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Scanning electron microscopy, 1976, Vol. 1. Edited by
O. JoHARL Pp. xviii + 782. Chicago Press, 1976.
Price $28.00.

Proceedings of the Ninth Annual Symposium in Scanning
Electron Microscopy are published in two volumes. The
present review is concerned with the first of these, covering
the symposium proper and workshops on physical ap-
plications of the scanning electron microscope and micro-
electronic device fabrication and quality control with the
electron microscope. Finally, several tutorial papers are
included, and a most valuable bibliography on cathodo-
luminescence, and a similar collection of information
relevant in forensic applications of SEM. In all, the coverage
embraces some 60 papers.

Reference to microscopy conjures in the minds of many a
merely qualitative, even pictorial approach. However, the
development of a wide range of quantitative techniques of
elemental analysis, e.g. X-ray, cathodoluminescence, Auger,
etc., strongly represented in this volume, must dispel such a
misconception about the now well-established status of
scanning electron microscopy.

The opening papers testify to the still unresolved contro-
versy about the exact nature of the interaction of electrons at
the surface of solid matter and, in particular, the origin of
contrast in SEM images.

The ‘take-over’ of scanning transmission electron micros-
copy (STEM) under the umbrella of the symposium must
be considered as a valuable acquisition. As usual, papers
from Cowley’s laboratory form the highlight of these
proceedings. He shows how electron diffraction information
can be used to derive the position of atoms within large
biological molecules, adding that the ‘phase problem’,
familiar in X-ray diffraction, may be overcome in several
ways. Moreover, Cowley correctly argues that such a
method is capable of reducing electron damage below that
involved when images of the atoms are sought directly, either
by bright or dark-field techniques. One hopes that practical
realization of this will provide a useful complementary
adjunct to other methods of great importance in the study of
crystalline and paracrystalline solids; the method has
obvious advantages over labelling with heavier atoms, also
represented in the symposium.

A few years after the inception of what, until now, one
recognized as the Chicago Annual Symposia, views were
heard that it might not be possible to sustain the enthusiasm
felt at the beginning (in 1968), when the band of workers
eagerly followed the pioneering investigators of the Cam-
bridge school. Of course, the expansion in new directions and
the numerical growth of users must be regarded as signi-
ficant when one considers the scientific success of these
symposia and the associated activities. Yet all involved, over
a period of nearly ten years, in the work of these symposia
will doubtless agree with this reviewer that without the faith
and vision of the man who conceived the idea of an inter-
national gathering of this kind, the impetus would have

waned. Dr Johari has been able to give us an example of
what can be achieved by the widest possible consultations,
calling on referees from all corners of the world (there are
some 200 names given in the present volume) and by careful
editing of the text, including the comments of its referees with
each paper.

The question arises whether a volume listing 116 positions
in the subject index, can represent uniform scientific
standards. Clearly, ‘tutorial’ contributions inevitably lead to
the inclusion of somewhat dated information. Moreover,
looking carefully over the exchanges between the authors
and the referees, one feels that the editor becomes too much
involved, so that the original (not necessarily incorrect) ideas
give way to the convictions of a selected few.

On the whole, the phenomena at the surface of solids due
to the action of electrons are well covered: for example,
progress in the understanding of electrostatic charging;
temperature measurements in samples inside the electron
microscope (using thin-film thermocouples); environmental
cells (for the examination of water-containing specimens);
advantages and disadvantages of low-temperature cells for
biological specimens; the problems of fabrication of micro-
electronic devices and quality control — two enormous areas,
well covered in the proceedings.

This reviewer, on this side of the Atlantic, found some of
the recognized (?) terminology and, in particular, some of the
abbreviations a little unnerving. However, the present volume
will join publications from the previous symposia, as a
standard reference in any laboratory engaged in the art of
scanning electron microscopy.
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Intermediate quantum theory of solids. By A. O. E.
ANIMALU. Pp. xi + 516. Englewood Cliffs, New
Jersey: Prentice-Hall, 1977. Price £18-00.

In spite of the unassuming title, this is a rather good text-
book of contemporary solid-state physics aimed at the good
undergraduate, the postgraduate and the lecturer.

The text consists of 12 chapters and 516 pages with
narrow margins resulting in a very high ratio of text area to
page area — § compared with a norm usually below 1. The
book is packed with information which is very up-to-date: as
a quarry of appropriate examples, interesting exercises,
references, beautifully-drawn diagrams and topical dis-
cussion it is a lecturer’s dream. The topics covered are
crystal lattices (perhaps the most rapid resumé I have ever
seen), diffraction, interatomic forces, lattice vibrations, band
theory, electronic properties of solids with and without a
magnetic field, semiconductors and superconductors, mag-
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netic properties and excitations of the electron gas. To bring
one to the 1976 frontiers of research in all these topics in so
short a space necessarily means that only the most hardy will
survive, but the book is written in such a way that those
bright students who get bored with the pedestrian and often
superficial accounts of these subjects in the best-selling text-
books may well find their match with this one if they can
afford its price — nearly 2% of a British student’s grant.

The book does not have the maturity of style exhibited by
the best of the ‘grand masters’ in that one is seldom
persuaded of a difficult point by philosophical and
pedagogical expertise; rather one is presented with a concept,
fact or equation with practical rather than pedagogical
comments and then led rapidly on. The grammar, too, is
casual in places and among the unfortunate mis-spellings
(which cannot all be printing errors) are Lamor for Larmor,
Leonard-Jones for Lennard-Jones, Voight for Voigt,
Shoenflies for Schonflies, Friedal for Friedel and Koopman’s
for Koopmans’. The indexes are incomplete, especially the
author index which seems to be limited to those whose
papers were actually quoted to the exclusion of those whose
papers are so famous they are seldom quoted, e.g. Bravais,
Miller and Voigt. More polish and accuracy would have
made this book a classic in the field and perhaps the last
attempt to describe the whole of solid-state physics in one
manageable volume.

Crystallographic and chemical readers of Acta Crystallo-
graphica will find this book only of passing interest — it really
is ‘physics for physicists’ though the inorganic chemist
developing new materials may well find it a useful summary
of modern calculational techniques. I would hope that
libraries could afford a copy each: probably only a more
adventurous pricing policy on the part of the publishers
would give it any chance of capturing the student market.
Certainly it will be a good book to look out for when
‘remaindered’.

L. L. BoyLE
University Chemical Laboratory
Canterbury
Kent CT2 INH
England

Cucrematuvecknii awam3 ¢yuxuun Ilatepcona na
ocHoBe cuMMeTpuH Kpuctaana (Teopernyeckue nua-
rpaMMel pom6os mukoB). D. JI. Kysmuu, C. B.
Bopucos, B. TIlI. Tososaues, B. B. Wnroxu~n,
JI. H. ConoBeeBa, A. H. YUephnos. [Moa penakuueii
akagemuka H. B. Benosa. Crp. 352, Puc. 284,
Ta6auum 7. Axanemus Hayk CCCP, Xabapogck,
1974. Uena 1p. 40k.

KHura sisasieTcss MoHorpaduyeckoit o6paboTkoii cnoco6a
paciuudposku ¢yuxuuu IMaTepcoHa W3 M3BECTHON HPO-
CTPaHCTBEHHOM TIpyIibl CTPYKTYPhI KpHCTaJlJla — METOOA
poM60B mnukoB. IlpuMeHeHHMEM MpaBUJl JIMHEHHBIX U
IJIOCKOCTHBIX KOHLIEHTpaluii, pa3paboTaHHBIX B H3BEC-
THOU kHure M. broprepa Cmpyxkmypa kpucmaiios u
8eKMOpHOe npocmpancmeéo, ObUIM  BBIBEIEHBI TeOpe-
THYECKHE a priori [UarpaMMbl BEKTODHBIX CHCTEM
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IIPOCTPAHCTBEHHBIX I'PYNI HU3IIMX U CPENHUX CUHTOHMIA.
3T auarpaMMbi DaHbl B KHUFe rpaduyeckum criocobom
B ¢opme Tabnuu, NPUBEAECHHBIX B MNpHaoxeHuH. U3o-
OpakeHHe KaXAOW AuarpaMMbl COOEPXKHUT HEPTEXK MNpPO-
CTPAaHCTBEHHOM TIpynmnbl ¢ O0O3HAYEHUEM OOHOIOo Me-
)KaTOMHOIO BEKTOpa B OOLUEM TOJIONEHHM U YepTEX
COOTBETCTBYIOLUECH BEKTOPHOM CHUCTEMBlI B MAaTEPCOHOB-
CKOi1 IpyIine B CMbICiie MeToaa poMOoB nukoB. K kaxnoi
aMarpaMme  NpUiiokeH CHUMBOJI  NMPOCTPAHCTBEHHOM
rpynmnbl 4 CHMBOJI COOTBETCTBYIOILEH IAaTEPCOHOBCKOH
rpynnsl B ckobkax. DToT Gorathlil MaTepuan PHCYHKOB
BMECTE C MHCTPYKLMEH IS €ro NpakTHYeCKOTo HCHO0J1b30-
BaHUs, MPUOAIOT KHUTE ¥ XapaKTep NPakTHYECKOTo Kypca.
MeToa poMOOB MHMKOB NO3BOJISET OCYLIECTBNATb YTOUY-
HEHHE CUMMETPHH CTPYKTYPbl KPHCTAJLJIa U JIOKAIN3aLUI0
CTPYKTYPHBIX (parMeHTOB. AHanu3 ¢yHkuuu ITatepcona
C MOMOILIO 3TOr0 METOAA B KHHUIE HEMOHCTPUPOBaH Ha
npuMepax CTpykTyp coemuHeHud K,CrsO;;, KNiPO4 u
Na2CI'207.

Jloruueckoe ctpoenne u 00BEM ryiaB ma€T Xxopoiiee
BBEJICHME ISl LUHPOKOrO Kpyra CTpPYKTypuiukosB. Kxura
NpenHa3Ha4YeHa IJIs1 HAYYHBbIX COTPYAHHUKOB, aCIMPAHTOB
M CTYOEHTOB, CHELMAU3UPYIOLIUXCA B PEHTIEHOCTPY-
KTYPHOM aHaJiu3e.

®. Banax
Caosayxuii ROAUMEXHUYECKUE UHCIMUMYM
bpamucaasa
Yexocroearus

Surface and defect properties of Solids. Vol. 5. Par
M. W. ROBERTS et J. M. THOMAS (Senior Reporters).
Pp. ix + 233. Londres: The Chemical Society, 1976.
Prix £16-00.

La Société Chimique de Londres fait paraitre des rapports
périodiques spécialisés: le volume 5 de la série sur les
propriétées des solides liées aux surfaces et aux défauts, publié
sous la direction de M. W. Roberts et de J. M. Thomas,
comprend huit chapitres de longueurs et d’esprits differents.

La structure électronique superficielle est présentée en 15
pages par S. J. Gurman et M. J. Kelly. Ce premier chapitre
qui fait le lien entre la physique de I’état solide et le modeéle
chimique des liaisons, confronte les résultats théoriques et
expérimentaux sur les états électroniques superficiels, en
particulier dans le cas de la surface {111} du silicium; un
paragraphe est ensuite consacré a la modification des états
volumiques par la présence d’une surface.

Le chapitre 2, Structures de disclination dans la
mésophase carbonée et le graphite, par J. L. White et J. E.
Zimmer montre et interpréte en 20 pages des structures de
disclinations observées avec le microscope photonique et le
microscope électronique a balayage; il étend ainsi aux cokes
et au graphite le domaine d’application des disclinations
présentées dans le volume 3 de la méme série.

Le chapitre 3 par G. M. Rosenblatt traite en 29 pages Le
réle des défauts dans 'évaporation: arsenic et antimoine. 1l
montre comment les dislocations et autres défauts observés
influent sur la cinétique de I’évaporation.

Dans le chapitre 4, Interaction des électrons rapides avec
les cristaux organiques dans le microscope électronique:
difficultés associées d l'étude des défauts. W. Jones montre



