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The molecules in the  uni t  cell were then  located by 
calculating a Pat terson function modif ied according to 
Giglio, Liquori  & Ripamont i  (1958). The signs of a high 
percentage of the  structure ampli tudes were thus  estab- 
lished. 

A first Fourier  synthesis allowed us to determine the 
coordinates of all the atoms wi th  a sufficient accuracy. 
After  some ref inement  according to the usual methods,  
the  projection of the electron densi ty  along the 010 
shown in Fig. 1 was obtained. From the Fourier  projec- 
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Fig. 1. Fourier projection on 010. 

t ion of Fig. 1 it appears - -as  fo reseen- - tha t  the  molecule 
is planar or nearly planar. However,  only a detai led 
structure de terminat ion  now in progress may  permit  the  
de terminat ion  of accurate bond lengths and bond angles 
and the detect ion of any small rotat ions of the benzene 
rings around the  bonds connecting t h e m  to the  triazine 
ring. This effect, in the  case of 1,2,5-triphenylbenzene 
(Farag, 1954), proved to be very strong. 

The authors wish to express their  sincere thanks  to Prof. 
A. M. Liquori for his k ind  encouragement  and  valuable 
advice during the  course of the present  work. They also 
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Monoclinic glycine sulfate: Optical parameters. By I. M. Dzo~, Bell Telephone Laboratories, Inc.,  Murray  
Hill,  New Jersey, U . S . A .  

(Received 29 

The morphology of monoclinic triglycine sulfate (Wood 
& i o l d e n ,  1957) clearly reveals the orientat ion of the  
unique b-axis. The b-axis coincides wi th  the  acute bi- 
sectrix X (vibration direction of the  fast ray, lowest 
index refraction) and  is normal  to the  planes of easy 
cleavage. The obtuse bisectrix Z (vibration direction of 
the  slow ray, highest  index of refraction) is 3 ° from the 
perpendicular  to (100) in a plane normal  to the  b-axis, 
while the  optic normal  Y (vibration direction of inter- 
mediate  ray, in termedia te  index of refraction) is ap- 
proximate ly  perpendicular  to (i02) and  forms an angle 
of 3 ° wi th  c. 

The refractive indices and the optic angle have been 
de te rmined  from microscopical examinat ion  using cali- 
bra ted  .immersion liquids and the  Becke line method,  
and  also using larger polished sections and a Bausch and 
Lomb Abb6-type refractometer.  The averaged values of 
the  three indices are: 

np ~ 1.484 9-0.000 
nm ~-- 1"5565±0"0005 
ng ~-- 1"5845±0"0005 

October 1958) 

c Y  

~6= 105°40 , 

Z ~  ~ ' ~  b X 

Fig. 1. Crystal axes (a, b, c), obtuse bisectrix Z and opt ic  
normal Y of monoelinic glyeine sulfate. 
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g iv ing  a n  a v e r a g e d  va lue  of t h e  op t i c  ang le  of 

2V ---- 61 ° 18':t:1 ° 5 ' ,  

w h e r e  t h e  d e v i a t i o n s  are  a v e r a g e  d e v i a t i o n s  of t h e  t w o  
i n d e p e n d e n t  m e t h o d s .  

T h e  op t i c  ang le  was  also d e t e r m i n e d  d i r e c t l y  w i t h  a 
conoscope  a n d  was  f o u n d  to  be  in  a g r e e m e n t .  T h e  op t i c  
ang le  q u o t e d  a b o v e  s h o u l d  be  u s e d  in p r e f e r ence  to  t h e  
p r e v i o u s l y  r e p o r t e d  40:t:5 ° ( W o o d  & H o l d e n ,  1957). 

T h e  a u t h o r  wishes  to  t h a n k  Mrs E.  A.  W o o d ,  D . L .  
W o o d ,  R .  D.  B u r b a n k ,  W.  L.  B o n d  a n d  Miss D.  M. D o d d  
for  a s s i s t ance  in o b t a i n i n g  t h e  d a t a  r e p o r t e d .  
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A n e w  m o d i f i c a t i o n  of R h S i  was  p r e p a r e d  b y  h e a t i n g  
r h o d i u m  a n d  a n  excess  of s i l icon ( a tomic  r a t i o  1:3) ,  in 
f ine ly  d i v i d e d  fo rm ,  for  one  h o u r  a t  1200 °C. a n d  t h e n  
for  one -ha l f  h o u r  a t  1550 °C. 

T h e  p r e p a r a t i o n  was  ca r r i ed  o u t  b y  i n d u c t i o n  h e a t i n g  
of smal l  s a m p l e s  (0 .5-1 .0  g.) u n d e r  v a c u u m  in a l u m i n a  

Tab le  1. Diffraction data 

hkl sin ~ Oc sin 20o Io Ic 

100 0.0677 0.0685 5 4.5 
110 0.1354 0"1359 10 10.0 
111 0.2031 0.2034 1 1.1 
200 0.2708 0.2713 2 1.6 
210 0.3385 0.3384 2 1.3 
211 0.4061 0.4056 5 3.2 
220 0.5415 0.5406 1 1.1 
221, 300 0.6092 0-6072 1 0.8 
310 0-6769 0.6757 3 2.0 
311 a 1 0.7433 0.7431 

a2 0-7471 0.7477 ) 1- 0.7 
222 al  0.8109 0.8098 

c~ 0-8150 0.8148 ~ 1 0.8 
320 al  0.8785 0.8792 

a 2 0-8830 0.8830 j 1 1-1 
321 a 1 0.9461 0.9456 ~ 8 8.8 

a 2 0-9509 0.9511 J 

crucib les .  Si l icon escaped ,  p r e s u m a b l y  as  SiO, t h r o u g h  
t h e  1 r am.  d i a m e t e r  hole  in t h e  l id  of t h e  crucible .  T h e  
p r o d u c t  in t h e  c ruc ib le  s h o w e d  t h e  CsC1 (B2) s t r u c t u r e .  
T h e  un i t - ce l l  d i m e n s i o n  (Cu r a d i a t i o n ,  r e so lved  d o u b l e t s  
a 1 -- 1.54050, a 2 ~ 1-54434 /~) is a 0 = 2"963:t:0.0005 /~. 
T h e  c a l c u l a t e d  d e n s i t y  is 8.4 g .cm.  -a. T h e  d e n s i t y  of t h e  
FeSi  (B20) m o d i f i c a t i o n  of t h i s  c o m p o u n d  as  d e t e r m i n e d  
by  Geller  (1954) is 8.3 g . cm.  -a ( ca l cu la t ed  8-5 g .cm.-8) .  

T h e  d i f f r ac t i on  d a t a  a p p e a r  in  Tab le  1. I t  was  d i f f i cu l t  
to  assess  t h e  va lue s  of t h e  o b s e r v e d  in tens i t i e s ,  as  t h e  
d i f f r ac t i on  l ines  on  t h e  f i lm were  g r a iny .  T h i s  f ac t  a lso 
i n t r o d u c e d  s o m e  u n c e r t a i n t y  in t h e  o b s e r v e d  sin 2 0 
va lues .  

T h e  o n l y  o t h e r  si l icide so far  r e p o r t e d  to  h a v e  t h e  CsC1 
s t r u c t u r e  is R u S i  w h i c h  is also f o u n d  in t h e  F e S i  m o d i f i c a -  
t i on  (Kors t ,  F i n n i e  & Searcy ,  1957). 

T h i s  w o r k  was  s u p p o r t e d  b y  t h e  Office of N a v a l  Re -  
search .  
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