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from. tt~at of publication. 
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on  C r y s t a l  G r o w t h ,  5 - 1 0  M a r c h ,  1956, in E n g l i s h  
T r a n s l a t i o n .  N e w  Y o r k :  C o n s u l t a n t s  B u r e a u ,  Inc .  
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Pub l i shed  in Russ i an  in 1957, by  the  U. S. S. R.  A c a d e m y  
of Sciences Press,  anti  in this  Engl i sh  t r ans l a t ion  in 1958, 
th is  is the  r epo r t  of a conference  held  in Moscow in March,  
1956 (about  l0  m o n t h s  of the  de lay  in rev iewing  it can  
fair ly  be blame(i  on the  reviewer) .  The  a t t e n d a n c e  a t  the  
confe rence  was en t i r e ly  Soviet ,  a p a r t  f rom two Czech()- 
s lovak guests .  Seven years  ha(l elat)sed s ince the  Fara( tay  
Socie ty ' s  more  i n t e r n a t i o n a l  (tiseussion on the  same sub- 
jec t .  I t  is i n t e re s t ing  to observe  w h a t  progress  had  been 
m a d e  in the  in te r im.  The  weakes t  f ea tu re  a t  the  t ime  of 
the  fo rmer  confe rence  was  u n d o u b t e d l y  the  genera l  
a p p r o a c h  to p rob lems  of di f fus ion and  hea t  t r ans fe r  
ar is ing in the  g rowth  of c rys ta ls :  this  was naive ,  t imid ,  
anti  ignoran t .  The  1956 conference  (as wouht  a W e s t e r n  
conference  hehi  a t  the  same  (late) shows no tab le  a d v a n c e s  
in this  respect .  E v e n  so, l v a n t s o v ' s  paper  on this  sub jec t  
gives the  impress ion  of a m a t h e m a t i c i a n  te l l ing c rys ta l  
growers  the  answers ,  and  h a r d l y  e x p e c t i n g  t h e m  to be 
in t e re s t ed  in the  m e t h o d s :  t h e y  will have  t() learn  these  
(and those  of h y d r o d y n a m i c s ,  too) if t hey  are  t() under -  
s tan(t  some of the i r  i)roblems. As an  exami) le  of the  sor t  
of p rob lem un l ike ly  to be solved whi le  e x p e r i m e n t a l  
obse rva t ion  a n d  m a t h e m a t i c a l  analys is  are  s epa ra t ed  
f rom each o the r  is the  perio(lic d i s t r ibu t ion  of impur i t i es  
in c rys ta ls  gr()wn f rom the  me l t  rep()rted by P e t ( o r  anti 
Ko lachev .  ()ne w()uld like to be assured  t h a t  the  per iod 
is no t  generate( t  by a r o t a t i o n  per iod,  for example ,  in the  
w i t h d r a w a l  appa ra tu s ,  but  if genu ine  its e x p l a n a t i o n  is 
a lmos t  eert:ainly more  subt i le  t h a n  t h a t  prop()se(t: the  
rev iewer  does n()t bel ieve t h a t  the  (tiffusion i)rocess 
invoke(1 will lead to osci l la tory  solut ions.  

The  mos t  subs tan t i a l  sec t ion of the  r epo r t  is t h a t  con- 
ce rned  wi th  the  prac t ica l  g rowing  ()f crysta ls .  This  shows 
a s y s t e m a t i c  a t t a c k  on the  deve lo i )ment ,  up to tech-  
noh)gi(.al t ) roducti(m, of meth()ds  of growing,  usua l ly  fr()m 
the  mel t ,  var ious  types  of c rys ta l  r equ i red  for prac t ica l  
use. The  mate r i a l s  and  me  tho(ts emph)ye(t  are,  in general ,  
or tho(h)x b u t  as usual  in c rys ta l  growing,  a g rea t  deal  of 
effort  has  ha(t to be expende( t  in c o u n t e r i n g  the  effects 
()f m i n o r  impur i t ies .  P a r t i c u l a r  success and  m a s t e r y  of 
t he  sub jec t  is shown  especial ly  for the  op t ica l ly  useful  
c rys ta ls  such as f luor i te  and  l i t h i u m  fluoride.  

Comple te  u n i f o r m i t y  of o r i en t a t i on  is n o t  of e x t r e m e  
impor t ance  for opt ical  app l ica t ions  of cubic  crystals ,  a n d  
l i t t le  in te res t  is d i sp layed  here in m e t h o d s  of t es t ing  for 
c rys ta l  per fec t ion .  W o r k  on the  g rowing  of s e m i c o n d u c t o r  
c rys ta ls  is, of c()urse, r epor ted ,  bu t  th is  was  a t  a (late 
w h e n  the  e lectr ical  effects  of d is locat ions  were  only  
beg inn ing  to be apprec ia t ed ,  and  none  of the  workers  
r epor t ing  to this  conference  m a k e  assessments  of the  
(l isloeation c o n t e n t  of the  c rys ta ls  t ) roduced.  Tim r()le of 
dish)cat ions  in c rys ta l  g rowth  is one of the  subjec ts  
covere(l  by  8hcc ta l  in his genera l  in t roduc t ( ) ry  paper :  
it  is i nvoked  only  once aga in  (by Goro( te tzky and  Sara- 

tovk in)  to a c c o u n t  for some e x p e r i m e n t a l  obse rva t ions  
on w h a t  t h e y  call ' an t i ske le ta l  g rowth ' ,  and  t h e n  w i t h o u t  
conv inc ing  proof  t h a t  the  e x p l a n a t i o n  g iven  is the  
u n i q u e l y  necessa ry  one. Lemmle in ,  one of the  f irst  
e x p e r i m e n t e r s  to observe  spiral g r o w t h  hills, and  still 
ac t ive  in the  subjec t ,  t h o u g h  t h a n k e d  by  several  con- 
t r i bu to r s  for advice ,  is no t  a c o n t r i b u t o r  to this  repor t .  
Genera l ly  speaking ,  the  papers  classified as ' E x p e r i m e n t a l  
Resea rch '  show a d i s appo in t i ng  lack of new depa r tu res .  
This  ea rnes t  c o n c e n t r a t i o n  on w h a t  is useful in preference  
to the  mere ly  inquis i t ive  search for u n d e r s t a n d i n g  no 
d o u b t  shows a p roper  sense of p ropor t ion ,  and  one a lmos t  
feels a s h a m e d  for t he  in jus t ice  t h a t  those  who  go the  
o the r  w a y  a b o u t  it f rom t ime  to t ime  learn  s o m e t h i n g  
useful  by acci( tent .  

An umtsua l  f ea tu re  in th is  repor t ,  well  w o r t h y  of 
m e n t i o n ,  is a shor t  final pape r  descr ib ing  the  s t uden t s '  
p rac t ica l  course on the  g rowing  of c rys ta ls  g iven in the  
D e p a r t m e n t  of Crysta l  Phys ics  in the  Phys ics  F a c u l t y  
of Moscow S ta t e  Un ive r s i ty .  
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C o u r s  de C r i s t a l l o g r a p h i e .  By R. GAY. Vol. 1 
(Geomet r i ca l ) .  Pp .  253 a n d  108 d i a g r a m s ;  Vol. 2 
( P h y s i c o - c h e m i c a l ) .  Pp .  232 a n d  151 d i a g r a m s .  
P a r i s :  Gau th i e r -V i l l a r s .  1959. P r i ces  2300 Fr .  

I t  is diff icul t  at this  s tage to j udge  this  work  as a whole  
because ,  a l t hough  ne i t he r  vo lume  carr ies  a n y  expl ic i t  
s t a t e m e n t  a b o u t  a n y  fu tu re  add i t ions ,  two footnotes  
(pages 158 and  182 of the  second volmne)  refer to vol- 
u m e  4. But  it is easy to get a clear  v iew of the  fieM of the  
p resen t  two vo lumes  f rom the  de ta i l ed  con ten t s  pages  
at  the  end  of each.  Pe rhaps  a rev iewer  m a y  be p e r m i t t e d  
to welcome,  in a F r e n c h  t ex tbook ,  the  a lphabe t i ca l  index 
t h a t  is also p rov ided  for each wf lume.  

I n  the  first, w d u m e  the  app roach  is h is tor ical  and  
s o m e w h a t  formal- - -Steno,  Ha i iy ,  Sohnke ,  Schoen f l i e s - -  
and  the re  are  111 pages of m o r p h o l o g y  a n d  o the r  geo- 
me t r i ca l  a r g u m e n t  before the  mo(lern  concep t  of the  
la t t ice  is r eached ;  then  37 pages are  d e v o t e d  to la t t ices  
a n d  space groups.  Af te r  8 pages  on a tomic  and  i(mic 
b inding ,  the re  are  60 l)ages on the  g e o m e t r y  of the  ma in  
types  of c rys ta l  s t ruc tu res .  There  are  11 pages of appen-  
(tixes, inelu(t ing a ve ry  brief descri t ) t ion of the  stere- 
ograt)hie p ro jec t ion  which ,  however ,  is neve r  used in the  
d i ag rams  of the  two p resen t  vo lumes  (Fig. 8 in vo lume  1 
being en t i t l ed  'P r ine ipe  (le la p ro jec t ion  s tdr&)graphique) .  
F ina l ly  the re  are  9 pages of exercises,  the  answers  be ing  
given for some of these.  

The  second vo lume  brings a new approach  to erysta l lo-  
grai)hie t e ach ing  and  one t h a t  is ve ry  welcome.  I t s  
d e v e l o p m e n t  is based  on t h e r m o ( l y n a m i e a l  cons idera t ions  
appl ied  to the  crys ta l l ine  s ta te ,  and  the  field eovere(t (;an 
be seen f rom the  c h a p t e r  h e a d i n g s - - t h e r m o d y n a m i e a l  
concepts ,  Sl)ecifie and  l a t en t  hea t ,  a t omic  diffusion,  
surface  p h e n o m e n a ,  p o l y m o r p h i s m ,  i somorph i sm and  


