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Edge  dislocations have been observed in transmission 
electron-micrographs as local intensi ty  contrasts in the  
images of the  crystals satisfying Bragg conditions 
(Hirsch, H o r n e &  Whelan,  1956; Bollmann,  1956), or as 
ext ra  half-lines in the crystal latt ice images (Menter, 
1956), or as extra  half-lines in the  moir~ pat terns  from 
overlapping crystals (Hashimoto & Uyeda,  1957; Pash- 
ley, Menter  & Bassett ,  1957). In  the  present  paper  the 
in tensi ty  contrast  due to the edge dislocation is dealt  by 
extending the  dynamical  theory of electron diffraction. 

We assume, for simplicity, tha t  the crystal is of simple 
cubic lattice having the lattice constant  a 0, and tha t  the  
x- and y-axes are parallel to and the z-axis is perpen- 
dicular to the  crystal  surface. When,  we further  assume 
the  Burger  vector  b is parallel to the  x-axis, the elastic 
displacement  u(x, y, z) of the  par t  around the  dislocation 
has no z-component  and  is a function of x and y only. 
The components  Ux(X, y) and Uy(X, y) can be calculated 
by the  use of the  theory of elasticity (Read, 1953). 

So far as the  region where the  lattice distort ion is 
qui te  small is concerned, the  dis tor ted crystal may  be 
approximated  as a composite of m a n y  a number  of 
perfect parts,  to each of which the  dynamical  theory of 
diffraction can be applied. Then the  excitat ion error ~, 
which is the  separat ion between Ewald  sphere and the  
reciprocal latt ice point  and is the parameter  characteriz- 
ing the  deviat ion of the  diffraction condit ion from the 
exact  Bragg condit ion (Bethe, 1928), may  be regarded 
as varying from point  to point.  W h e n  the  incident  and 
diffracted beams of electrons are nearly perpendicular  to 
the  crystal surface as is usually the  case, u(x, y, z) is 
nearly constant  along the pa th  of electrons, so tha t  
may  be regarded as the function of x and y only. For the  
(h00)-reflexions, for instance, the  excitat ion error is 
approximate ly  given by  

2h 2 - ~uz/ Ox 
~hoo(X, y) = 2a--~ (1 + aUx/aX) + ~h°°(°°) ' (1) 

where ~a00(~) is the  exci tat ion error for the region far 
from the dislocation line, and 2 the  wave length of 
electrons. The approximat ion in the  present  theory,  
applying the dynamical  theory  to a dis tor ted crystal, is 
similar to tha t  assumed by Heidenreich (1949) in ex- 
plaining the equal-inclination fringes in electron-micro- 
graphs from a bent  crystal. 

Following Heidenreich,  the intensi ty  of the well-focused 
electron microscopic image of the crystal is given as a 
function of ~ in the following form 

I = 1 - -~ sin e 2 ~ d Z ,  (2) 

where p is Va/22E, d is [(~/2)~+p2]½, Vh the  Fourier  
potent ia l  concerned, E the  acceleration potent ia l  of elec- 
trons, Z the  thickness of the  crystal. Subst i tut ing (1) 
into (2), the intensi ty contrast  due to the  edge dislocation 
in the  electron microscopic images can be calculated. 
Fig. 1 shows a few examples of the  calculated results 
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choosing the values of the parameters  as indicated in the  
caption. As is clear from these examples, the shape and 
the extension of the  in tensi ty  contrast  caused by the edge 
dislocation vary  severely with the condit ion of diffrac- 
tion. For  instance, the  higher the order of reflexion, 
the wider the range of the intensi ty  contrast.  I t  is note- 
worthy,  however,  tha t  the  main features in the  shape 
of some of the  dislocation contrasts which have been 
exper imental ly  observed (for instance, those found in 
Fig. 53 of Menter 's  paper  (1958)) can be explained 
qual i ta t ively well by the present  results. 
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Fig. 1. Calculated intensity contrast of the image due to an 
edge dislocation, calculated by assuming that E=50 kV., 
Vhoo=2V., Z=500 A, a 0--2 A and b----2 A. 

(a) (100)-reflexion, ~z00(~) = 0. 
(b) (100)-reflexion, ~100(~)=2 x 103 cm. -1. 
(c) (200)-reflexion, ~2oo(~) =0. 

Numerals in the figures indicate the intensities of trans- 
mitted electrons for the intensity of incident beam 100. 

In  view of the  approximat ion assumed in the  present  
t rea tment ,  the  quant i t a t ive  agreement  of the  calculated 
results with experiments  may  not  be expected, in partic- 
ular for the  regions near  the  dislocation line. However ,  
with  a proper precaut ion the  present  simple theory may  
be effectively util ized in interpret ing the  observed dis- 
location contrasts. The similar theory can be developed 
to argue the half-lines in the crystal lattice image and in 
the crystal moir6. 
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from that of publication. 

Studies  i n  C r y s t a l  P h y s i c s .  B y  M. A. JASWON. 
Original  Pape r s  and  Pape r s  R e p r i n t e d  f rom Re- 
search, Vol. 11, 1958. 42 pages. L o n d o n :  Bu t t e r -  
wor ths  Scient if ic  Publ ica t ions .  Pr ice  10s. 6d. 

Four  of these papers, dealing severally with  the geometry 
of lat t ice planes, lat t ice imperfections, X- ray  diffraction 
by  imperfect crystals,  and the geometry of martensi t ic  
phase t ransformations,  are reprinted from Research. The 
fifth, a survey of classical thermodynamics  as applied 
to phase t ransformations involving crystals,  has been 
specially wr i t ten  for this  booklet.  

The aim of the collection is to give the non-specialist  
some idea of the flavour of present-day research in the 
fields touched upon. However,  the level and the degree 
of compression of the t ex t  is variable,  and for non-special- 
ists is ra ther  too advanced in places, especially in the 
th i rd  and fourth  papers. By  way of example, the three 
short  paragraphs  devoted to the reciprocal lat t ice (pp. 17, 

The second paper  offers a good concise survey of some 
salient features of point  and line defects in crystals.  
However,  the  most  valuable pa r t  of the booklet, a t  any  
rate  for the professional erystal lographer,  is the first  
paper, which is itself a pr6cis of a series of three papers, 
by  Dr  Jaswon and Dr  D. B. Dove, published in Acts 
Crystallographica. This deals wi th  the solution of the 
mathemat ica l  problem of prepar ing a normal  projection 
of an individual  plane, or of a pair  of planes, out  of a 
family of lat t ice planes of specified Miller indices in any  
crystal  sys tem;  the solution permits  the positions of all 
lat t ice points lying in the plane to be computed.  This is 
of much importance in several fields of geometrical  
crys ta l lography and has not,  to the reviewer's knowledge, 
been adequate ly  dealt  wi th  before. A valuable applicat ion 
of this technique to the crys ta l lography of deformation 
twins is briefly sketched. 

Trivial  errors only were encountered;  in part icular,  
the  caption to Fig. 12 (p. 20) appears to be inexact,  in 
t ha t  a back-reflexion ring wi th  Me K a  radiat ion from 
steel will not  have  indices 310; and the corresponding 
paragraph in the t ex t  is tanta l i s ingly  incomplete. In  
general, however, pr in t ing and presentat ion are excellent. 

R. W. CAm~ 
Department of Physical Metallurgy 
Birmingham University 
Birmingham, England 

Dendrit ic  Crystall ization.  B y  D. D. SARATOVX~. 
T rans l a t ed  f rom R u s s i a n  b y  J .  E.  S. BRADLEY. 2nd  
edi t ion.  New York :  Consu l t an t s  Bureau  Inc.  Pr ice  
$ 6; 50s. 

This is a ra ther  unusual  book presenting the very  indi- 
vidualistic viewpoint  of the author .  I t  seems t h a t  the  
author ' s  ideas came under  severe criticism from his 
colleagues after  the publicat ion of the first edition, and 
on reading the second edition one is not  surprised. The 
book follows closely the pa t t e rn  of a Ph.D.  thesis giving 
first a review of l i terature,  a lmost  entirely Russian,  t h e n  
the exper imental  method  and finally the results. 

The author ' s  experiments  have  been concerned with  
effects of different cooling conditions and organic ad- 
di t ives on the modes of dendrit ic growth of ammonium 
halides. Precise details of how the experiments  were 
carried out  are given and the characterist ics of the 
Russ ian  microscopes for stereo photo mierography are 

~ e u ~ e ~ .  ~itla~u the text a serle~ of s~ereo pd:r~ are 
presented, together  wi th  instructions for examining these 
wi thout  the aid of a stereo viewer. 

The last  two sections are of more metal lurgical  interest .  
Here the author  classifies eutecties as a special form of 
dendri t ic  growth and then describes experiments  to 
determine the contact  fusion tempera ture  of mixed metal  
powders. This temperattu 'e is identified with  the eutectie 
temperature ,  and from the iden t i ty  and a topological 
a rgument  it is then deduced tha t  five component  eutectics 
cannot  exist. 

The final chapter  on the solidification of killed steel 
( t ranslated as bubble-free steel) is very  dull. The au thor  
makes  somewhat  ex t ravagan t  claims for the ideas he is 
pu t t ing  forward, bu t  it  is difficult to appreciate jus t  wha t  
is original about  them. 

Whi ls t  the  aims of the publishers are very  laudable.  
surely there mus t  be books more wor thy  of t rans la t ion  
from Russian than  this one. The typographical  monotony  
makes the book tedious to read, and the chapter  headings 
are almost  indiscernable. Altogether  the book is very  poor 
value for money and will probably  find its way only into 
the obscure corners of l ibrary shelves. 
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