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Tab le  1 (cont.) 

Cubic Hexagonal  Fc 2'0 

963 113 (1) 79 92 
410 (1) 
321 (1) 
312 (1) 

12,3,3 303 (1) 42 35 
501 (1) 
322 (2) 

444 002 100 85 
554 301 -- 51 48 
754 131 45 55 
844 400 -- 13 13 
774 103 39 35 

10,4,4 203 35 29 
884 402 -- 11 17. 

11,5,4 322 -- 9 17, 
10,8,4 241 30 17 

855 103 39 40 
875 141 -- 32 32 

10,5,5 500 -- 9 10 
10,7,5 412 46 46 

666 003 (1) 81 99 
401 (3) 

* Indicates min imum observable ampli tude for unobserved 
reflection. 

I n  t h e  ca lcu la t ion  of t h e  s t r u c t u r e  factors ,  a c c o u n t  
m u s t  be  t a k e n  of t h e  fac t  t h a t  a re f lec t ion  whose  cubic  
ind ices  a re  all in tegra l  mu l t ip l e s  of 3 is composed  of four  
ref lec t ions ,  one f rom each  of t h e  hexagona l  cells. These  

four  ref lec t ions  m a y  or m a y  n o t  all be  d i f ferent .  F o r  t h e  
ca l cu la t ed  s t r u c t u r e  f ac to r  of these  d e g e n e r a t e  ref lect ions ,  
t h e  squa re - roo t  of t h e  stun of t he  s t r u c t u r e  fac tors  squa red  
of t h e  four  re f lec t ions  is used.  I n  Tab le  1 t h e  n u m b e r  in 
pa ren thes i s  n e x t  to  t h e  hexagona l  indices  ind ica tes  t h e  
n u m b e r  of cells g iv ing  t h a t  ref lect ion.  

B o t h  t h e  s t ruc tu re s  p roposed  in th is  p a p e r  a re  qu i te  
unusua l ,  a n d  ce r t a in ly  f u r t h e r  w o r k  is ind ica ted .  I t  w o u l d  
be des i rab le  to  ob t a in  d i f f rac t ion  d a t a  f rom a n  u n t w i n n e 4  
crys ta l .  Such  a c rys ta l  m i g h t  be  g r o w n  b y  t h e  diffusiorr 
of z i r con ium in to  u r a n i u m  a t  some t e m p e r a t u r e  below 
t h e  ? region.  

The  a u t h o r  wishes  to  a c k n o w l e d g e  the  ass is tance  given 
h im by  W a l t e r  J .  Po j a sek  in b o t h  col lec t ing  a n d  pro-  
cessing t h e  X - r a y  di f f rac t ion da ta .  
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This  w o r k  was  u n d e r t a k e n  to  p rov ide  c rys ta l  s t r u c t u r e  
d a t a  for B o z o r t h  & W a l s h  (1957), w h o  h a v e  ca r r ied  ou t  
m a g n e t i c  suscep t ib i l i ty  versus  t e m p e r a t u r e  m e a s u r e m e n t s  
on a large  single c rys ta l  of Eu2(SO4) a. 8 H 2 0  (grown b y  
A. N.  H o l d e n  of these  Labora to r i es ) .  The  c rys ta l  u sed  
for  d e t e r m i n a t i o n  of t he  u n i t  cell a n d  space g roup  was  
p h o t o g r a p h e d  w i t h  a Bue rge r  precess ion  camera .  The  
p h o t o g r a p h s  ind ica te  t h a t  t he  c rys t a l  belongs to  one of 
two  space g roups :  C~h-A2/a or C4s-Aa; re f lec t ions  (hkl) 
presen t  a re  those  o n l y  w i th  k A-l = 2n a n d  (hO1) only  
w i t h  h = 2n a n d  l = 2n. T h e  la t t i ce  c o n s t a n t s  are  

a =- 18.25(+0.04) ,  b = 6-74( I0-02) ,  c ~ 13-49(+0-03) /~, 
= 102 ° 15"(±15'). 

W i t h  t h e  u n i t  cell con t a in ing  four  f o r m u l a  uni t s ,  t h e  
X - r a y  d e n s i t y  is 3.02 g .cm.  -3. 

I t  is v e r y  l ike ly  t h a t  Eug(SOa)a. 8 H 2 0  is i sos t ruc tu ra l  

w i t h  t he  c rys ta l s  in w h i c h  P r  3+, N d  3+ or Sm 3+ is sub- 
s t i t u t e d  for E u  3+ ( Ive rnova ,  T a r a s o v a  & U m a n s k i i ,  1951 ). 
T h e  s t r u c t u r e  of t h e  N d  a+ c o m p o u n d  is a l r e a d y  pa r t i a l ly  
w o r k e d  ou t  f r om t h r e e - d i m e n s i o n a l  d a t a  b y  R .  E .  
R u n d l e  a n d  D. R .  F i t z w a t e r  a n d  the re fo re  no f u r t h e r  
s t r u c t u r e  w o r k  on t h e  E u  3+ c o m p o u n d  is c o n t e m p l a t e d  
b y  us. 

The  a u t h o r  wishes  to  t h a n k  D r  R . E .  R u n d l e  for  
m a k i n g  k n o w n  to  us some of t he  resul ts  of his work .  
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