The authors are not at all con-
descending toward the science teachers
for whom these lectures were pre-
pared. Yet the demands made upon
them are not unreasonable. The re
ward should be a substantial under-
standing ol the concepts and methods
of modern physics. Throughout the
book there is a clarity and coherence
especially to be commended in a
multiple-author project.

The Mathematics of Physics and Chem-
istry, Volume 2, By Henry Margenau and’
George Moseley Murphy. 786 pp. Van
Nostrand, Princeton, N.J., 1964, Sl5.ﬂﬁ-
Reviewed Dby J. Gillis, Weizmann Insti-
tute of Science.

Volume 1 was a systematic exposition
ol mathematical techniques with phys
ics and chemistry merely providing il
lustrative examples, Volume 2 is com-
pletely different in spirit, being, in
fact, rather a collection of short
monographs in  theoretical physics:




