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Book Reviews

Works intended for notice in this column should be sent direct to the Book-Review Editor (J. H. Robertson, School of Chem-
istry, University of Leeds, Leeds LS2 9JT, England). As far as practicable books will be reviewed in a country

different from that of publication.

The development of X-ray analysis. By Sir LAWRENCE
BRAGG. Pp.viii+ 270, Figs. 151. London: Bell, 1975.
Price £ 6-50.

The scope and aim of this beautiful book is best expressed
by quoting the first paragraph of the Introduction which
W. L. Bragg wrote shortly before his death on July 1st,
1971:

“This book does not claim to be a complete and up-to-
date account of all the progress now being made in X-ray
analysis in laboratories over the world. It is of a more
historical and reminiscent nature. In describing each new
advance I have chosen my examples and illustrations from
the first work which broke new ground, rather than from
the latest achievements. I have tried to see these advances
in perspective, and recall the excitement and enthusiasm at
the time as each new insight into the structure of matter was
achieved, over the sixty years since X-ray analysis started.’

It is sad to think that W. L. B. did not live to enjoy the
acclaim that this work of love and pride will undoubtedly
receive by those familiar with the subject as well as by
students who approach it for the first time.

Like his father W. H. Bragg (Sir William), W. L. B. is a
master of simplified presentation of subjects which could
easily be blurred by a mass of scientific detail or an attempt
at being encyclopedic. His style is concise, yet clear. He
stresses the essential steps in the development of crystal
structure analysis from the first deciphering of the ZnS and
NaCl structures, via the silicates and metals to the full
analysis of protein structures like hemoglobin. In each of
these steps W. L. B. has been a tenacious pioneer against
great odds, clearing the way for a host of workers following
in his path. The various chapters show up the principal
ideas that brought about the sudden advances in the de-
coding of the information hidden in the X-ray diagrams.
All the freshness of discovery is recalled in the examples of
actual structure determinations which the author uses in his
discussion. Introductory chapters on X-rays, on the prin-
ciples of optical interference, and on symmetry prepare the
reader for a course covering all the standard (non-algebraic)
methods of crystal structure analysis. Mathematical deriva-
tions and formulae are replaced by a qualitative inspection
into the physical causes leading up to the results. Any
teacher offering a course on X-ray diffraction would do well
to read this book carefully and to extract its physical argu-
mentation. This is all the more advisable at a time when so
often thinking is prone to be dominated by the computer.

The manuscript was practically finished only two weeks
before Bragg’s death, according to the foreword by his son.
W. L. B.’s co-workers and friends, Henry Lipson and David
Phillips, carried out the final editing. The book is a worthy
legacy from a great scientist whose life’s work opened up
new continents.

P. P. EwALD
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Diffraction physics. By JouNn M. CowLEY. Pp.xiii+
410. Amsterdam: North Holland, 1975. Price Dfl
135-00, US. § 56-25.

The publication of this book is an important event in the
world of optics and microscopy. The author has made many
fundamental contributions to the theory and practice of
electron microscopy and electron diffraction, and when
such a person decides to put his thoughts together in a
systematic way in a textbook, one looks forward to a work
that should be outstanding.

With this book one is not disappointed. The author has
surveyed his field in masterly fashion; he discusses diffrac-
tion and image formation with light, X-rays, neutrons and
electrons, but, having laid down the general principles of
these subjects, he has wisely decided to concentrate mainly
on the last. He deals with kinematic and dynamic theories,
diffraction by imperfect structures, diffuse scattering, the
study of defects, and order-disorder phenomena, but
subjects such as crystal-structure determination — on which
many textbooks already exist — he dismisses very briefly
indeed.

I am pleased to see that the author has adopted the ap-
proach that I have advocated over many years — introducing
diffraction through the concept of the Fourier transform;
this may sound complicated to those who have been
brought up on Laue’s equations and Bragg’s law, but it
does ultimately make the subject of diffraction more logical
and self-consistent.

One subject of topical importance, to which the author
has made considerable contributions, is given some pro-
minence in the book - ‘imaging of thin crystals’ or what is
often incorrectly called ‘lattice imaging’. If a crystal of
thickness about 100 A is viewed in a good electron micro-
scope, an image closely resembling the structure found by
X-ray diffraction can be seen. Since the aim of electron
microscopists has always been to exploit the ultimate resolu-
tion of their instrument by producing images of individual
atoms, it looks as though their ambition is now about to be
fulfilled.

I have, however, some doubts. Electrons interact with
crystals; they are not just scattered by them. It would not
therefore be expected that they should give the same image
as X-rays. Electron microscopes suffer from extreme
spherical aberration, which means that the relative phases
of the diffracted beams are affected — again producing a
different image. Finally, the best image is produced with an
‘underfocusing’ of about 900 A, which I find rather puzz-
ling. The unit cell must be correct since it is based merely
on the relative positions of the orders of diffraction; but
how does one know that the fine detail really represents
atoms? I shall be convinced only when the instrument
produces new information.

The book is well produced, although, presumably for
economy, the lines of print are not ‘justified’. The illustra-
tions are fewer than I would have thought necessary, and
some of the diagrams are rather small. Since also the text is



