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In a recent paper Toman (1957) has calculated the 
distribution of copper atoms and the lattice distortion in 
Guinier-Preston zones. His results, however, may not 
correspond to the real conditions in this alloy. The 
present author's idea of this structure is the following 
(Gerold, 1954): The copper atoms of the supersaturated 
crystal cluster in lattice layers parallel (001). Each zone 
contains only one layer of copper atoms, which distorts 
elastically the surrounding lattice. The rth layer (r = 0 
meaning the copper layer) is displaced by sr in the 
direction of the copper plane. In addition, Toman has 
found a considerable concentration of copper atoms also 
in the layers parallel to the plane r = 0. The atomic 
c o n c e n t r a t i o n  m r of c o p p e r  a t o m s  in t h e  r t h  l aye r  is 
l i s ted  in  Tab l e  1, t o g e t h e r  w i t h  t h e  d i s p l a c e m e n t  Sr 
a c c o r d i n g  to  T o m a n  a n d  t h e  p r e s e n t  a u t h o r .  

Tab l e  1. Distribution mr of copper atoms and layer dis- 
placements Sr after calculations oJ Toman (1957) and 

Gerold (1954) 

Toman's model Gerold's model 
-~ I--- ^ 

r mr (%) er (h)  mr (%) Sr (h)  

0 100 0 100 0 
1 50 7.88 × 10 -~ 0 20.2 X 10 -2 
2 39 3-11 0 18"8 
3 30 0"69 0 17"4 
4 23 0.06 0 15-9 
5 17 0 14"5 
6 13 0 13.1 
7 9 11.7 
8 6 10.3 
9 4 8.9 

10 2 7"5 
11 6.1 
12 4"6 
13 3"2 
14 1.8 
15 0.4 

T h e  m o d e l  of Gero ld  is b a s e d  on  t h e  fo l lowing  a s s u m p -  
t i o n s :  m 0 = 1, mr = 0 for  all r =~ 0, e 1 = 0.2 i .  All t h e  
o t h e r  va lue s  Sr a re  chosen  m o r e  or  less a r b i t r a r i l y  so t h a t  
t h e  c a l c u l a t e d  i n t e n s i t y  d i s t r i b u t i o n  of t h e  r e l rod  (00l) 
c o r r e s p o n d s  to  t h e  o b s e r v e d  s c a t t e r i n g  in t h e  r eg ion  
1 < 1 < 3. Th i s  m o d e l  is in a g r e e m e n t  w i t h  t h e  c a l c u l a t e d  
s t r a i n  d i s t r i b u t i o n  in  a d e f o r m e d  m e t a l .  T o m a n ' s  resu l t s  
are  c a l c u l a t e d  d i r ec t l y  f r o m  t h e  o b s e r v e d  i n t e n s i t y  dis t r i -  
b u t i o n  a long  (00l) in  t h e  r a n g e  0 < 1 < 5, w i t h o u t  a n y  

a s s u m p t i o n .  T h e y  s h o u l d  give  m o r e  a c c u r a t e  va lue s  t h a n  
t h o s e  of t h e  p r e s e n t  a u t h o r .  S imp le  a r g u m e n t s  show,  
h o w e v e r ,  t h a t  T o m a n ' s  m o d e l  does  n o t  agree  w i t h  t h e  
s t r a in  d i s t r i b u t i o n .  T h e  a r r a n g e m e n t  of c o p p e r  a t o m s  
f o u n d  b y  h i m  will  p r o d u c e  s t resses  in t h e  c rys ta l  of such  
a m a g n i t u d e  t h a t  t h e  cohe rence  of t h e  d e f o r m e d  levels  
w i t h  t h e  a d j o i n i n g  m a t r i x  is n o t  m a i n t a i n e d .  

T h e  fa i lure  of T o m a n ' s  r e su l t s  does  n o t  arise f r o m  t h e  
m a t h e m a t i c a l  p r o c e d u r e  b u t  r a t h e r  f r o m  t h e  o b s e r v e d  
i n t e n s i t y  d i s t r i b u t i o n .  Bes ides  t h e  v e r y  s t r o n g  m a x i m a  
on  t h e  r e l rod  (00l) n e a r  (002) a n d  (004), T o m a n  f inds  also 
a s t r o n g  increase  of i n t e n s i t y  n e a r  (000), w h i c h  is in t h e  
r eg ion  of sma l l - ang le  s c a t t e r i n g  ( T o m a n ,  1957, Tab l e  4). 
I n  t h i s  r eg ion  t h e  i n t e n s i t y  d e p e n d s  on ly  on  t h e  d e n s i t y  
d i s t r i b u t i o n  in t h e  c rys ta l ,  i.e. on ly  on  t h e  a r r a n g e m e n t  
of c o p p e r  a t o m s  in t h e  zones.  A d i f fe rence  in t h e  i n t e n s i t y  
cu rves  n e a r  (000) c o r r e s p o n d s  to  a d i f fe rence  in t h e  mr 
values .  A s t r e a k  a long  (00l) e s sen t i a l ly  w i t h o u t  inc rease  
of i n t e n s i t y  a t  smal l  ang les  m e a n s  a t w o - d i m e n s i o n a l  
d i s t r i b u t i o n  of c o p p e r  a t o m s  (m 0 = 1, mr = 0). The  ad-  
d i t i ona l  sma l l - ang le  m a x i m u m  of T o m a n  i nd i ca t e s  t h a t  
c o p p e r  a t o m s  are  d i s t r i b u t e d  in t h r e e - d i m e n s i o n s  (mr :# 0). 

T h e  sma l l - ang le  m a x i m u m  does  n o t  seem to be rea l ;  
no  one  has  o b s e r v e d  i t  before  (Guinier ,  1949; Gero ld ,  
1954). T h e o r e t i c a l  a r g u m e n t s  s h o w  t h a t  t h e  m a x i m u m  
s h o u l d  be a c c o m p a n i e d  by  a s imi la r  m a x i m u m ,  e.g. on  
t h e  s t r e a k  a long  ( l l l )  a t  t h e  p o i n t  (110). I t  is c e r t a in  
t h a t  such  a m a x i m u m  does  n o t  exis t .  All t h e  a u t h o r s  h a v e  
f o u n d  a m o n o t o n o u s  s t r e a k  in t h i s  r eg ion  (Guinier ,  1942; 
Gerold ,  1954). T h e  h i g h  mr va lues  in t h e  p a p e r  of T o m a n  
m a y  t he r e fo r e  be caused  b y  an  i nco r r ec t  i n t e n s i t y  c u r v e  
in t h e  sma l l - ang le  r ange .  

I n  t h e  p r e s e n t  a u t h o r ' s  m o d e l  t h e  i n t e n s i t y  m a x i m a  
n e a r  t h e  m a t r i x  r e lpo in t s  s t e m  f r o m  d i s p l a c e m e n t s  e r 
w h i c h  are  large.  I n  t h e  T o m a n  m o d e l  t h e y  are  p r o d u c e d  
to  a la rge  e x t e n t  b y  t h e  h igh  mr va lues .  H e  f inds ,  t he r e -  
fore,  on ly  smal l  d i s p l a c e m e n t s  st. I f  a co r rec t  s c a t t e r i n g  
cu rve  w i t h o u t  sma l l - ang le  m a x i m u m  is u sed  t i le  m a t h e -  
m a t i c a l  m e t h o d  of T o m a n  s h o u l d  g ive  a d i s t r i b u t i o n  of 
mr a n d  Sr s imi la r  to  t h a t  of t h e  a u t h o r .  

References 

GEROLD, V. (1954). Z. Metallk. 45 ,  599. 
GUINIER, A. (1942). J.  Phys. Radium,, 8, 124. 
GUINIER, A. (1949). Physica, 15, 148. 
T o ~ A ~ ,  K.  (1957), Acta Cryst. 10, 187, 

N o t e s  a n d  N e w s  

Announcements and other items of crystallographic interest will be published under this heading at the discretion of the 
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