BOOK REVIEWS

Ha ocHOBe TepMOIMHAMMKHM I[OKA3aHO CBSI3b MEXIY
pa3HbIMH (U3HYECKUMH SBACHHAMH. B KHHUre HaxoOuM
obcyxnenue teopuu JlaHpmaya i ¢a3oBBIX NEPEXOJOB
BTOPOrO pojda, BKJIOYAsi YCJIOBHS HA CHMETDHIO pas-
peHICHHYIO HIDKE€ TOYKM mnepexona. Teopuss HIIIOCTPH-
pYeTCsl MHTEPECHBIMH IIPUMEDPAMH.

B xOHLle KHHTY aBTOPHl 3aHUMAKOTCA 3pdekTaMu
BBICIIUX NMOPsAAkoB. PaccMoTpeHs! HenuHelinble 3¢deKTsI
KaK MbE30PE3UCTUBHBIN, TEepMOTaJlbBAHOMArHUTHBIN, a
TaKXXe HEKOTOPBIE ONTUYECKHUE U aKyCTHYeckue IQdeKTsl.

ABTOpBI YacTO IMOJB3YIOTCS COBPEMEHHOM Hay4dyHOH
nurepatypoil. YuTatenb HAXOOUT MHOTUE 3KCIEPH-
MEHTAJIbHbIE JaHHbIE U TaOJULBI TEH30POB HEOOXOIUMBIE
B HaYYHBIX HUCCJICIOBAHUSIX.

CornacHO TOMY, KaK IHIIYT CaMbl€ aBTOPbI, B KHUTY
HE BKJIIOYEHBI CTPYKTypajbHasi KpUcTayuiorpadus, KpH-
CTAJUIOXMMHS U BONPOCHI POCTa KPUCTAJUIOB M HX [Ie-
tdextel., O6BEM KHUIM He NO3BOJIWI OaThb IIPHMEDHI
[PaKTUYECKUX [IPUMEHEHHMH BBITEKAIOWUX C aHU3OTPOIMHU
¢dusuueckux cBodcTB. OOHAKO Takue MPHUMEHEHHS HECO-
MHEHHO BBITEKAIOT U3 CONEPKaHUs KHUTH.

IMo cpaBHeHuto ¢ oOuien3BecTHoit kHuroit [x. Has
dusuyecxue ceolicmea rkpucmainogé (IEPeBOd C AHIJIHI-
ckoro) Mocksa 1967, FO. M. Cupotun u M. I1. Hlacko-
NbCKasi OAal0T HAMHOrO 0oraye COBPEMEHHBIM M CHCTe-
MaTU3UpOBaHHbIE Martepuan. Ilo copmepxanuro obe
KHUTH B TPHHLHUIE MOXO0XH, x0T Haii He nmaér ocHoB
xpucTtayuorpadus.

JyMaetcsl, YTO KHHIa MOXET CTATh BaXXHbIM IOCOGHEM
INIs Hay4HBIX COTPYIHUKOB, H3YYArOIIHMX KOHKPETHBIH
dbusnyeckuit Bonpoc, wnu paboTaBIIMX HAX MPaKTUYECK-
UMM [pUMEHEHUAMH. MOXxeT Takxke oxa3aTh OOJBIIYIO
MONb3y MpernomaBateisM GU3MKM TBEPOOrO Tela M
kpuctamorpaduu. IlepBrIM mokas3bIBaeT KpacoTy KpH-
crajuiorpaduu ¥ UCTOYHUK aHU3OTPOIMH HAGJIHOJaeMBbIX
SIBIEHH#, OPYTrUM MO3BOJISET YIiyOuTbh 3HaHus o (usm-
YEeCKHX CBOMCTBaX BBITEKAIOLIUX M3 CHUMETPUM KpPUCTaJ-
noB. WM3-3a SCHOTO U CHCTEMaTHYECKOTO M3JI0KEHUS
KHUTY MOXHO PEKOMEHIOBaTh MOJIOObIM HAay4YHBIM
COTPYOHHUKAM U CTYOEHTAM CTAapLIHX KYPCOB.

M3noxeHHbIl B KHHUIe MaTepHan IpPeacTaBiseT 60Jib-
LIO UHTepeC Kak aJisd GU3UKOB, TaK U I XUMUKOB.
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Optical data processing. Topics in applied physics. Vol.
23. Edited by D. CASASENT. Pp. xi + 286. Berlin,
Heidelberg, New York: Springer, 1978. Price DM
86.00, $39.60.

At first sight a review of a book with this title may seem a
little out of place in a crystallographic journal. There are
many justifications, however, since in a very real sense one
could regard the techniques of interpreting X-ray, electron
and neutron diffraction data as optical data processing.
Indeed one could argue that crystallographers have been per-
forming these processes for a great deal longer than optical
physicists. But without pressing this point too far it is
abundantly clear that crystallographers can gain some very
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useful ideas from a study of modern optical techniques. It is
particularly interesting to note the title of the second chapter
of this book: Optical transforms and coherent processing
Systems — with insights from crystallography. This chapter
alone would justify the place of the review in this journal. But
more of that later.

The book contains eight chapters which, apart from the
shorter introductory chapter, are of about the same length
and each is complete in itself with a useful summary and set
of references. The introductory chapter begins with a brief
discussion of coherence and of the basic idea of optical trans-
forms and then goes on to summarize the fundamental ideas
of image processing, spatial filtering and pattern recognition.

Chapter 2 (mentioned above) gives an account of the
development of techniques based on optical transforms and,
on the face of it, would seem likely to be the most interesting
chapter for crystallographers. However, the author (B. J.
Thompson) concludes with the remark that “. . . there have
been interesting pieces of work carried out by (X-ray
diffraction) researchers actively engaged in optical analogue
techniques that can provide considerable insight to those
working in the various aspects of diffraction and optical
processing’. My contention here would be that many crys-
tallographers could gain a great deal of insight not only from
this chapter but also from most of the others. In this chapter
alone there are salutary reminders of the restrictions and
limitations inherent in some optical techniques that can all too
easily be ignored, with disastrous results.

Chapter 3 deals with optical enhancement and
image restoration. Though written without explicit reference
to techniques used by crystallographers there are a great
many useful lessons to be learned both in relation to
computer processing of crystallographic data and in relation
to the interpretation of modified electron micrographs of
crystallographically interesting structures.

Chapter 4 discusses synthetic aperture radar which, para-
doxically, leads to resolution in the final image that can be
hundreds or even thousands of times smaller than the
diffraction limit set by the antenna used in the conventional
way. The secret is, of course, that the small aperture is
‘scanned’ over the very much larger ‘synthetic’ aperture and
s0, in terms of information theory, far more data is available
for correlation.

Chapter 5 deals with optical processing in measuring
parallax from stereophotographs, particularly in aerial
surveys. Crystallographers are not unfamiliar with the
problem of relating two-dimensional and three-dimensional
information and so again the material is not perhaps as far
removed as it might seem.

Chapter 6, entitled Nondestructive testing and metrology
is a fascinating and elegant discussion of holographic inter-
ferometry with some beautiful examples of the simulation of
hologram interference fringes by moiré patterns.

Chapter 7, on biomedical applications, has, among other
things, a valuable discussion of the problems of relating two-
dimensional data to three-dimensional objects with internal
structure.

The final chapter treats optical signal processing, that is
the translation of electronic and other forms of data into light
signals which can then be processed by optical methods
which — being based on two-dimensional Fourier transform-
ation — have all the attractions of simultaneous parallel
processing.
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For optics researchers this book is a most valuable review
of the ‘state of the art’ and will be rapidly recognized as such.
I would warmly commend it, however, to any crystallogra-
pher — young or old — who is interested in looking behind the
routine techniques that can all too easily be accepted with-
out question. It will set up new trains of thought and stimu-
late closer analysis of the potential and limitations of some of
our methods that could be very rewarding.

Department of Physics C. A. TAYLOR
University College
Cardiff CF1 1XL

Wales
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Electron density mapping in molecules and crystals.
Edited by F. L. HIRSHFELD. Pp. v + 143. Weizmann
Science Press of Israel, 1977. Price $13.00.

This double issue of the Israel Journal of Chemistry (Vol.
16, Nos. 2 and 3) reports the lectures given at the Bat-Sheva
Seminar on Electron Density Mapping in April 1977.
Though 14 authors have been involved in the 19 chapters
and 2 appendices, the care of the authors and editor has
resulted in a coherent publication which will be invaluable
to anyone interested in precision studies of electron density.

In alphabetical order the authors are I. Absar, P. Coppens,
Y. M. Engel, D. Feil, A. T. Hagler, N. K. Hansen, F. L.
Hirshfeld, K. Kurki-Suonio, P. F. Price, B. Rees, V. H.
Smith, E. D. Stevens, R. F. Stewart and S. Vega. Their
names are sufficient to indicate that this is an authoritative
publication.

The topics covered include: basic concepts of quantum
chemistry for electron density studies; diffraction physics;
total X-ray scattering; symmetry and its implications;
density functions and many-centred finite multipole expan-
sions; charge deformation models; vibrational averaging;
systems for study; experimental problems; modified
least-squares formalisms and Fourier methods; assessment
of accuracy; representations of the electron density and its
topographical features (this chapter contains some beautiful
and instructive diagrams); spatial partitioning of charge
density; conformational properties; NQR in solids.

The results for specific molecules and crystals are
illustrative rather than comprehensive, and the strength of
the volume lies in its descriptions of methods. The volume
is complementary to the posthumous work by Barrie
Dawson: Studies of Atomic Charge Density by X-ray and
Neutron Diffraction — A Perspective (Advances in Structure
Research by Diffraction Methods. Vol. 6, Pergamon, 1975).
Dawson goes more deeply into a more restricted set of
topics. The present volume is well presented and should
be on the shelves of all crystallograhic libraries.

D. W. J. CRUICKSHANK
Department of Chemistry
UMIST
Manchester M60 10D
England
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Books Received

The following books have been received by the Editor. Brief
and generally uncritical notices are given of works of
marginal crystallographic interest; occasionally a book of
JSundamental interest is included under this heading because
of difficulty in finding a suitable reviewer without great delay.

Images. By C. A. TAYLOR. Pp. viii + 205. London: Wykeham
Publications, 1978. Price £4-50. Profusely illustrated, this
new member of Wykeham Science Series, addressed pri-
marily to sixth-form school students, is a most readable,
enjoyable and illuminating introduction to all kinds of
imaging process: from the humble camera to electron micros-
copy, holography, Schlieren techniques and medical imaging
The underlying physics is the unifying theme. X-ray diffrac-
tion receives due mention, in its place.

Landolt—Bornstein. Numerical data and funcational relation-
ships in science and technology. Group III. Crystal and solid
state physics. Vol. 7. Crystal structure data of inorganic
compounds. Part c1. By W. Pies and A. WEIss. Key element
N. Substances No. ¢l to ¢1133. Pp. xxv + 260. Berlin:
Springer, 1978. Price (cloth) DM 290-00, US$145.00.

Three-dimensional nets and polyhedra. By A. F. WELLS, Pp.
X + 268, Figs. 224, Tables 41, New York: John Wiley, 1977.
Price £22-00, $36.00. A review of this book, by Walter
Gebert, has been published in the September 1978 issue of
Acta Crystallographica, Section B, page 2958.

Crystal growth and materials. ECCG1, Ziirich, 1976. Edited
by E. KaLpis and H. J. SCHEEL. Vol. 2 of the series: Current
topics in materials science. Edited by E. KALDIs. Pp. xvi +
916. Amsterdam: North Holland, 1977. Price $122.50, Dfl.
300.00. A review of this book, by M. B. Small, has been
published in the October 1978 issue of Journal of Applied
Crystallography, pages 673—-674.

Preparation and crystal growth of materials with layered
structures. Physics and chemistry of materials with layered
structures. Vol. 1. Edited by R. M. A. LIETH. Pp. ix + 280.
Dordrecht, Boston: Reidel, 1977. Price Dfl 95.00, US
$38.00. A review of this book, by B. G. Silbernagel, has been
published in the November 1978 issue of Acta Crystallo-
graphica, Section B, page 3498.

Crystal Growth 1977. Edited by P. L. PARKER, A. A.
CHERNOV, G. W. CULLEN and J. B. MULLEN. Pp. xvi + 662.
North Holland, 1977. Price Dfi 350.00, US$152.25. A
review of this book, by B. Cockayne, has been published in
the December 1978 issue of Journal of Applied Crystal-
lography, page 720.



