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I t  is wel l  k n o w n  t h a t  t h e  ex i s t ence  of t h e  d o u b l y  c h a r g e d  
n e g a t i v e  o x y g e n  ion  in s o m e  ox ide  c rys t a l s  is a u se fu l  
w o r k i n g  h y p o t h e s i s ,  a l t h o u g h  t h e  free 0 2- ion  is n o t  
c o n f i r m e d  e x p e r i m e n t a l l y .  W i t h  t h e  a id  of t h e  v a r i a t i o n a l  
m e t h o d  Y a m a s h i t a  & K o j i m a  (1952) f i r s t  o b t a i n e d  t h e  
2p w a v e  f u n c t i o n  of t h e  0 2- ion  in t h e  c rys t a l l i ne  s t a t e  
of MgO.  T h e y  f o u n d  i t  poss ib le  t h a t  t h e  0 2- ion  can  
ex i s t  t h e r e  b y  t h e  s t ab i l i z ing  effects  of  t h e  m u t u a l  in te r -  
a c t i o n  of ions.  R e c e n t l y  W a t s o n  (1958) ha s  c a l c u l a t e d  

T a b l e  1. f values for 0 2 .  

f (total) f(2p) 
r 

sin 0/~t + 1  well + 2  well "+1 well + 2  well MgO" 

0.00 10.000 10.000 1.000 1.000 1.000 
0.05 9.491 9-551 0-926 0.937 0.932 
0.10 8.357 8.475 0-769 0.789 0.768 
0.15 7.027 7.159 0.592 0.616 0.580 
0.20 5.802 5.908 0.439 0.459 0.418 
0.25 4.789 4.857 0.321 0.334 0.296 
0-30 3.994 4.028 0.234 0.241 0.208 
0-35 3.383 3.394 0.170 0.173 0.145 
0-40 2.918 2-916 0.123 0.124 0.100 
0.50 2-298 2.287 0.063 0.062 0.044 
0.60 1.938 1.929 0.029 0.028 0-016 
0.70 1.721 1.714 0.012 0.010 0.002 
0.80 1.578 1-574 0.002 0-001 --0.003 
0-90 1.472 1.469 -- 0.002 -- 0.003 -- 0-005 
1.00 1.382 1.381 -- 0.004 -- 0.004 -- 0-005 
1.10 1.300 1.299 --0.004 --0.005 --0.005 
1.20 1.221 1.220 -- 0.004 -- 0.004 -- 0.004 
1.30 1.144 1.143 --0.004 --0.004 --0.003 

t h e  w a v e  f u n c t i o n s  of t h e  0 2- ion  in t h e  a d d i t i v e  p o t e n t i a l  
wells  of + 1 a n d  + 2 c h a r g e  b y  m e a n s  of t h e  s e l f - cons i s t en t  
m e t h o d .  

Since t h e  a b o v e  w a v e  f u n c t i o n s  a re  r e p r e s e n t e d  in 
a n a l y t i c a l  f o r m s  a n d  t h e  e l ec t ron  d i s t r i b u t i o n  of t h e  O 2- 
ion  can  be  safe ly  a s s u m e d  to  be  spher ica l ,  t h e  a t o m i c  
s c a t t e r i n g  f a c t o r  of t h e  0 2- ion  can  also be  e x p r e s s e d  b y  
an  a n a l y t i c a l  f o r m u l a e .  W e  h a v e  t h u s  c o m p u t e d  t h e  f 
va lue s  of t h e  O e- ion  in  t h e  + 1 a n d  + 2  wells  u s ing  
t h e  resu l t s  of W a t s o n .  T h e  s c a t t e r i n g  f a c t o r  of a 2p 
e l ec t ron  in MgO has  also b e e n  c a l c u l a t e d  on  t h e  bas is  of 
t h e  w a v e  f u n c t i o n  of Y a m a s h i t a  & K o j i m a .  T h e  resu l t s  
a re  s u m m a r i z e d  in T a b l e  1. T h e  d i f f e rence  in f va lues  
for  t h e  t w o  m o d e l s  of t h e  + 1 a n d  + 2 wells  in  ou r  proce-  
d u r e  s eems  to  be  ins ign i f i can t .  T h e  f (2p)  va lue s  of MgO 
d e v i a t e  a l i t t le  f r o m  t h a t  of t h e  gene ra l  m o d e l s  of W a t s o n .  
T h e  va lues  of f ( t o t a l )  a re  r e a s o n a b l e  in c o m p a r i s o n  w i t h  
t h e  f va lue s  of t h e  o t h e r  s t a t e s  of o x y g e n  c a l c u l a t e d  b y  
F r e e m a n  (1959). 

T h e  n u m e r i c a l  c o m p u t a t i o n s  w e r e  p e r f o r m e d  b y  t h e  
P - C - 1  in t h e  U n i v e r s i t y  of T o k y o .  T h e  a u t h o r  wishes  
to  express  his  t h a n k s  to  Mr  M. T o k o n a m i  for  his  k i n d l y  
h e l p  in  this c o m p u t a t i o n .  
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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 
Editorial Board. The notes (in duplicate) should be sent to the General Secretary of the International Union of Crystallo- 
graphy (Dr D. W. Smits, Laboratory of Inorganic and Physical Chemistry, 10 Bloemsingel, Groningen, The Nether- 
lands). 

International Union of Crystallography 
World  Direc tory  of  C r y s t a l l o g r a p h e r s  

As a n n o u n c e d  ear l ier  in th i s  j o u r n a l  (see Acta Cryst. 
(1959), 12, 826) a s e c o n d  e d i t i o n  of t h e  World Directory of 
Crystallographers will  be  p u b l i s h e d  be fo re  t h e  fo r th -  
c o m i n g  F i f t h  I n t e r n a t i o n a l  Congress  of t h e  U n i o n  in 
A u g u s t  1960. Q u e s t i o n n a i r e s  were  d i s t r i b u t e d  to  c rys ta l lo -  
g r a p h e r s  t h r o u g h o u t  t h e  wor ld ,  a n d  n a t i o n a l  l ists a re  
n o w  be ing  p r e p a r e d  b y  S u b - E d i t o r s  in  t h e  va r i ous  coun-  
tr ies .  

T h e  Directory will  c o n t a i n  t h e  n a m e s ,  addresses ,  a n d  
f u r t h e r  b i o g r a p h i c a l  i n f o r m a t i o n  c o n c e r n i n g  crys ta l lo-  
g r a p h e r s  a n d  all o t h e r  sc ien t i s t s  w h o  in t he i r  r e sea rch  
m a k e  to  a g r e a t  e x t e n t  use  of c r y s t a l l o g r a p h i c  m e t h o d s .  
Th is  m e a n s  t h a t  t h e  b o o k l e t  will  a lso c o n t a i n  t h e  n a m e s  
of a g r e a t  n u m b e r  of so l id - s t a t e  phys i c i s t s  a n d  c h e m i s t s  
w h o  are  a p p l y i n g  c r y s t a l l o g r a p h i c  a n d  d i f f r ac t i on  m e t h -  

ods,  of m a n y  m i n e r a l o g i s t s  a n d  geologis t s  w h o  are  s t u d y -  
ing  c rys t a l  m ine ra l s ,  etc. 

R e a d e r s  of th i s  n o t i c e  w h o  feel t h a t  t he i r  n a m e s  o u g h t  
to  be  i n c l u d e d  in t h e  Directory, b u t  w h o  h a v e  n o t  r ece ived  
a n d  r e t u r n e d  a q u e s t i o n n a i r e ,  a re  u r g e n t l y  r e q u e s t e d  to  
wr i t e  w i t h o u t  de l ay  to  t h e  Genera l  S e c r e t a r y  of t h e  U n i o n ,  
Dr  D. W.  Smi t s ,  L a b o r a t o r y  of I n o r g a n i c  a n d  P h y s i c a l  
C h e m i s t r y ,  10 B loems inge l ,  Gron ingen ,  T h e  N e t h e r l a n d s .  
P l ease  g ive  t h e  fo l lowing  de ta i l s  in y o u r  l e t t e r :  full  n a m e ,  
t i t le ,  y e a r  of b i r th ,  h i g h e s t  degree  (incl. year ,  U n i v e r s i t y  
a n d  field),  p r e s e n t  pos i t ion ,  full  address ,  a n d  m a j o r  
c r y s t a l l o g r a p h i c  in te res t s .  

Copies  of t h e  f i rs t  e d i t i o n  of t h e  World Directory can  
sti l l  be  o b t a i n e d  f r o m  t h e  P o l y c r y s t a l  B o o k  Service,  
G . P . O .  B o x  620, B r o o k l y n  1, N .Y. ,  U . S . A . ,  a t  t h e  p r i ce  
of U.  S. $1-50 pe r  copy ,  p o s t p a i d ,  if p a y m e n t  a c c o m p a n i e s  
order. 
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Summer School in Crystal-Structure 
Determination 

A Summer  School in Modern Methods of Crystal-Struc- 
ture  Dete rmina t ion  will be held in the Manchester  
College of Science and Technology on 29th Augus t -  
9th September,  1960. Amongst  the lecturers will be the 
following: 

Prof. W. T. Astbury,  Leeds. 
Dr  C. A. Beevers, Ed inburgh .  
Dr  E. F. Ber taut ,  Grenoble. 
Prof. J .  M. Bijvoet,  Ut rech t .  
Prof. M. J .  Buerger,  Cambridge, Mass. 
Dr  W. Cochran, Cambridge. 
Dr  D. W. J .  Cruickshank, Leeds. 
Dr  A. Hargreaves,  Manchester .  
Dr  J .  Karle,  Washington.  
Prof. H.  Lipson, Manchester.  
Dr  A. L. Pat terson,  Philadelphia,  Pa.  
Prof. R. Pepinsky,  Univers i ty  Park,  Pa. 
Dr  M. F. Perutz,  Cambridge. 
Dr C. A. Taylor,  Manchester.  
Dr W. H. Taylor,  Cambridge. 
Dr  V. Vand,  Univers i ty  Park,  Pa. 
Dr  M. M. Woolfson, Manchester.  

The main  topics dealt  with,  by lectures, pract ical  
work and discussions, will be direct methods,  Fourier-  
t ransform and optical- t ransform methods ,  anomalous  
scattering, and ref inement  procedures.  In  addi t ion there  
will be some lectures and discussions on recent  results in 
various fields, with assessment of their  implications. 

The fee for the course will be £25, including accommo- 
dat ion in one of the Univers i ty  Halls of Residence. The 
fee for a t t endance  wi thout  accommodat ion  will be £5. 

Fu r the r  details and a form of application can be 
obtained from The Director,  The Extra-Mural  Depart-  
ment ,  The Universi ty ,  Manchester  13, to whom any  
enquiries should be addressed. The form of application 
should be re turned  before 27th May, 1960. If  all the  
available places are filled, it m a y  be possible to allow 
a t tendance  at  the lectures and discussions only at  a 
reduced fee. 

Special grants 
NATO has granted  recognition to this school and is 
prepared to give substant ial  t ravel  and subsistence allow- 
ances to members  of NATO countries.  Enquir ies  about  
such grants  should be made  to Prof. H.  Lipson, Physics 
Depar tment ,  College of Science and Technology, Man- 
chester 1. 

B o o k  R e v i e w  
Works intended for notice in this column should be sent direct to the Editor (A. J. C. Wilson, Department of Physics, Uni- 

versity College, Cathays Park, Cardiff, Great Britain). As far as practicable books will be reviewed in a country different 
from that of publication. 

Vector Space and its application in crystal 
structure investigation. By M. J. BUERGER. 
Pp.  x iv  + 347 w i th  m a n y  figs. a n d  tables.  N e w  Y o r k :  
J o h n  Wiley .  1959. Pr ice  $12,  £4-16s. 

Pa t te rson ' s  announcemen t  in 1934 of the discovery of his 
now-famous funct ion aroused great  exc i tement  in the 
crysta l -s t ructure  world;  it seemed tha t  the basic problem 
was now solved and tha t  all crystal  s t ructures  could be 
determined.  Simple s tructures such as KH2PO 4 responded 
direct ly;  more  complicated ones such as CuSO 4.5 i 2 0  
were not  quite  so direct  bu t  were still fairly straight- 
forward.  Gradually,  however,  the realization came tha t  
our hopes (or fears according to one's point  of view!) 
were not  to be so simply fulfilled. The Pa t te rson  function 
cer ta inly conta ined all the informat ion about  a crystal  
s t ructure  in the form of the vector  distances between the 
atoms but  to disentangle this information in general has 
proved so far to be an impossible task. 

Nevertheless  m a n y  crystal lographers felt t ha t  the ap- 
proach to the  de te rmina t ion  of crystal  s t ructures  lay in 
the  Pa t te r son  synthesis and therefore tr ied to find ways 
of t ransforming a pa t te rn  of vectors into a pa t te rn  of 
a tomic positions. No one has cont r ibuted  more to this 
task than  the  au thor  of this book. He  has, over the years, 
produced a number  of ingenious approaches - - such  as 
' implicat ion theory '  and the ' image-seeking f u n c t i o n ' - -  

and these he has collected toge ther  in the  first book 
ent i rely devoted  to this subject .  

As one would expect  from the author ,  the account  is 
comprehensive and is, in m a n y  ways, clearer than  some 
of the original papers.  He  has set himself the  task of 
cater ing for the s tuden t  and those who wish to find out  
wha t  Pa t te rson  methods  can do need not  look fur ther  
than this book. Full  theoret ical  details are given together  
wi th  pract ical  examples of their  use in successful struc- 
ture  determinat ions .  

Nevertheless,  the reviewer laid down the book with a 
sense of dissatisfaction. I t  is expensive---it  costs much  
more than  some general books on X-ray  d i f f r ac t ion- -ye t  
it deals wi th  only one facet of the subject .  I t  is compre- 
hensive in its theory,  bu t  tends to be sparing in pract ical  
details. Examples  of s t ruc ture  de te rmina t ion  are given, 
bu t  often they seem to depend upon ev idence- -presence  
of a heavy  a tom or isomorphous replacement-- -which 
lessens their illustrative value. The book certainly justifies 
its place on the shelf of the X- ray  crystal lographer,  bu t  
it could have  been a monograph  ra ther  than  a full-sized 
book. 

Bu t  perhaps the most  t r enchan t  criticism is t ha t  the  
name Crowfoot appears only once in the index and the  
name Hodgkin  not  at  all! 

H. LIPSOl~ 
College of Science and Technology 
Manchester 1, England 


