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Berichtip,  unp, zu  den  K r i s t a l l d a t e n  v o n  S t i c k s t o f f s e l e n i d  (NSe)~ .  V o n  I-L~TmYr B£RNIGHAUSEN, 
TASSl~O yON VOLK~ANN u n d  JOCtIElq JA_~DER, Anorganische Abteilung des Chemischen Laboratoriums der Uni- 
versitdt Freiburg i. Br., Deutschland 

(Eingegangen am 5. Januar 1962) 

I n  e iner  vor l / iuf igen Mi t t e i l ung  (1961) h a b e n  wi r  die  
E l e m e n t a r z e l l e  v o n  St icks tof fse lenid  (NSe)x t r ik l in  be- 
schr i eben  m i t  den  G i t t e r k o n s t a n t e n  

a0=6 ,47 ,  b0=6,85 ,  c0=6 ,85  A;  
a0 = 90, 5°, fl0 = 100, 4°, ~0 = 100, 40. 

Bei  de r  A u s w e r t u n g  de r  Ref lexin tens i t~ t ten  zeigte  sich 
aber ,  dass  St icks tof fse lenid  m o n o k l i n e  S y m m e t r i c  be- 
s i tzt .  D e m e n t s p r e c h e n d  ist die  n u m e r i s c h e  U b e r e i n s t i m -  
m u n g  y o n  b 0 u n d  c o sowie y o n  fl0 u n d  7o ke in  Zufal l ,  
s o n d e r n  folgt  zwangsl/~ufig aus  de r  h 6 h e r e n  S y m m e t r i c  
des  Gi t ters .  

Die  T r a n s f o r m a t i o n  y o n  de r  u r sp r i ing l i chen  Aufs t e l lung  
in  die m o n o k l i n e  E l e m e n t a r z e l l e ,  d e r e n  F l~che  (001) 
zen t r i e r t  ist, w i rd  d u r c h  die  V e k t o r g l e i c h u n g e n  

a = b o + C  o, b = - b o + c o ,  c = a  o 

besehr ieben .  F i i r  die m o n o k l i n e n  G i t t e r k o n s t a n t e n  le i ten  
s i c h  d a r a u s  fo lgende  W e r t e  ab :  

a = 2b 0 cos ½a 0 = 9,65 + 0,02, b = 2b 0 sin ½a 0 = 9,73 + 0,02, 
C=Jo=6,47_+o,ol A; 

COS fl----COS ~0/COS 1 . ~ao, fl = 104,9 _+ 0,1 °. 

Gegeni iber  de r  p r i m i t i v e n  t r i k l i nen  Zelle  ist das  V o l u m e n  
der  m o n o k l i n  f l a c h e n z e n t r i e r t e n  E l e m e n t a r z e l l e  ver-  
doppe l t  ( V = 5 8 6  .£3) u n d  enth/~lt 16 F o r m e l e i n h e i t e n  
(NSe), wah r sche in l i ch  in  F o r m  von  4 Molekt i len 'N4Se4'. 
Als R a u m g r u p p e n  k o m m e n  Cc und C2/c in  F rage ,  d a  
die  Ind i ze s s t a t i s t i k  n e b e n  de r  d u r c h  die  F1/ ichenzentr ie-  
r u n g  b e d i n g t e n  in t eg ra l en  Aus lSschung  al ler  I n t e r f e r e n z e n  
(hkl) m i t  h + k = 2n + 1 n o c h  die  zonale  Aus l6schung  de r  
Ref l exe  (hO1) m i t  l = 2n+ 1 aufweis t .  
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I n  t h e  course  of a s u r v e y  of phase  f o r m a t i o n  in m i x e d  oxide  s t u d i e d  b y  opt ica l  a n d  s ingle-crys ta l  X - r a y  d i f f rac t ion  
sy s t ems  con t a in ing  B e e ,  t h e  c o m p o u n d s  2CaO. 3 B e e ,  m e t h o d s .  Opt ica l  a n d  p o w d e r  d i f f rac t ion  d a t a ,  in  agree-  
2SrO.  3 B e e ,  a n d  Y~O a . 2 B e e  h a v e  been  syn thes i zed  a n d  m e n t  w i t h  t he  resul ts  p r e s e n t e d  here ,  h a v e  been  r e p o r t e d  

p r ev ious ly  for  t h e  ca l c ium c o m p o u n d  (Ader  & Bingle ,  
* Operated for the U.S. Atomic Energy Commission by the 1956) a n d  for  t h e  y t t r i u m  c o m p o u n d  (Weir  & V a n  

Union Carbide Corporation. V a l k e n b u r g ,  1960). 

Tab le  1. Optical and X-ray diffraction data for compounds 

2 CaO. 3 B e e  2 SrO. 3 B e e  Y~O 3. 2 B e e  

Optical data  
Morphology Equiaxial  blocks 

Appearance in polarized light Isotropic 
Indices of refraction n = 1.638 _+ 0.003 

2V(est.) 

X-ray  diffraction data  
Crystal system Cubic 
Latt ice parameters a o = 14"00 _+ 0-01 /~ 

Test for pyroelectrieity Negative 
Probable space group _~m3m, 05h 
Z (form. wt./cell) 24 
@o (g.cm. -3) 2-70 _+ 0.10 
@X-ray (g.cm. -3) 2-71 +_ 0.01 

A C 15 - -  40  

Needle-like laths or fibers; laths 
Needle axis II [001] 

Birefringent 
n II [001]=1.724_+0.003 (probably nv) 
n _l_ [001] (average) ---- 1.709 _+ 0.003 
> 0 ° (biaxial) 

Orthorhombic 
% =  7.13_+0.01 A 
b0= 9.01_+0-01 A 
co=18.5 __+0.1 A 

(See text) 

Negative 
? 
10 
3-84 -+ 0.05 
3.94 _+ 0.04 

La II [100] 
L2 11 [011] >~ 
L3 II [?] 

Birefringent 
n [1 [100]=1.855_+0.005 
n II [011]=1.840_+0.005 
N 90 ° (biaxial) 

Orthorhombic 
%---- 3.51_+0.01 A 
be-- 9.88_+0-01 A 
Co= 10.36 _+ 0.02 A 

Negative 
Pmcn, DI~ 6. z l l  

4 
5-1 _+0.02 
5.10_+0.03 


