Neutral Densily Filters

Made of
best grade
optical
glass
“dyed”
en masse

Available in 2" x 2" size, in densities of 0.1,
0.2 03,04, 06, 06,07, 08,09, 1.0, 2.0
and 3.0. Custom made instrument box hold
ing 12 filters $300.00 per set.

For certain usages the Absorption Type Filters
are preferred to the metallic and dielectric
types. Colors are stable. May be stacked to-
gether for certain densities. Optical densities
are held to excepuionally close tolerances of

+0.050mm in thickness with densities
varying in 0.1 to 0.4 inclusive =+0.005 D:
in 0.6 to 1.0 inclusive +0.02D; and 20

to 5.0 inclusive +0.08D.
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PHENOMENOLOGY OF
QUANTUM CHROMODYNAMICS

Edited by J. Tran Thanh Van
Orsay University (France)
The Proceedings of the Hadronic Session
of the Xllith Rencontre de Moriond covers

three main topics:

QCD and lepton pair production,

QCD and multiquark states,

QCD gluons and others.
Contributors: Chan Hong Mo, G. Kane,
Tan Chung |, R. Barate, F. Bradamante, A.
Capella, A. A. Carter, A. Contogouris, J.
Dash, J. Donohue, S. D. Ellis, S. Frautschi,
M. Fukugita, K. Goulianos, P. Grassberger,
J. Gunion, C. A. Heusch, H. Hogaasen, R.
Hwa, R. Jaffe, M. N. Kienzle, J. K. Kim, P.
Kroll, L. Lederman, A. D. Martin, C. Mi-
chael, L. Montanet, B. Nicolescu, E. Pauli,
R. Petronzio, J. E. Pilcher, C. T. Sachradja,
D. Schiff, D. Schildknecht, J. Six, A. Ro-
mana, P. Rehak, J. Teiger, Vinh Mau.
Clothbound, FF. 250/US$ 56, 1978.

The Proceedings of the Leptonic Session
is published under the title:

GAUGE THEORIES AND LEPTONS
Clothbound, FF. 260/US$ 58, 1978.

Copies may be ordered by individuals by

writing to:

EDITIONS FRONTIERES
B.P. 44

91190-Gif-sur-Yvette (France)
Circle No. 41 on Reader Service Card
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at the boundaries), the different types of
fiber guides—as it is introduced. Unger
then derives the modes from Maxwell’s
equations plus the boundary conditions.

The brief discussion of planar-wave-
guide technology that concludes the sec-
tion on these waveguides is the least ad-
equate part of the book. Although the
publication date of the book is 1977, the
references in this section essentially end
in 1974. Great advances have taken place
since then, particularly in the technology
of integrated optical circuits made en-
tirely of gallium arsenide and its alloys
with aluminum and other materials
(*‘monolithic” integration). Unger’s
statements that “we obtain more efficient
optical devices when the best materials for
the respective functions are combined”
(“*hybrid” integration) and *‘usually only
such hybrid integration results in optical
circuits with satisfactory performance”
stand in contradiction to the current state
of affairs in integrated optics.

The chapters on fibers are extensive in
their coverage, with attenuation and dis-
persion both discussed at length. The
dispersion analysis takes account of mode,
material and index-profile dispersion to
arrive at near-optimum profiles for min-
imizing pulse broadening in transit.
Unger devotes a chapter to the effects of
fiber imperfections such as bending, de-
viations from circularly symmetric ge-
ometry, and microscopic and macroscopic
fluctuations in refractive index. He de-

velops the solutions of coupled-wave and
coupled-power equations and a power-
diffusion approximation to make possible
the specification of fiber tolerances for
particular levels of signal degradation,
The final chapters on fiber fabrication
and cabling, junctions and transitions,
provide much more comprehensive cov-
erage than the section on planar-wave-
guide technology.

Unger, writing well and clearly, has
digested and presented in logical fashion
material from many diverse sources.
Starting from first principles as it does,
the book provides a good introduction to
waveguide theory and fibers. It should
serve well as a text for a course on optical
waveguides, including fibers, provided
more recent references on the technology
supplement it. One suspects that Unger,
who is Professor of Electrical Engineering
and Director of the Institut fir Hochfre-
quenztechnik, Technische Universitat,
Brauschweig, developed it through
teaching such courses. Additional pluses
are numerous references at the end of
each chapter and a 9-page “List of Prin-
cipal Notation.”

¥ X x

Esther Conwell, a principal scientist at the
Xerox Webster Research Center, has worked
on waveguide theory and other aspects of in-
tegrated optics for several vears. She has
written a number of reviews of integrated op-
tics, including one published in PHYSICS
TODAY, May 1976.

Galileo at Work: His Scientific
Biography

S. Drake
536 pp. Univ. of Chicago, Chicago, 1978.
$25.00

Galileo at Work begins with a charming
vignette of the famous scientist as an old
man tending his garden, dressed as a
“clown” rather than in his philosopher’s
robes. This introduces us to Drake’s
purpose, which is to show Galileo in his
“working clothes” and to give a “fair
overall view of Galileo’s scientific career.”
He turns from perennial questions con-
cerning philosophical influences on and
implications of Galileo’s work and gives
instead a careful and detailed chrono-
logical account of what Galileo actually
did.

As the major translator of Galileo’s
works into English, Drake has also written
many articles about Galileo. His forte is
discovery and translation of documents
previously unknown in English—some-
times previously unpublished any-
where—and his series of “Galileo Glean-
ings” (in various history-of-science jour-
nals) includes much useful analysis of
documents and events pertaining to

Galileo’s life and work. (A few of these
“Gleanings” were collected together in
Drake’s Galileo Studies: Personality
Tradition and Revolution (University of
Michigan, 1970.)

Galileo at Work, Drake’s first attempt
at a book-length treatment of his subject,
pulls together into a comprehensive
chronological account materials found in
his earlier papers as well as other sources.
There is also much that is new. Among
the most striking bits is, perhaps, the
background to Galileo’s development of
a theory of errors (page 307), the extent
and frequency of Galileo’s illnesses and
the bearing of these on his work, and
many details surrounding Galileo’s nu-
merous controversies. Most of these and
similar nuggets are found in Galileo’s
correspondence, which Drake has proba-
bly read more thoroughly than anyone
else since the early years of this century.
Also, much important material is here
translated into English for the first time,
including a number of Galileo’s manu-
script notes on motion and the so-called
“Fifth Day” of the Discourses and
Mathematical Demonstrations Con-
cerning the Two New Sciences Pertain-
ing to Mechanics and Local Motion.

Galileo at Work contains much that
will be of interest to a wide range of



. North-Holland ANNOUNCES:

A New Series......

DISLOCATIONS
IN
SOLIDS

Edited by F. R. N. NABARRO,
University of the Witwatersrand,
Johannesburg, South Africa

This new landmark series offers
a comprehensive review of the
entire study of dislocations. It
is the first in over a decade

to effectively focus attention on
the influence of dislocations on
all physical and metallurgical
properties. Whereas formerly it
was possible to assemble our
entire knowledge of dislocations
into a single volume, current
scope of knowledge has
increased to such an extent as
to make a series of books a
matter of necessity.

The idea of a crystal dislocation
was first introduced some forty
years ago to explain the

plasticity of crystals. This
concept was further developed

in later years, and established
the geometrical and mechanical
properties of dislocations.
Further study showed the
influence of dislocations on
other properties: epitaxial growth
magnetic hardness, electron and
nuclear magnetic resonance,
thermal conductivity at low tem-
peratures and formation of voids
during irradiation. The basic
mechanical effects of disloca-
tions showed unexpected
complexities as increasingly
sophisticated methods of obser-
vation were developed. The
essential ideas of dislocation
theory have also become back-
ground for designers of new
alloys.

North-Holland Publishing Company:

Volume 1:
The Elastic Theory

1978 xx + 364 pages

Price: US $55.50/Dfl. 125.00

Subscription Price: US $47.00/Dfl. 106.25
ISBN 0-7204-0756-7

The first volume in this series is a
unigue reference treatise. It introduces
the idea of a dislocation and then
surveys the elastic properties of dis-
locations in isotropic, anisotropic and
nonlinear media. Interactions of dislo-
cations with an interface are discussed
in detail. Authored by leaders in their
respective fields, these articles have
all been updated, thereby presenting
current information

CONTENTS: Dislocations - An Intro-
duction (J. Friedel). Chapters: 1. Crystal
Dislocations and the Theory of Elasticity
(A. M. Kosevich). 2. Dislocations in
Anisotropic Media (J. W. Steeds and
J. R Willis). 3. Boundary Problems
(J. D. Eshelby). 4. Nonlinear Elastic
Problems (B. K. D. Gairola)

Volume 2
Dislocations in Crystals

1979 xvi + 576 pages

Price: US $89.00/Dfl. 200.00
Subscription Price: US $75.50/Dfl. 170.00
ISBN 0-444-85004-X

Severe mathematical problems arise
when the actual atomic structure of a
crystal is considered. The first chapter
by Bullough and Tewary shows how
these may be overcome by an approx-
imation due to Peierls, by Maradudin's
exact solution of a simplified model,
or by more realistic computations

The next article in this book notes
that the characteristic Burgers vector
of a crystal dislocation will generally
be an Iinteratomic distance. Certain
smaller, “partial’” dislocations are im-
portant in the face-centered cubic lattice
The experimental and theoretical devel-
opment of these ideas in many impor-
tant and interesting structures form
the subject of S. Amelinckx's article
inthis book.

A special type of dislocation, first
studied by Frank and van der Merwe,
appears in the interface between two
crystals which differ slightly in lattice
spacing. The late J. W. Matthews
discusses the way in which these
“misfit dislocations' can be observed
and controlled.

CONTENTS: Chapters: 5. Lattice The-
ories of Dislocations (R. Bullough and
V. K. Tewary). 6. Dislocations in
Particular Structures (S. Amelinckx).
7. Misfit Dislocations (J. W. Matthews)

Circle No. 22 on Reader Service Card

PO Box 211, Amsterdam. The Netherlands
52 Vanderbilt Ave, New York. NY 10017 US A

Volume 3:
Moving Dislocations

About 450 pages In preparation

ISBN 0-444-85015-5

CONTENTS: Chapters: 8. Moving Dislo-
cations (J. Weertman and J. R. Weertman).
Resistance to the Motion of Dislocations
(C. Elbaum). Thermodynamics and
Thermal Activation of Dislocations
(G. Schoeck). Dislocations and Lattice
Transformations (J. W. Christian and
A. G. Crocker). Dislocations in Seis-
mology (J. C. Savage).

Volume 4:
Dislocations in Metallurgy

viil + 456 pages In preparation
ISBN 0-444-85025-2

CONTENTS: Chapters: 13. Dislocations,
Vacancies and Interstitials (R. W. Balluffi
and A. V. Granato) 14. Nucleation and
Precipitation on Dislocations (F. C.
Larche). 15. |. Solution Hardening in f.c.c.
Metals (P. Haasen). |l. Solid Solution
Hardening in b.c.c. Alloys (H. Suzuki).
lll. Precipitation Hardening (V. Gerold).
16. Plastic Deformation and Work
Hardening (S. J. Basinski and Z. S.
Basinski). 17. Dislocations and Cracks
(E. Smith).

Volume 5:

Other Effects of
Dislocations: Disclinations

In preparation
ISBN 0-444-85050-3

CONTENTS: Chapters: 18. Imaging of
Dislocations (C. J. Humphreys). 19.
Crystal Growth and Dislocations (B.
Mutaftschiev). 20. Electrical Properties
of Dislocations in Semiconductors (R.
Lebusch and W. Schroter). 21. Dis-
locations in Superconductors (F. R. N.
Nabarro and A. T. Quintanilha). 22.
The General Theory of Disclinations
(M. Kleman). 23. Defects and Textures
in Liquid Crystals (Y. Bouligand). 24.
Dislocations, Disclinations and Mag-
netism (M. Kleman).

Subscription Scheme:

This series, five volumes of which
will be published by the middle
of 1979, is available under a sub-
scription scheme offering a special
discount of 15% on the list price.
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a biographical essay.

The Whirlpool Galaxy, shown here with its irregular companion galaxy NGC 5195, is M51,
the fifty-first of about one hundred nebulous objects that the astronomer Charles Messier
(1730-1817) observed and recorded. The Messier Album by John H. Mallas and Evered
Kreimer (248 pp.; Sky Publishing Corp., 1978; $9.50) contains photographs, drawings and

descriptions of each of the Messier objects.

Owen Gingerich introduces the volume with

readers interested in science and its his-
tory. It is weak, however, in conceptual
analysis and, in my view, the book fails to
give a satisfactory overall picture of
“Galileo’s scientific career.” In fact,
Drake is a much better translator than
interpreter of Galileo's writings. His
preconceptions often lead him to misread
his own usually accurate translations.
Among Galileo’s notes on motion, for ex-
ample, Drake thinks perfectly clear and
correctly translated remarks about mo-
tion along different lengths of a single
vertical are about motion along differ-
ently inclined planes (pages 115-116). As
another example, although folio 85v does
not contain the term gradus, Drake in-
terprets the passage as if it does, even
while correctly omitting it from his
translation (pages 98-99, 114 and 125).
Only rarely do his misconceptions lead to
actual mistranslations, but one is worth
mentioning. In translating folio 138v
(pages 111-112) Drake omits a whole
paragraph that contains three instances
of an expression he claims did not occur
on that page as originally composed.
Also, he supposes the term equale to be a
later addition to the last paragraph, which
it is not (see the National Edition of Gal-
ileo’s Opere, volume VIII, page 372, where
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Antonio Favaro, the editor, accurately
indicates all additions and corrections on
this page of the manuscript).

What lies behind a number of such
misreadings may be various fixed ideas
such as one that dominates much of
Drake's discussion of motion: the belief
that Galileo's central conceptual problem
in the development of his new science was
coming to believe that velocity in free fall
is continuous from rest. Much evidence
indicates that Galileo came to realize this
earlier than Drake supposes and that later
preoccupation with continuity of motion
from rest stems from the problem of for-
mulating an adequate mathematical
treatment of it. Drake’s interpretation
runs into particularly conspicuous dif-
ficulties in his discussion of Galileo’s so-
called “paradox of speed,” where Drake
conflates three related but nonetheless
distinct problems: continuity of motion
from rest; the relation between uniform
and accelerated motion, and the relation
between accelerated motions along dif-
ferently inclined planes. (See pages 81
and 124-25 and compare Galileo’s dis-
cussion of the “paradox” in Drake’s own
translation of the Dialogue Concerning
the Two Chief World Systems, 2nd re-
vised edition (University of California,

Berkeley, 1967), pages 23-27, and espe-
cially remarks by Salviatti appearing at
the bottom of page 25.)

Drake’s interpretations of other fun-
damental conceptual developments in
Galileo’s mechanics also raise doubts, and
his preconceptions concerning Galileo’s
method seem to lead to misunderstand-
ings, both of other secondary discussions
of this topic and of crucial passages in
Galileo’s own works, including the old De
motu (written about 1591), the early
Cosmografia (written probably before
1600), the somewhat later Discourse on
Bodies in Water (first published in 1612),
the published Two New Sciences (1638)
and some related correspondence. Fewer
difficulties appear to arise in Drake’s
treatment of Galileo’s astronomical work
and the various controversies in which he
was involved. However, the reader
should be warned that even here some of
Drake’s interpretations are at least
moot.

Misinterpretations of manuscript notes
and other texts can, of course, lead to er-
rors in dating them, and, consequently, to
wrong reconstruction of the development
of Galileo’s work. Thus, Drake’s choice
of a strictly chronological order of expo-
sition makes his book particularly vul-
nerable to such errors. Any biography, of
course, may follow either a strict chrono-
logical or a thematic order, and Drake
chooses the former, claiming that it is the
best way to understand how Galileo’s
thought actually developed. But for the
nonspecialist particularly, this method
makes it more difficult than it should be
(despite an unusually good index) to fol-
low Drake’s account of the development
of any particular line of work and to
evaluate the evidence for his reconstruc-
tions. Nonetheless, the cautious reader
will find Galileo at Work to be rich with
rewarding details concerning a scientific
personality of perennial interest.

WINIFRED LOVELL WISAN
Department of History and Philosophy of
Science

University of Pittsburgh

Principles of Magnetic
Resonance, 2nd edition

C. P. Slichter
397 pp. Springer-Verlag, New York, 1978
(first edition, 1963). $24.90

A graduate course given by Charles P.
Slichter as Loeb Visiting Lecturer at
Harvard was the basis of the first edition
of this book (reviewed by John H. Van
Vleck, PHYSICS TODAY, January 1965,
page 114). In this second edition he in-
cludes new fundamental developments in
nuclear magnetic-resonance methods and
concepts. Three new major chapters, two
new appendices, added material to the



