bbreviated presentation, but even
low can one speak of the origing
f differential calculus without ever
ptioning Leibniz?  Or, for instance,
tgen's name never appears.  Even
rse, several pages are devoted o
he wave nature of light, but Huygens
ot included.

The second criticism is that there
lre a number of inaccuracies that
ould have been avoided with a little
., One of these is the description
of the work by J. C. Adams on the
Cperturbations of the orbit of Uranus.
reference is made to the role G. B,
played in suppressing his work;

Part of the whole

THEORY AND APPLICATIONS OF
HOLOGRAPHY. By John B. DeVelis,
George 0. Reynolds. 196 pp. Ad-
dison-Wesley, Reading, Mass., 1967.
$12.95

by Robert J. Collier

“Holography is the photographic re-
cording of the interference between
‘coherent light waves and a phase-re-
reference wave and the recon-
ction of the original waves as a
ult of illumination of the record
with the reference wave. In 1948
Deninis Gabor founded it and named
abater the Greek word @oAoo (“holos™),
meaning whole. The record or holo-
gram contains the whole record of
t waves because it preserves both
amplitude and phase information.
loln B. DeVelis and Ceorge O. Reyn-
ds, the authors of Theory and Ap-
cations of Holography, state that
il primary aim is to develop a
sie, unified, analytic treatment of
holography. Their approach to this
oblem is found in chapters 3-7. A
ondary purpose is to acquaint less
hematically inclined readers with
e state of the art of holography by
means of the introductory chapters 1
and 2 and the final chapter. 8. This,
second book to be published on
ography, while deserving of a place
any modern optics shelf, does not
olly succeed in realizing these aims.
eVelis and Reynolds are both as-
0Ciated with Technical Operations,
€. (DeVelis is also a member of
- physics department, Merrimack
1] ege.) They have made numerous
itributions to the theory of holo-
iphic imaging and to the theory of
erent optics, At a time when ap-

the impression is given thal a more
general lethargy was responsible for
it. Another example is that de Broglie
is called cousistently “Due Louis de
Broglie.”  As far as I know Louis de
Broglie does not insist on his title (he
is too great a scientist for that), but if
one wanls to give it, il
“Prince Louis de Broglie.”

should be
The “Due”
was his brother Maurice de Broglie,
Another shortcoming of the hook is
its relative lack of references., As 1
stated before, it is very well written
and it could easily entice u student to
further reading, At un
school such

important
a student would  easily

find goidance. hut at a small college
any such attempt may be stifled be-
cause of inadeqguuate facilities.  Fven
a short list “for further reading,” at
the end of

Scientific American has, wonld have

cach  chapter such as
helped enormously,

At the end of the book, 33 pages are
devoted 1o !si:ij_‘,l';lll]'li{';l] noles on moslt
of the scientists quoted in the text.
They wre very well done and enhance
the uselulness of the book.

L * ¥

L. Marton is an electron physicist who
devotes much time to international rela-
tions of the National Burean of Standards.

HOLOGRAPHIC INTERFEROMETRY.

metal bar under stress.

plications of holography are being at-
tempted and evaluated in diverse
fields, there is definite need for a ty-
ing together of the basic concepts with
a unifying analysis. The book under
review represents progress in this di-
rection and is thus of value, Its best
aspects appear in chapters 3 and 4,
where the analyses of the several types
of holograms, Fresnel, Fraunhofer,
Fourier transform and off-axis Fres-
nel, are presented and where some of
us who have not been much concerned
with the in-line hologram properties
are enlightened. Chapters 3, 4 and
5 do represent a unified, consistent ap-
proach to the analysis of formation and
imaging properties of various holo-
gram types. They deal with image
quality, magnification and resolution
under conditions of planar and spheri-
cal wave illumination. Other equally
valid approaches could Thave been
taken, of course, and one may be more
pleasing than another. But T feel that

Fringes in a hologram image of a notched
The pattern indicates there is plastic flow near the notch.

within the limits of planar holograms
and the limits prescribed by chapters
3-5, DeVelis and Reynolds have, to a
satisfactory degree, done what they
set out to do. Accompanving the
analvsis are a great many photographs,
very well reproduced and well chosen
to illustrate the points made in the
text. To this extent the book is in-
structive and useful.

However, in the larger sense, De-
Velis's and Reynolds’s effort is, to
this reviewer, somewhat disappointing,
The introductory chapters 1 and 2 are
too brief, too limited in scope and do
little towards providing the less mathe-
matically inclined reader with the feel
of the subject. The concepts of as-
socialive storage, the thick or volume
holograms, use of the conjugate-to-the-
reference wave to obtain the real im-
age, pseudoscopic properties of the
real image and effects of reflecting-
subject motions are ignored. The
frontispiece is a beautiful color print
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of a photograph of a multicolored
hologram image, but the reader is
never given an explanation of the mul-
ticolor problem in holography. The
highly mathematical presentation of
chapters 3-5 should be supplemented
by a chapter containing a good qualita-
tive discussion of physical principles
supported by illuminating ad hoc ar-
guments. C}1;1l1lt"l' S. dealing with
applications, does not explain holo-
graphic interferometry despite its de-
velopment into a first-rate tool in sey-
eral technologies. These aspects of
holography, not properly covered in
the book under review, deserve inclu-
gion in a unified treatment. If the
hook is to be as broad as its title im-
plies, it is not sufficient to liberally
sprinkle the text with references to
the literature (the book does have a
good reference list) in the hopes that
the reader will pursue the subject to
its source.

The hook's unfortunate overempha-
sis on in-line holography (as against
the off-axis holography with which
E. N. Leith and J. Upatnieks in the
early 1960’s introduced holography to
most of us) can cause confusion.
While the in-line method is useful for
pulsed-laser holographic imaging of
small particles, I think most hologra-
phers work with the off-axis method.
Thus it is confusing to see, time after
time, in the first 85 pages of the bonk
an enunciation of the need to process
the photographic medium according to
conditions desirable for Fraunhofer
holograms (gamma = —2) with 1o
mention of the fact that these condi-
tions are not practiced with the off-
axis method. Only on pages 86-87 is
there the suggestion that negative
holograms are sufficient and that op-
eration on the linear portion of the
amplitude transmission as opposed to
exposure curve is desirable for off-
axis holography. The consequence is
to propound a rather unbalanced pa-
rochial view of holography.

The task of unifying the results in
holography is admirable. necessary
and not easy. Perhaps if DeVelis and
Reynolds had delayed their start until
holography is more completely un-
folded or had updated the text as they
did their reference list, they might

have better presented the whole re-
cord,

* % ¥

The reviewer is a physicist at Bell Tele-
phone Laboratories and supervises a
&roup in holography.

In the beginning . . .

THE ORIGIN AND EVOLUTION OF
THE UNIVERSE. By Evry Schatz-

man. Trans. from French. 287 pp.
Basic Books, New York, 1966.
$8.50

by S. Fred Singer

A physicist who wants to enter into
cosmogony faces the following prob-
lem: how to absorb as efficiently as
possible the observational basis under-
lying the theory of the origin of the
universe and of cosmology without
having to become an astronomer. To
meet this problem, the distinguished
French astrophysicist, Evry Schatz-
man, has condensed astronomical phe-
nomena and knowledge into a tightly
written but easy-to-follow volume.
About one third of the book reviews
the present state of knowledge, con-
centrating mainly on the properties of
stars, on j_{uf.'u"lin' structure and inter-
stellar matter. Most of this is deserip-
tive, concisely tabulated and well pre-
sented. The second third of the book
deals with one of the author’s speciali-
ties, the origin and evolution of stars
and stellar systems. There is a good
review of the internal structure of dif-
ferent types of stars and of the nu-
clear reactions in their interiors. Fol-
lowing this review, there is a concise
account of the formation of stars, of
stellar systems and of galaxies. The
last part of the book is concerned
mainly with extragalactic nebulas and

cosmology. It starts with a brief dis-

Thornton

cussion of Olber’s paradox and a care-
ful review of observational data on
properties of galaxies and galactic clus-
ters. Much attention is given to the
red shift of spectral lines and to the
many objections against interpreting
them in terms of an expansion of the
universe. A Doppler shift remains,
however, the most reasonable inter-
pretation.

There finally follows a very brief
and quite painless account of cosmo-
logical theories. Tt is really more in
the nature of a classification of cos-
mological models, but it serves as an
orientation and useful overview.

[t is at this point where the new re-
sults of the last two or three years are
hadly missed. Schatzman’s book was
originally published in 1957 but trans-
lated into English and brought up to
date in 1965, Quasars, unfortunately,
are not mentioned, and one would
have to refer to recent review papers
or books to amplify the discussion.
(See, for example, S. P. Maron and
A. G. W. Cameron, Science 157, 1517,
1967; D. W. Sciama, New Seientist
29, 16, 1966; and a summary by
Page, Smithsonian Astro-
physical Observatory, “Conference on
Observational Aspects of Cosmology;”
as well as Quasi-Stellar Objects by G.
and M. Burbidge, Freeman, San
Francisco, 1967.) Of course it is
not all settled whether quasars are
at a “cosmological” distance, that is,
whether the extreme red shifts ob-

PHYSICS TODAY « JUNE 1968 s« B89



