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(Received 11 August  1961 and in revised form 28 September 1961) 

F e r r o m a g n e t i s m  in t h e  s c a n d i u m - i n d i u m  s y s t e m  is be ing  
i n v e s t i g a t e d  b y  M a t t h i a s ,  Clogs ton ,  Wi l l i ams ,  Co renzwi t  
& S h e r w o o d  (1961). T h e  c rys t a l  s t r u c t u r e  of t h e  com-  
p o u n d  ScaIn  is r e p o r t e d  here .  

A n  i n g o t  was  p r e p a r e d  b y  r e a c t i n g  Sc a n d  I n  in t h e  
p r o p o r t i o n s  3.15 to  1 in a n  arc  f u r n a c e  t r ade r  a n  a r g o n  
a t m o s p h e r e  a n d  t h e n  a n n e a l i n g  t h e  s a m p l e  a t  800 °C. 
for  one  week .  X - r a y  d i f f r ac t i on  p h o t o g r a p h s  were  t a k e n  
of t h e  r e su l t i ng  p r o d u c t  u s ing  a Nore lco  c a m e r a  of 114.6 
m m .  d i a m e t e r  a n d  C u K - r a d i a t i o n  ( ; t = 1 . 5 4 1 8  A).  T h e  
p a t t e r n  r e s e m b l e d  t h a t  of s c a n d i u m  w i t h  s o m e w h a t  
sma l l e r  l a t t i ce  c o n s t a n t s .  H o w e v e r ,  t h e  p r e sence  of s o m e  
e x t r a  l ines s u g g e s t e d  t h e  poss ib i l i ty  of a supe r l a t t i ce .  To  
i n v e s t i g a t e  th is ,  f i l ings of t h e  m e l t  were  a n n e a l e d  a t  
390 °C. for  t w o  weeks .  T h e  p o w d e r  d i f f r ac t ion  p a t t e r n  

Tab l e  1. Comparison of observed and calculated 
interplanar spacings and intensities 

hlz.1 do dc Io* Ic 
10.0 5.539 /i~ 5.561 A m 100 
10-1 3.770 3.791 s 244 
11.0 3.187 3.211 m 108 
20-0 2.763 2.780 vs 245 
00.2 2.585 2.592 vs 265 
20-1 2.449 2.450 vvs 1000 
11-2 2-010 2.017 w 61 
21-1 1-945 1-948 w-m 83 
20-2 1-888 1.896 m-s 150 
22.0 1-603 1-605 m-s 166 
31-1 1-475 1.478 vvw 34 
20.3 1.463 1.467 s 183 
22.2 1.361 1.365 s 191 
40-1 1.341 1.343 m-s 136 
40.2 1.222 1-225 vw 33 
40.3 1.082 1.083 w-m 72 
42-1 1.029 1.030 m-s  127 
22.4 1.008 1.008 m 85 
42.2 ~ 0.9739 m 42 
20-5 ) 0.9710 0-9713 61 
60.0 0.9271 0-9268 vw 42 

(diffuse) 
42.3 0.8973 0.8978 m-s 127 
60-2 0-8726 0-8727 m 91 
40.5 0.8317 0-8311 m 84 
42"4 0.8169 0-8162 w-m 64 

* Visually es t imated 
( v s :  very s t rong;  s--  s t rong;  m :  med ium;  w :  weak). 

To conserve space, calculated intensities below 30 are 
omit ted.  

of th i s  m a t e r i a l  cou ld  be  i n d e x e d  on a h e x a g o n a l  l a t t i c e  
w i t h  

a =6 .421  _+0.005, c = 5 . 1 8 3  +_0-005 .£_. 

T h e  o b s e r v e d  a n d  c a l c u l a t e d  i n t e r p l a n a r  spac ings  a re  
l i s ted  in  Tab l e  1. T h e r e  are  t w o  e x t r e m e l y  w e a k  e x t r a  
l ines w h i c h  are  p r o b a b l y  d u e  to  a n o t h e r  p h a s e  in t h e  
S c - I n  s y s t e m .  

R e l a t i v e  in t ens i t i e s  we re  c a l c u l a t e d  ba sed  on a Mg3Cd 
t y p e  s t r u c t u r e  (DO19) w h i c h  is a s u p e r l a t t i c e  d e r i v e d  
f r o m  h e x a g o n a l  c lose -pack ing  (~Vells, 1950). T h e  p r e s e n c e  
of a s u p e r l a t t i c e  was  s u g g e s t e d  b y  t h e  f ac t  t h a t  t h e  ax ia l  
l e n g t h  a is a p p r o x i m a t e l y  twice  t h a t  of Se. 

T h e  Mg3Cd s t r u c t u r e  was  d e t e r m i n e d  b y  D e h l i n g e r  
(1930). T h e  space  g r o u p  is D~h-P63/mmc w i t h  t w o  f o r m u l a  
we igh t s  pe r  t rai t  cell. T h e  a t o m  pos i t i ons  a re :  

6Sc in (h); x, 2x, ¼; 2~,~,¼; x,~,¼; ~,2~,~;  2x, x ,~;  
~,~,~;x=~. 

2 I n  in (c)" 1 2 2 ½,~. , ~, 3, 1; ~, 

T h e  in t ens i t i e s  we re  c o m p u t e d  for  x = 0 . 8 2 3 ,  0-833 a n d  
0.843. T h e  bes t  a g r e e m e n t  b e t w e e n  c a l c u l a t e d  a n d  ob- 
s e rved  in tens i t i es ,  v i sua l ly  e s t i m a t e d ,  is o b t a i n e d  fo r  
x = 0.833. T h e  resu l t s  are  g iven  in  T a b l e  1. T h e  low in t en -  
s i ty  of t h e  low ang le  l ines is p r o b a b l y  d u e  to  a b s o r p t i o n .  
S a t i s f a c t o r y  a g r e e m e n t  b e t w e e n  t h e  o b s e r v e d  a n d  cal- 
c u l a t e d  in t ens i t i e s  c o n f i r m e d  t h e  Mg3Cd t y p e  s t r u c t u r e  
for  S%In .  

T h e  s t r u c t u r e  cons is t s  of 4 A3 t y p e  (h.c.p.)  u n i t  cells 
in w h i c h  ~: of t h e  Sc a t o m s  are  r ep l aced  b y  In .  I n  t h i s  
s t r u c t u r e  t h e  n e a r e s t  n e i g h b o r s  to  a n  I n  a t o m  are  12 Sc 
a t o m s  a t  a p p r o x i m a t e l y  3.20 A. T h e  Sc a t o m  is sur-  
r o u n d e d  b y  4 I n  a t o m s  a t  a p p r o x i m a t e l y  3.20 /~ a n d  
8 Se a t o m s  a t  a b o u t  3.20 .~. 

T h e  a u t h o r s  wi sh  to  express  t he i r  s incere  t h a n k s  to  
E .  A. W o o d  for  m a n y  he lp fu l  d i scuss ions  a n d  1%. G. 
T r e u t i n g  for  t h e  use  of his  I B M  7090 p r o g r a m  for  t h e  
i n t e n s i t y  ca lcu la t ions .  
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B e c a u s e  of i ts  cub ic  s y m m e t r y  a n d  i ts  la rge  u n i t  cell be  p r e p a r e d  a c c o r d i n g  to  H u t c h i n s  (1905) b y  r e a c t i o n  
m e r c u r y  t e l l u r a t e  is wel l  s u i t e d  as  a n  i n t e r n a l  s t a n d a r d  b e t w e e n  c o n c e n t r a t e d  a q u e o u s  so lu t i ons  of p o t a s s i m n  
m a t e r i a l  for  h i g h  a c c u r a c y  X - r a y  p o w d e r  ana lys is .  I t  m a y  t e l l u r a t e  a n d  m e r c u r y  n i t r a t e  in a w e a k l y  ac id  so lu t ion .  
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Tab le  1. Interplanar spacings for HgaTeO 6 
Preparat ion according to i u t c h i n s  (1905). Reflections marked 

by a cross are also given by Westman & Magn@li (1957) 

hkl do do 
220 4.73 A 4.73 2t vw 
310 4.24 4.24 vw 
311 4.05 4.05 w 
320 3.72 3.72 vw 
321 3.58+ 3.58 s 
400 3-35 + 3"35 m 
410 } 
322 3.25 3-25 vw 

411 } 
330 3.16+ 3.16 vs 

331 3.07 3.06 vw 
420 3.00 + 3.00 vs 
332 2.86 2.86 w 
422 2.73 + 2.73 vs 

510 ~ 2.63 2-65 vw 
431 ! 
521 2.45+ 2.45 m 
440 2-37 2.37 vw 

530 ~ 2.30 + 2.29 m 
433 J 
610 2.20 2-20 w 

611 ~ 2.18+ 2.17 m 
532 J 

T h e  w h i t e  p rec ip i t a t e  shou ld  be  k e p t  a t  80 °C. for  severa l  
weeks  to ensure  comple t e  rec rys ta l l i za t ion .  The  re- 
c rys ta l l i zed  p r o d u c t  con ta ins  coarse  a n d  s t rong ly  ye l low 
crys ta l s  of m e r c u r y  t e l lu ra te  t h a t  m a y  be  se lec ted  b y  
h a n d .  

Acco rd ing  to W e s t m a n  & Magn61i (1957) m e r c u r y  
t e l lu ra te  is cubic  (ao = 13-3921 _ 0.0013 A) a n d  t h e  reflec- 
t ions  found  b y  t h e m  ind ica te  t h a t  h + k + 1 = 2n, a n d  thus  
t h a t  t he  u n i t  cell is b o d y - c e n t e r e d .  Guin ie r  exposures  of 
m e r c u r y  t e l lu ra t e  p r e p a r e d  as m e n t i o n e d  above  show 
some add i t i ona l  ref lec t ions  ind ica t ing  t h a t  t h e  u n i t  cell 
is p r imi t ive .  T h e  o b t a i n e d  ref lec t ions  do n o t  al low a 
pos i t ive  d e t e r m i n a t i o n  of t he  space g roup  of t h e  in- 
ve s t i ga t ed  ma te r i a l ,  b u t  if t he  absence  of t he  002 reflec- 
t ion  is s y s t e m a t i c  t he  space  g roup  is p r o b a b l y  P4132 or  
P4332. I f  t he  absence  of 002 is acc iden ta l ,  t h e  po in t  
g roups  23, m3, 43m, a n d  m3m are  also possible.  

T h e  i n t e r p l a n a r  spac ings  of m e r c u r y  t e l lu ra t e  a re  
g iven  in Tab le  1. 
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D u r i n g  s tud ies  of s u b s t i t u t e d  benzene  de r iva t ives  (Fergu-  
son & Sim, 1961) c rys ta l s  of 2 ,6 -d imethoxy-3 ,5-d ich loro-  
4 -me thy lbenzo i c  ac id  were  e x a m i n e d .  F r o m  osci l lat ion,  
r o t a t i o n  a n d  Weis senbe rg  p h o t o g r a p h s  t a k e n  w i th  C u K a  
r ad i a t i on  we  h a v e  fo tmd the  u n i t  cell to  be o r t h o r h o m b i c  
w i th  d imens ions  

a = 7 . 0 5 ± 0 . 0 2 ,  b = 3 3 . 1 ± 0 . 1 ,  c = 2 0 . 6 9 ± 0 . 0 7  /~ .  

T h e  s y s t e m a t i c  absences  obse rved  are  those  of t h e  space  
g roup  D~-Pbca.  T h e  m e a s u r e d  c rys t a l  dens i t y  is 1.43 
g .cm.  -3, g iv ing  s ix teen  molecu les  in t he  u n i t  cell. T h e  
ca l cu la t ed  dens i t y  is 1.458 g .cm.  -3. 

No  f u r t h e r  w o r k  on this  c o m p o u n d  is c o n t e m p l a t e d .  
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B o o k  R e v i e w s  

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 
f rom that of publication. 

T h e  I n t e r p r e t a t i o n  of X - r a y  Di f f rac t ion  
P h o t o g r a p h s .  By N. F. M. HENaY, H. Lreso~ 
and W. A. WOOSTER. Pp. 224 with many figs. 
London" Macmillan. Sec. Ed. 1960. Price 63s. 

Since t he  first  ed i t ion  was  pub l i shed  in 1951, ' H e n r y ,  
L ipson  a n d  Woos te r '  has  es tab l i shed  itself as an  essent ia l  
re fe rence  book  on the  l i b ra ry  shelves,  or  m o r e  of ten  on 
the  desks,  of a m a j o r i t y  of X - r a y  c rys ta l lographers .  I t s  
va lue  for  t he  p rac t i ca l  m a n ,  as well  as for t e ach ing  pur-  
poses, has  been  un ive r sa l ly  recognized .  T h e  a d v e n t  of a 
second  ed i t ion  is the re fo re  to be  v e r y  w a r m l y  we l comed .  
N o t  on ly  wil l  i t  enab le  m a n y  m o r e  ind iv idua l s  to  b e c o m e  
fami l ia r  w i t h  the  deta i ls  of its exce l l en t ly  w r i t t e n  t ex t ,  

b u t  i t  wil l  also m a k e  it  possible to rep lace  those  copies  
w h i c h  a re  suffer ing the  consequences  of c o n t i n u o u s  use  
over  a pe r iod  of n ine  years .  

One n o t a b l e  f ea tu re  of t he  p r e sen t  ed i t ion  is t h a t  
severa l  m a j o r  revis ions  h a v e  been  effected,  in o rder  to  
i nco rpo ra t e  n e w  m a t t e r ,  w i t h o u t  c h a n g i n g  t h e  overa l l  
l eng th  of t he  t e x t  apprec iab ly .  I n d e e d  t h e  t e x t  f inishes 
on page  224 as i t  d id  in t h e  or iginal  edi t ion .  This  has  
been  m a n a g e d  p a r t l y  b y  t r ans fe r r ing  some i tems,  inc lud-  
ing tables ,  wh ich  were  p rev ious ly  inc luded  in t he  b o d y  
of t he  book,  to  appendices ,  b u t  also b y  a d d i n g  p a r a g r a p h s  
a b o u t  r ecen t  d e v e l o p m e n t s  t o w a r d s  t he  ends  of chap te r s .  

T h e  pub l i ca t ion  d u r i n g  the  last  t en  yea r s  of severa l  
o the r  t ex t  books  on p a r t i c u l a r  c rys ta l lograph ic  topics  has  


