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Verbindung 

InSb 

InAs 
InP 
GaSb 

GaAs 
GaP 
A1Sb 

Tabelle 2. Gitterkonstanten von A r a B  v- Verbindungen 

Eigene Ergebnisse (18 °C.) 

Ohne Brechungs- Mit Brechungs- 
korrektur korrektur 

6,47877 ± 0,00005 A 6,4789/~ 

6,0584 __0,0001 6,0585 
5,86875 ± 0,0001 5,8688 
6,0954 i 0,0001 6,0955 

5,6534 ::t:: 0,0002 5,6535 
5,4505 ::k 0,0001 5,4506 
6,1355 ::[: 0,0001 6,1356 

6,465 :t:0,004 h 
6,474 
6,4760 
6,4782 
6,04 s 
5,87 a 
6,105 -4-0,006 
6,095 
5,646 :t: 0,002 
5,447 ±0,006 
6,138 
6,103 ± 0,006 
6,1347 

Friihere Ergebnisse* 

Goldsehmidt (1926) 
Jandelli (1941) 
Lin & Peretti (1952) 
ASTM, X-ray Diffraction Data (1955} 
Jandelli ( 1941) 
/[andelli (1941) 
Goldschmidt (1926) 
ASTM, X-ray Diffraction Data (1957} 
Goldsehmidt (1926) 
Goldsehmidt (1926) 
Owen & Preston (1924) 
Goldschmidt (1924) 
ASTiVI, X-ray Diffraction Data (1955} 

* Aus kX.- in/t~-Einheiten umgerechnet. 

)~ die Wellenli~nge der St rahlung u n d c  die Licht- 
geschwindigkeit.  

Wenn  die Wellenliinge einer Absorpt ionskante  nahe- 
kommt ,  so ist, gemiiss der allgemeinen Dispersions- 
formel (James,  1950) eine Kor rek tu r  an (3) anzu- 
bringen. In  unserm Fall  liegt diese Kor rek tu r  jedoch 
innerhalb der durch die Auswer tung der Filme ge- 
gebenen Fehlergrenzen. 

Die Beziehungen (1) und (2) gelten exak t  nur  fiir 
die symmetr ische Reflexion an einem Einkristall .  
Wilson (1940) konnte  aber  zeigen, dass sie ftir Pulver-  
proben von s ta rk  absorbierenden Substanzen noeh 
eine gute N~herung darstellen. 

Die nach (2) unter  Beriicksiehtigung von (3) be- 
rechneten Brechungskorrekturen  sind in Tabelle 1 
wiedergegeben. In  Tabelle 2 sind neben den ermit te l ten 
Gi t te rkons tan tenwer ten  noch die Ergebnisse friiherer 
Messungen zusammengestel l t .  

Wir  danken  Her rn  Dr  O. G. Folber th  fiir die -0ber- 
lassung der Proben.  
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Die aus der L6sung geziichteten Kristalle wurden uns vom 
Inst i tut  fiir anorganische Chemie der DAdW zur Unter- 
suchung fibergeben. Es handelt sich um durchsichtige, 

weisse Niidelchen geringer Hi~rte, die sieh in GegenwarV 
yon CO2-haltiger Luft  zu BaCOs zersetzen. 

Die Gitterkonstanten ergaben sich zu 
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a = 8,4 (Nadelachse) ,  b = 12,8, c = 15,0 /k .  

B e d i n g u n g e n  ffir m6gl iche  Ref lexe :  

(hO1) n u r  m i t  1 = 2n, (hkO) n u r  m i t  h + k = 2n. 

R a u m g r u p p e :  DlSa-Pmcn oder  C~v-P2icn. 

B e o b a c h t e t e  D i c h t e :  2,62 g .cm. -K 

Be rechne t e  I ) i ch t e :  2,53 g .cm. -K 

Z = 8 .  

Die  (hkl) mit h+k = 2 n ÷  1 s ind sy s t ema t i s eh  s chwach  
i m  Verg le ich  zu d e n e n  m i t  h+k = 2n. Die  Pa t t e r son -  
P r o j e k t i o n e n  P(u, v), P(u, w), P(v, w) Pi(v, w) best t t t igen 
d ie  A n n a h m e ,  dass  die B a - L a g e n  e iner  C-zen t r i e r t en  

Zelle en t sp reehen .  Aus  den  P a t t e r s o n - P r o j e k t i o n e n  er- 
geben  sich die  K o o r d i n a t e n  der  B a - A t o m e  

BaI BaII 

x 1/4 3/4 
y 7/60 14/60 
z 1/4 1/4 

wobei  ffir die  R a u m g r u p p e  P21cm eine x - K o o r d i n a t e  
wil lkfir l ich gleich 1/4 gese tz t  wurde .  

Ffir  die we i t e re  S t r u k t u r a n a l y s e  w a r d e n  Intensi t /~ten 
auf  fo lgende Weise  e r h a l t e n :  zur  V e r m e i d u n g  y o n  Ab-  
sorp t ions feh le rn  w u r d e n  die  Kr i s t a l l e  zu  K u g e l n  m i t  
0,012-0,013 cm. Dt t rehmesse r  geschl i ffen u n d  diese d u r c h  
e inen  F e t t f i l m  gegen  L u f t e i n w i r k u n g  geschfi tz t .  Die  
S t r u k t u r a n a l y s e  wi rd  for tgese tz t .  

Acta Cryst. (1958). 11, 372 
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I n t r o d u c t i o n  

A p r e l i m i n a r y  r epo r t  on the  resul ts  of a s t u d y  of the  crys- 
t a l  structure of thianthrene 

S 

S 

was published by the present authors (Rowe & Post, 
1956). While the final results were being prepared for 
publication, Lynton & Cox (1956) published the results 
of an independent structure determination, refined by the 
method of successive differential syntheses. The refine- 
ment described in the present paper was based primarily 
on the method of least squares. In view of the importance 
of the structure and the differences in refinement proce- 
dures, a description of our work and results and a com- 
parison with those of Lynton & Cox are given here. 

E x p e r i m e n t a l  

Needle-like crystals of thianthrene were grown from 
trichlorethylene solution. The crystals used for X-ray 
study were cleaved to dimensions of about 0.2 × 0.4 × 0.04 
ram.  N o  abso rp t i on  cor rec t ions  were  cons idered  neces- 
sa ry .  

X - r a y  d i f f rac t ion  d a t a  were  ob ta ined ,  us ing  the  equi-  
i nc l ina t ion  Weis senbe rg  c a m e r a  (mul t ip le- f i lm t e c h n i q u e  
w i t h  Cu rad ia t ion)  a n d  the  precess ion  c a m e r a  (with 
Mo rad ia t ion) .  The  u n i t  cell is monoc l in ic  a n d  con ta ins  
four  molecu les ;  t he  space g roup  is P21/a a n d  the  d imen-  
s ions of t h e  u n i t  cell a re :  

Present work Lynton & Cox 

a 14.46 ~ 0.015 A, 14"484 t 0.002 /k 
b 6.095-{- 0-01 6-147 -4- 0-002 
c 11.90 ! 0.02 11.932 ± 0.002 
fl 110.15 A- 0"02 ° 109 ° 51.6" i 1.5' 

The  differences ,  t h o u g h  small ,  a re  well  b e y o n d  t h e  
l imi ts  of e r ror  in b o t h  cases. Our  resu l t s  are  based  on  
m e a s u r e m e n t s  of precess ion a n d  Wei s senbe rg  f i lms,  
s u p p l e m e n t e d  b y  careful  m e a s u r e m e n t s  of p o w d e r  pa t -  
t e rns  o b t a i n e d  w i t h  a Ge ige r -coun te r  d i f f r ac tomete r .  

A to t a l  of a p p r o x i m a t e l y  2100 ref lec t ions  are  accessible  
w h e n  Cu r a d i a t i o n  is used.  A lmos t  90% of these  (i.e. 
a b o u t  1820) are  c o n t a i n e d  w i t h i n  t h e  region  of rec iproca l  
space exp lo red  du r ing  the  p resen t  i nves t iga t ion ;  of these ,  
1384 were  suf f ic ient ly  in tense  to  be  m e a s u r e d  a n d  u sed  
in t he  s t r u c t u r e  d e t e r m i n a t i o n .  

S t r u c t u r e  d e t e r m i n a t i o n  

Approximate x and z parameters of each of the two sulfur 
atoms in the asymmetrie unit of structure wore doter- 
mined from a Patterson-Harker section at (U, ½-, W). 
An (hOl) electron-density map was plotted, using the 
signs of Fourier coefficients computed from these para- 
meters. Extensive use was made of X-I~AC for computa- 
tion of Patterson sections and electron-density projec- 
tions. After the usual iterative refinement process, the 
discrepancy factor for this projection was reduced to 
18%. 

Approximate y parameters of the sulfur atoms were 
deduced from a series of Patterson sections computed 

at intervals of b/8. These were used to compute signs of 
Fourier coefficients for an (hk0) electron-density map. 
Because of overlap in this projection, refinement was not 
satisfactory and R(hkO) did not drop below 40%, even 
after a large number of trials. 

Use was then made of a least-squares refinement pro- 
gram written for the IBM 704 computer by Dr David 
Sayre. At this stage of the refinement process, R(hkl) was 
slightly greater than 40%. In the initial stages of the 
least-squares refinement process, only 500 reflections, 
at relatively low Bragg angles, were used. Additional 
reflections were included in the calculations as the 
refinement progressed. The refinement of atomic posi- 


