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I n  t he  course  of a s t u d y  of t he  go ld -manganese  equilib- 
r i um d i a g r a m  a new h e x a g o n a l  ~/phase has  been  observed  
in t he  region b e t w e e n  Au4Mn a n d  Au3Mn. I t  has  a v e r y  
n a r r o w  range  of h o m o g e n e i t y  a n d  has  n o t  been  observed  
en t i r e ly  as a pu re  phase .  We h a v e  es tab l i shed  t h a t  i t  is 
c e n t r e d  v e r y  n e a r  to 23.8 a t . %  Mn a n d  exists  up  to a b o u t  
620 °C. above  which  t e m p e r a t u r e  it r eve r t s  to the  a f.c.c. 
solid solu t ion  of m a n g a n e s e  in gold. 

Al loy  samples  h a v e  been  e x a m i n e d  b o t h  in a high- 

Tab le  1. Data for the ~ phase in alloy 23.6 

hk.l do dc Io Ic 
10.0 2.465 A 2.477 A mw 8 
00-2 2.357 2.367 m* 37 
10.1 2.186 2.195 vs 100 
10.2 1.706 1.711 w 5 
11-0 1.426 1-413 ms 22 
10.3 1-3273 1-3312 m 20 
20-0 1.2388 1-2375 vw 0-9 
11.2 1.2212 1-2230 ms 27 
20-1 1-1952 1.1972 mw 14 
00.4 1.1807 ].1824 w 3.7 
20.2 1.0963 1.0964 vw 1.2 
10.4 1.0666 1.0669 vw 1.2 
20-3 0.97306 0.97343 mw 9.6 
21.1 0.91762 0.91807 m 19.5 
11-4 0.91091 0.90992 m 17-4 
10.5 0-88350 0.88360 mw 9.6 
21.2 0-87048 0.86987 w 2.4 
20.4 0.85471 0.85490 vw 1.3 
30.0 0-82461 0.82499 vw 0.8 
21-3 0-80448 0.80449 s 36 
00.6 0.78818 0.78829 mw 7 
30-2 0.77900 0.77895 s 61 

).a 1 = 1.54051 /~ for reflections above 11.0; ~wm = 1.54178 /~ 
below 11.0. 

I o  = visually estimated intensity (vs = very strong; s --- 
strong; m = medium; w = weak). 

* The 00.2 line was near to the 111 line of the ortho- 
rhombic a'" structure mentioned in the text. 

Ic = calculated intensity for a 'mean atom' of atomic 
number  66. No correction for absorption and tem- 
perature was applied. 

Density of alloy - -  M 16 g.em. -a. Theoretical density for A3 
structure = 16.I6 g.em. -a. 

t e m p e r a t u r e  X - r a y  c a m e r a  and  in a quenched  condi t ion .  
The  d a t a  g iven  in Tab le  1 was  ob ta ined  f r o m  a p o w d e r  
sample  of a l loy 23.6,* which  was  q u e n c h e d  a f t e r  t h r e e  
d a y s  a t  490 °C. a n d  p h o t o g r a p h e d  a t  r o o m  t e m p e r a t u r e  
using Cu K ~  rad ia t ion .  This  enab led  the  s t r u c t u r e  to  be 
ident i f ied  as hexagona l ,  the  cell d imens ions  d e t e r m i n e d  
by  Cohen 's  m e t h o d  being:  

a - -2-8578 _+0.0003, c =4.7297 _+0.0003 A ,  
c/a= 1.6550, a t  22 °C. 

The  ca lcu la ted  in tens i t ies  Ic shown in t he  tab le  are  in 
a g r e e m e n t  w i th  t he  A3 t y p e  of s t r u c t u r e  wi th  t he  gold 
and  m a n g a n e s e  a t  r a n d o m  in the  h e x a g o n a l  la t t ice .  

B e t w e e n  the  ~] phase  and  the  t e t r a g o n a l  a '  s t r u c t u r e  
of Au4Mn ( K u s s m a n n  & R a u b ,  1956; V~:atanabe, 1960a) 
t he r e  exists  an  o r t h o r h o m b i c  s t r u c t u r e  a " .  A small  
a m o u n t  of this  phase  occur red  in t he  sample  of Tab le  1. 
a'" was found  as a pu re  phase  b e t w e e n  a b o u t  21.0 a n d  
22.2 a t . %  Mn a f t e r  a p p r o p r i a t e  h e a t  t r e a t m e n t .  I n  al loy 
21-0 q u e n c h e d  f r o m  445 °C. t he  la t t ice  p a r a m e t e r s  of its 
f t m d a m e n t a l  cell a re  

a -- 4.0814 _+ 0.0003, b -- 4.0599 _+ 0.0003,  
c = 4-0377 -+ 0.0003 A . 

a "  changes  to t e t r a g o n a l  a" in this  al loy below a b o u t  
400 °C., in which  s t a t e  it is f e r r o m a g n e t i c  a t  r o o m  
t e m p e r a t u r e .  I n  al loy 24.0 ~ coexis ted  wi th  a complex  
s t ruc tu re ,  p r e s u m a b l y  AuaMn ( W a t a n a b e ,  1960b). 

A de ta i l ed  a c c o u n t  of t he  equi l ib r ium d i a g r a m  in this  
region will be publ i shed  e lsewhere .  

W e  wish to  t h a n k  the  Council  of t he  R o y a l  Socie ty  
for  a g ran t - in -a id ,  a n d  the  D.S . I .R .  for  a m a i n t e n a n c e  
g r a n t  to one of us (J. L. H.) .  
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* Alloy 23.6 means an alloy of composition 23.6 at.% Mn. 
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(Eingegangen am 13. Jun i  1962) 

Aus Drehkr is ta l l - ,  Goniomete r -  u n d  R e t i g r a p h e n a u f n a h -  
m e n  urn die ve r sch iedenen  Achsen  eines aus w~ssriger  
LOsung g e w o n n e n e n  I~ristalls e rgaben  sich ftir die Gi t ter -  
k o n s t a n t e n  des monok l in  kr is ta l l i s ierenden Selenocarbo-  
hyd raz id s  (Feh@r et al.) fo lgende  Wer te :  

a = 6 , 1 6 ,  b=15 ,50 ,  c = 4 , 8 1  A; f l = 9 6 ° 5 9  '. 

Die E l emen ta r ze l l e  ist m i t  4 Molekeln Se lenocarbohy-  
d raz id  besetz t ,  die D ich te  l~tsst sich d a n a c h  zu 2,216 
g .cm.  -a be rechnen .  

Aus den  Aus l6sehungen  folgen fiir diese V e r b i n d u n g  
die R a u m g r u p p e n  C~-P2~ u n d  C~h-P21/m. 

A u f g r u n d  von M o d e l l b e t r a c h t u n g e n  ergib t  sich u n t e r  
Ber i icks ich t igung  e iner  m6gl ichs t  g u t e n  R a u m e r f i i l l u n g  
ein r ech t  p lausibler  S t r u k t u r v o r s c h l a g ,  der  z. Zt .  noch  
du rch  I n t e n s i t ~ t s m e s s u n g e n  gepr i i f t  wird.  
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