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Handbuch der Physik. Bd. VII. 2. Kristall- 
physik II. Ed. by S. FLiiGGE. Pp. 273 with 190 
figs. Ber l in :  Springer-Verlag.  1958. Price DM. 76. 

This volume of Handbuch  der Physik  contains two 
articles. The first, which occupies the major  par t  of the  
book, is on 'Plasticity of Crystals' and is wr i t ten  by I)r 
A. Seeger. Some forty pages at the  end of the book 
contain a short article by Prof. U. Dehlinger on 'Trans- 
formations and  Precipi tat ion in Crystals'. 

Seeger's article is an excellent review of work on glide 
and work-hardening of metallic single crystals. Wi th in  
this framework it is very comprehensive and includes 
references to all impor tan t  papers published upto about  
the  spring of 1958. A little space is devoted  to non- 
metall ic crystals but  the emphasis is th roughout  on 
metals.  

An excellent account is given of calculations of the  
theoret ical  shear s t rength  of crystals including details of 
Mackenzm's thesis, so often referred to, and so long un- 
published. The experimental  facts on the  deformation 
of single crystals in tension are then  reviewed. Separate 
sections are devoted  to the critical resolved shear stress, 
the stress-strain curve and the surface appearance of 
plastically deformed crystals. In  each of these sections, 
face centered cubic metals  and alloys, hexagonal  metals  
and  alloys, body centered cubic metals  and  other crystals 
are dealt  with  separately. The whole presentat ion is thus  
very systematic  which makes the  task of referring to a 
particular point  very easy. The author  has also been at  
some pains to replot diagrams from original works so 
tha t  his chosen me thod  of presentat ion can be followed 
throughout .  

The description of slip line observations using the  
optical and electron microscopes is perhaps the best par t  
of the  book and a beautiful and much needed demonstra-  
t ion is given of the relation between the two. 

The modern  theory  of glide in crystals is next  presented 
and could be read easily by anyone wi th  only a slight 
knowledge of dislocation theory.  Again the  various groups 
of metals  and  alloys are dealt  with  separately, and  sec- 
t ions are devoted  to suggested explanations of the values 
of critical resolved shear stress and of rates of work 
hardening.  I t  is in these sections tha t  a definite point  of 
view is presented,  which is tha t  contained in the  author 's  
m a n y  papers on the subject. This is difficult to avoid in 
such a rapidly moving field and it will be of great interest  
to see how long the sections on the  explanat ion of work 
hardening remain of interest. I t  is therefore a p i ty  tha t  
addit ional  experimental  results have been introduced into 
the  theoretical  sections. 

Wi th in  the limits the  author  has set himself he has 
produced a magnificent  review of the  voluminous data  
on glide of meta l  crystals. The ti t le crystal plasticity is 
perhaps unfor tunate  since no ment ion  is made of twinning 
or fracture and hence this article cannot  replace Schmid 
and Boass' classic work, though,  wi thin  its chosen frame- 
work, it is a wor thy  successor. Since little of the recent 
work on plasticity of ionic crystals is ment ioned  no 
comparison with metallic crystals is made.  From the 

crystMlographer's point  of view it is very  interest ing how 
a t t empts  are now made  to explain the  plastic propert ies  
of the  lat ter  in terms of fine details of the  crystal struc- 
ture and this approach will presumably be ex tended  to 
all crystals in the  future. 

Dehlinger 's  article is a short review of some of the  
theoretical  aspects of t ransformations and precipitat ion 
in solids. In  part icular  the  difficulty of accounting for 
the  origin of the original nucleus is made  evident  and an 
account given of the  analogy between diffusionless phase 
t ransformations and  plastic flow by the  mot ion of dis- 
locations. The crystallographic aspects of t ransformat ions  
in general, are not  part icularly emphasized and the num- 
ber of references is not  extensive.  

A. KELLY 
Department of Metallurgy 
University of Cambridge 
Cambridge, England 

Fourier Trans forms  and X - r a y  Diffraction.  
B y  H. L r e s o ~  and  C. A. TAYLOR. Pp.  vii + 76, wi th  
70 figs. and  59 tables.  L o n d o n :  Bell  and  Sons. 1958. 
Price 18s.6d. 

This interest ing monograph has been wri t ten  in an effort 
to make  more popular  the  impor tan t  vantage  point  in 
diffraction theory afforded by the  Fourier  t ransform 
approach. The discussion is, on the  whole, restricted to 
the  t ransform of the  contents  of the  uni t  cell of a crystal, 
and no applications are made  to diffraction by gases, 
liquids, or amorphous solids. 

Six chapters of the  monograph contain brief discus- 
sions of diffraction, of Fourier  inversion, of properties of 
transforms, and part icularly of the impor tan t  convolut ion 
theorem of which a number  of practical applications are 
given. Al though there is some discussion of e lementary  
concepts of diffraction theory,  including tha t  of the  
reciprocal lattice, a working knowledge of part icularly 
this last i tem will be found useful in the  s tudy of the book. 
The discussion of t ransform properties is quite brief, and 
some useful aspects are hardly  treated,  if at  all; e.g. the  
i l luminating fact tha t  any  central planar section of a 
t ransform is de termined entirely by the project ion of the 
original function on a plane parallel to this section is 
ment ioned  in an oblique way only (p. 19). This reviewer 
would, of course, have liked to see a reference to the  
elaborate paper  on Fourier t ransforms he wrote wi th  
V. Schomaker (1953). 

The last chapter,  on applications, is the  best of the  
book and the  most  interesting. Besides describing applica- 
t ions to structure determinat ions,  impor tan t  insights by 
the  t ransform approach are provided into such mat te rs  
as effects of crystal size and shape, tempera ture  motion,  
and stacking disorder. I t  would have been welcome to see 
some discussion here of t toppe ' s  recent me thod  (1955, 
1956) of unravell ing structures from the information 
contained in the  t ransform showing up under  favorable 
conditions in the  thermal  background scattering. Indeed,  
a lucid quali tat ive in terpre ta t ion of this last phenomenorL 
is given on p. 50. This chapter  is all too short also. 
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There are three  brief appendices on comput ing trans- 
forms  and  on obtaining t hem by  optical methods,  wi th  
the  handsome plates one has come to expect  from the  
au thors .  The reviewer only wishes tha t  a good deal more 
of  thei r  beaut i ful  published work (including plates) had 
found its w a y  into their  book. 

High ly  useful features are a system of number ing  
equa t ions  which includes the page number  on which a 
g i v e n  equat ion  appears,  and  indicat ion in the reference 
list of the  pages to which any  given reference applies. 

I n  summary ,  this is a handsome,,  if too brief, mono- 
g r a p h  which  will be of interest  to anyone  doing s t ructural  
work.  

JihaG WASER 
Chemistry Department 
California Institute of Technology 
Pasadena, California, U.S .A.  
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TEOPHII CTPYKTYPHOFO AHAAH3A. By 
A. If. I~HTAI4FOPO~CKHfI. AHAAH3A II3~ATEAbCTBO 
AKAC~I;EMHH HAyK CCCP. MocKBa- 1957. 

T h e  T h e o r y  of S t r u c t u r a l  A n a l y s i s .  By A.I .  
KITAmO~ODSKn. Publ i sh ing  House  of the  A c a d e m y  
of Sciences of the  USSI~. Moscow. 1957. 283 pages.  
Pr ice  10 rubles,  65 kopeks.  

This  concent ra ted  book sets forth the methods  which 
can be used to find the  atomic a r rangement  in a crystal,  
a f t e r  the diffraction d a t a - - X - r a y ,  electron, or n e u t r o n - -  
have been collected and  reduced to tables of the magni-  
tudes of the  s t ructure  factors IF(h]cl)l. 

The first chapter  contains a ma themat i ca l  introduc- 
t ion concerned main ly  wi th  Fourier  transforms, convolu- 
tions of functions,  and the concept  of reciprocal space. 
The second chapter  presents a neat  and condensed 
deve lopment  of k inemat ic  theory  of the scat ter ing of 
radia t ion by objects, both  amorphous  and crystalline, 
and  defines the s t ructure  ampli tudes,  F(hkl) = FH, and  
the ' s t ructure products ' ,  FBF~FH+K, etc., to which the 
au thor  has devoted  so much  fruitful and original work. 

Chapter  I I I  is devoted to the statistical propert ies of 
s t ructure  ampl i tudes  and  products .  The work of A. J .  C. 
Wilson and  his colleagues is presented and developed by 

the au thor  to apply to s t ructure  products .  The not ion of 
'uni tary '  s t ructure  factors is extensively used here, as 
well as elsewhere th roughout  the book (to the delight of 
this reviewer). The identif ication of s y m m e t r y  elements  
by statistical methods  is well described, and  the pre- 
d o m i n a n t  posi t ivi ty of the s t ructure  product  FBFKFB+K 
is derived in wha t  is believed to be a new and  i l luminat ing 
way.  

Chapter  IV is a very  complete exposition of inequal i ty  
methods  for establishing the signs of s t ructure  ampli tudes  
a n d  products .  In  it is a great  deal of original develop- 
men t  by  the  author ,  who states tha t  his  direct methods  
a re  successfully applicable to all cases where other  
methods  work.  A defect in this chapter ,  it seems to this 

reviewer, is the lack of a p resen ta t ion  of the  valuable  
work of Kar le  & H a u p t m a n ;  these authors  are mere ly  
ment ioned  as having developed methods  of sign deter- 
mina t ion  which also work. Another  omission is any  
discussion of the  problems in phase de termina t ion  pre- 
sented by crystals wi thout  centers of s y m m e t r y ;  this 
reviewer feels strongly tha t  the s t ructures  of crystals 
such as these will be impor tan t  subjects of research 
during the coming years. 

Chapter  V, ent i t led 'A Study  of the Convolut ions of 
the Elec t ron Densi ty ' ,  contains a t r e a t m e n t  of the  
Pa t te rson  function.  This t r ea tmen t  is quite ma thema t i ca l  
- - n o t  one example of a Pa t te rson  funct ion is d e p i c t e d - -  
but  contains the essentials of the  methods  being used a t  
present in solving crystal  structures.  The au thor  refers 
the reader  who wishes to know more about  the  pract ical  
use of the Pa t te rson  me thod  in s t ructure  de te rmina t ion  
to the published work of others. 

Chapter  V I - - t h e  last one- - i s  concerned with  me thods  
of refining structures.  Sections are devoted to the  R- 
factor, Booth 's  me thod  of steepest descent,  least squares, 
the differential method,  and the difference method.  The 
es t imat ion of the error of a s t ructure  de te rmina t ion  is 
the subject  of an original t r ea tment ,  toward  the end of 
which appears the comment :  'We see tha t  a deter iora t ion 
in the accuracy  of the de terminat ion  of the  s t ruc ture  
ampl i tudes  to 50% (this means  100% for the  intensities) 
has little effect on the result of the analysis ' .  This refers, 
of course, to a tomic positions; but  even for t hese - - in  the 
opinion of this reviewer--precise  bond distances and  
angles cannot  be obtained from such data ,  and the  dis- 
covery of a tomic shapes and ionizations, bonding effects, 
hydrogen positions, etc., is quite impossible trader these 
conditions. 

The book ends wi th  a three page 'Conclusion' which 
states, in essence, that structures containing more than 
about 100 atoms per asymmetric unit are impossible to 
solve by diffraction methods. This is probably true if one 
is limited to the methods described in this book-- 
methods which make use of only one crystalline specimen. 
This reviewer feels he must point out that other methods 
are known, such as the isornorphous replacement method, 
or the use of anomalous dispersion, which can be ex- 
tended to much more complicated structures, and also 
that the history of the subject shows that new methods 
are discovered from t ime to t ime which progressively 
increase the complexi ty  of the  s t ructures  capable of 
solution. As a counterbalance to the pessimistic f lavor 
of his last s ta tement ,  the au thor  points out  t ha t  the  
de te rmina t ion  of crystal  s t ructures  is now ready,  in 
principle, to be made  fully a u t o m a t i c - - c o m p u t i n g  ma- 
chines could be p rogrammed to work direct ly  on the  
observed intensit ies and  come out wi th  the a tomic p08i- 
tions in crystals having up to perhaps 20 a toms per 
asymmetr ic  unit .  . 

This is a good book and contains much  of the au thor ' s  
original work on the  subject.  Eve ry  X-ray  crystallo- 
grapher  could benefit  from a s tudy  of this volume. I t  is 
another  one in the growing number  of reasons why  every 
professional scientist should acquire at  least a reading 
Imowledge of the Russian language. Meanwhile a transla- 
tion of the book is due to appear shortly (Consultants 
Bureau, Inc., New York, Publishers). 
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