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T a k i n g  t h e  va lue  of AIH°98 (CN-g) as 10.6 k g . c a l . / m o l e  
a n d  AH°gs(CNg) as 92 k g . c a l . / m o l e  (Skinner ,  1958), t h e  
e l ec t ron  a f f in i ty  of t h e  c y a n i d e  rad ica l  E298 (CN) is f o u n d  
to be 81-4 kg .ca l . /mole .  Th i s  v a l u e  for  t h e  e l ec t ron  a f f in i ty  
is p r o b a b l y  re l iable  to  w i t h i n  + 3 kg.cal .  
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(Received 18 November 1960) 

As a p a r t  of his  care fu l  r e f i n e m e n t  of t h e  p a r a m e t e r s  in 
o r t h o r h o m b i c  sul fur ,  A b r a h a m s  (1955) also r e d e t e r m i n e d  
t h e  l a t t i ce  c o n s t a n t s  f r o m  precess ion  p h o t o g r a p h s  cor- 
r ec t ed  for  f i lm sh r inkage .  T h e  va lues  he  o b t a i n e d  are :  

a = 1 0 . 4 3 7 ,  b = 1 2 . 8 4 5 ,  c - -24 .369  A, all + 0 . 0 1 0  A 

(at  r o o m  t e m p e r a t u r e ) .  T h e s e  va lue s  g ive  a c a l c u l a t e d  
d e n s i t y  of 2.086 g .cm.  -a. S w a n s o n  et al. (1960), he re in -  
a f t e r  ca l led  N B S ,  h a v e  r e c e n t l y  r e p o r t e d  s ign i f i can t ly  
d i f f e ren t  va lues ,  n a m e l y ,  

a = 1 0 - 4 6 8 ,  b=12.870, c = 2 4 . 4 9  A ,  

a t  25 °C. T h e s e  were  o b t a i n e d  b y  a l eas t  squa re s  t r ea t -  
m e n t  of r e so lved  l ines in t h e  l a t t e r  ha l f  of t h e  p o w d e r  
p a t t e r n  as r e c o r d e d  w i t h  a Geiger  c o u n t e r  d i f f r a c t o m e t e r .  
T h e  s t a n d a r d  e r rors  were  n o t  g iven .  T h e  c o r r e s p o n d i n g  
c a l c u l a t e d  d e n s i t y  is 2.065 g .em.  -a, in far  b e t t e r  agree-  
m e n t  w i t h  t h e  o b s e r v e d  va lue  of 2.069 g .cm.  -a (Ba tueca s  
& Losa ,  1951), a f ac t  h i g h l y  sugges t i ve  t h a t  t h e  ear l ier  
va lues  were  s u b j e c t  to  s y s t e m a t i c  error .  

As a c h e c k  on  t h e  va lues  r e p o r t e d  b y  NBS,  a n d  to 
o b t a i n  a m e a s u r e  of t he i r  p rec i s ion ,  we  h a v e  r e e x a m i n e d  
the i r  d a t a ,  a n d  h a v e  o b t a i n e d ,  by  leas t  squares ,  t h e  
fo l lowing v a l u e s :  

a = 10.467 + 0.001, b = 12.870 ± 0 . 0 0 1 ,  
= 24"493 _+ 0"003 A 

(at  25 °C.). T h e s e  va lues  were  o b t a i n e d  in t h e  fo l lowing  
w a y :  (i) T h e  l a t t i ce  c o n s t a n t s  of N B S  were  u s e d  to  cal- 
cu l a t e  va lues  of s in 0/~ for  all  r e f lec t ions  w i t h i n  t h e  
Cu Ka s p h e r e ;  (ii) va lues  of pF2o were  c a l c u l a t e d  f r o m  t h e  
s ingle  c ry s t a l  d a t a  of A b r a h a m s ;  (iii) all of t h e  l ines 
o b s e r v e d  b y  N B S  were  a s s igned  ind ices  on t h e  basis  of 
(i) a n d  (ii); (iv) d a t a  for  l ines  w h i c h  c lear ly  were  n o t  
t m r e s o l v e d  m u l t i p l e t s  were  t h e n  t r e a t e d  b y  leas t  squa re s  
to  o b t a i n  va lues  for  t h e  l a t t i ce  c o n s t a n t s ,  a n d  the i r  
s t a n d a r d  errors .  Th i s  t r e a t m e n t  m a d e  use  of 60 r e so lved  
lines.  A d r i f t  co r r ec t i on  was  n o t  u s e d  because  no  d r i f t  

was  f o u n d  u p o n  c o m p a r i s o n  of o b s e r v e d  a n d  ca l cu l a t ed  
spac ings .  O u r  i n d e x i n g  is n o t  a lways  t h e  s a m e  as t h a t  of 
N B S  as s h o w n  in T a b l e  1, w h i c h  l is ts  all l ines w h e r e  t h e  
i n d e x i n g  differs ,  r egard less  of w h e t h e r  t h e  l ine was  
i n c l u d e d  in t h e  leas t  squares .  I t  t h u s  a p p e a r s  t h a t  t h e i r  
t r e a t m e n t  o m i t t e d  s o m e  l ines w h i c h  cou ld  h a v e  been  
inc luded ,  a n d  vice  versa .  I t  is i n t e r e s t i n g  t h a t  a l t h o u g h  
e x a c t l y  t h e  s a m e  d a t a  were  n o t  u s e d  b y  us  a n d  b y  N B S ,  
t h e  r e su l t i ng  va lues  for  t h e  l a t t i ce  c o n s t a n t s  a re  sens ib ly  
t h e  same ,  d u e  to  c o m p e n s a t i n g  errors .  T h e  v e r y  smal l  
s t a n d a r d  e r rors  of t h e  rev i sed  l a t t i c e  c o n s t a n t s  do  n o t ,  
of course ,  i nc lude  a n y  s y s t e m a t i c  e r rors  in t h e i r  ex- 
p e r i m e n t ,  b u t  t h e  h i g h  s t a n d a r d  of  a c c u r a c y  w h i c h  
cha rac t e r i ze s  t h e  w o r k  f r o m  t h a t  l a b o r a t o r y  t o g e t h e r  
w i t h  t h e  m u c h  b e t t e r  a g r e e m e n t  t h a t  t h e  rev i sed  l a t t i ce  
c o n s t a n t s  g ive  w i t h  t h e  e x p e r i m e n t a l  d e n s i t y  leaves  l i t t le  
d o u b t  t h a t  t h e y  are  in fact  m o r e  a c c u r a t e  t h a n  t h o s e  of 
A b r a h a m s ,  or,  for  t h a t  m a t t e r ,  t h a n  those  of ear l ier  
i n v e s t i g a t o r s  c i ted  by  N B S .  

A b r a h a m s  (1961) h a s  v e r y  r ecen t l y  r e p o r t e d  n e w  va lues  
for  t h e  p o s i t i o n a l  p a r a m e t e r s  as o b t a i n e d  f r o m  a least  
squa re s  t r e a t m e n t  w h i c h  a l lowed  for  t h e r m a l  a n i s o t r o p y .  
T h e s e  n e w  p a r a m e t e r s  d i f fer  b y  an  a v e r a g e  of 0.004 /~ 
f r o m  t h e  old,  a n d  t h e  a v e r a g e  S -S  b o n d  d i s t a n c e  c h a n g e s  
f r o m  2.037 /~ to  2.041 .~. T h e  p r e s e n t  rev i s ion  of t h e  
l a t t i ce  c o n s t a n t s  leads  to  t h e  fo l lowing  rev i sed  va lues  of  
t h e  m o l e c u l a r  c o n s t a n t s :  

Bond lengths Bond angles Torsion angles 

S1-S 3 2"046 A S;-~.~I-~ 3 108 ° 13" S1-$3-$2-S 4 101 ° 6" 
So-S a 2"050 Sa-S2-S4 107 ° 58' S~-S1-Sa-S 2 99 ° 7" 
$2-S 4 2"048 S1-S3-S 2 107 ° 11' Sa-S2-S4-S ~ 98 ° 3" 
~l-S; 2-044 s ~ - z 4 - s 2  108 ° ~4' ~-~l-~;-s~ 97 ° 19" 

$4-S ~ 2-052 Sa-S4-S~-S~ 95 ° l '  
Av. 2.048 + 0.0024 107 ° 54" + 36' 98 ° 37' + 2 ° 9' 

T h e  q u o t e d  l m c e r t a i n t i e s  a re  s t a n d a r d  e r ro rs  as cal- 
c u l a t e d  on  t h e  a s s u m p t i o n  t h a t  we are  l ook ing  a t  severa l  
m e a s u r e m e n t s  of t h e  s a m e  q u a n t i t y ,  w i t h  va lue s  i n v o l v i n g  
t he  p r i m e d  a t o m s  be ing  g iven  ha l f  we igh t .  T h e  a n g u l a r  
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Line no. 

44 

48 

51 

53 

56 

57 

61 

68 

69 

72 

75 

76 

77 

Tab l e  1. Indexing of selected lines 

NBS Present  work 

Observed Calculated 
sin 0/)~ I/I o hkl sin 0/2 pF~ hkl 

0.1553 146 206 
0-1553 50 ~ 206 0.1554 50 040 ( 040 0.1556 109 l l7  

0.2738 58 2,4,10 
0.2743 2 2,2,12 0.2742 116 2,2,12 

0.2901 97 0,4,12 
0.2902 7 4,2,10 0.2903 53 4,2,10 

0.3018 2 357* 0.3017 58 537 

0.3038 22 519 
0-3041 3 462 0.3041 36 3,1,13 

0.3042 2 462 

0.3108 1 080 0.3107 48 4,0,12 

0.3108 1 080 

0.3109 0 177 
177 

0"3111 2 2,2,14 0"3112 160 2,2,14 

0"3243 4 555 
555 

0"3242 < 1 2,6,10 0"3243 62 2,6,10 

0"3475 1 286 ~ 0.3474 116 4,4,12 
0"3475 20 286 

0"3482 1 646 ~ 0"3479 29 5,3,11 
( 0.3483 44 646 

0.3591 22 5,1,13 
0.3594 1 733 0-3594 36 733 

i 573 / 0.3671 I0 573 
0-3671 <1 482 0.3671 32 482 

0"3674 40 195 

0"3687 1 0,6,14 ( 0-3685 48 735 
0.3688 34 0,6,14 

0.3692 96 1,3,17 
0-3694 2 660 0.3694 101 660 

* (A typographical  error, pr ivate  communicat ion,  H. E. Swanson to co-editor.) 

q u a n t i t i e s  d o  n o t  d i f fer  a p p r e c i a b l y  f r o m  t h o s e  g i v e n  b y  
A b r a h a m s ,  b u t  t h e  a v e r a g e  b o n d  d i s t a n c e  is 0 .007 /~ ,  
or  2 .9a ,  l a rger  t h a n  his  va lue .  

Th i s  w o r k  was  s u p p o r t e d  in p a r t  by  t h e  Office of 
O r d n a n c e  R e s e a r c h ,  U.S .  A r m y .  S o m e  of t h e  ca l cu l a t i ons  
were  p e r f o r m e d  in t h e  W e s t e r n  D a t a  P r o c e s s i n g  Cen te r .  
We wish  to  t h a n k  D r  A b r a h a m s  for  s e n d i n g  us  his  
m a n u s c r i p t  in a d v a n c e  of p u b l i c a t i o n .  
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T h e  cell d i m e n s i o n s  a n d  p r o b a b l e  space  g r o u p  of bis- 
m u t h { I )  c h l o r o a l u m i n a t e  were  d e t e r m i n e d  f r o m  c rys t a l s  

* Work performed for the U.S. Atomic Energy Commission 
at  the  Oak Ridge National  Laboratory,  operated by the  Union 
Carbide Corporation, Oak Ridge, Tennessee. 

of th i s  c o m p o u n d  ( C o r b e t t  & McMul len ,  1956) g r o w n  f r o m  
t h e  m e l t  u n d e r  h e l i u m .  B e c a u s e  t h e  c o m p o u n d  is u n s t a b l e  
in t h e  p r e sence  of  m o i s t u r e ,  s ingle  c rys t a l s  we re  t r ans -  
f e r red  to  t h i n - w a l l e d  glass  cap i l l a ry  t u b e s  u n d e r  m i n e r a l  
oil;  p o w d e r  d i f f r ac t i on  s a m p l e s  were  p r e p a r e d  in a d r y  
box a n d  k e p t  in sea led  enc losures  whi le  be ing  used .  


