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R e c e n t l y  Geller,  M a t t h i a s  & Golds te in  (1955) descr ibed  
severa l  n e w  in te rme ta l l i c  c o m p o u n d s  w i t h  t h e  ' f l -wolfram'  
s t r u c t u r e  (A15) (Strukturbericht, 1937) d i scovered  in t h e  
search  for  s u p e r c o n d u c t o r s  w i t h  h igh  t r an s i t i on  t e m p e r a -  
tures .  Two n e w  c o m p o u n d s  h a v e  n o w  been  a d d e d  to  t he  
l is t :  Nb3Au a n d  V3Au. NbaAu  becomes  s u p e r c o n d u c t i n g  
a t  11.5 ° K .  a n d  V3Au is no t  s u p e r c o n d u c t i n g  a b o v e  1.1 ° K .  
One o the r  gold  c o m p o u n d  has  been  r e p o r t e d  to  have  the  
f l -wolfram s t ruc tu re .  This  is Ti3Au, r e p o r t e d  b y  D u w e z  
& J o r d a n  (1952). 

T h e  c o m p o u n d s  NbaAu a n d  V3Au re su l t ed  f rom the  
r eac t i on  of s to ich iomet r i c  quan t i t i e s  of n i o b i u m  p o w d e r  
a n d  gold  wire  a n d  of mass ive  v a n a d i u m  a n d  gold wire  
in  a h e l i m n  arc  furnace .  T h e  t e m p e r a t u r e  of t he  r eac t ion  
is no t  k n o w n ,  b u t  t h e  s ample  was  ce r t a in ly  h e a t e d  to  
above  2000 ° C. E a c h  cha rge  was  fused t h r e e  t imes  to 
p r o m o t e  h o m o g e n e i t y .  

X - r a y  d i f f rac t ion  p o w d e r  p h o t o g r a p h s  were  t a k e n  of 

Tab le  1. Comparison of calculated with observed 
intensities, visually estimated 

(vs --- very strong; s = strong; m --- medium;  w = weak) 

NbaAu VaAu 

hkl Obs.  Cale.(ord ) Obs. Calc.(ord.) 
110 m 25 m-s 47 
200 s 46 m 27 
210 s-vs 56 w 12 
211 w 100 s 60 
220 vw 4 vw 7 
310 w 6 vw 10 
222 vvw 0.8 Abs. 0.4 
320 m 11 Abs. 2 
321 s 49 m 29 
400 m 13 vw 6 

411,330 vw-w 4 vw 6 
420 m 14 vw 9 
421 m 10 Abs. 2 
332 m 12 vw 8 
422 vvw 2 w w  3 

510, 431 w 8 vw 11 
520, 432 m 11 vvw 3 

521 / m-s  21 w 17 
440 m 14 vw 8 

530, 433 vvw 3 vw 8 
600, 442 m 16 w 16 

610 w 5 Abs. 2 
611,532 m-s 40 s 52 

Note . - -The  two films were not  comparable with each other 
in intensity;  the 'observed' intensities are therefore on dif- 
ferent scales. 

Tab le  2 
In tera tomic  distances (A) 

Compound a 0 (A) " B-A  (A-A)l  (A-A)2- 
• NbaAu 5"21±0.01 2-91 2.61 3-19 
VaAu 4.88 ± 0.01 2.73 2.44 2-99 

Each B atom is surrounded by 12 A atoms at a distance 
B-A;  each A atom is at  distance (A-A)x from an A a tom on 
either side of it, (A-A)~ from eight other A atoms, and B-A  
from four B atoms which surround it in a distorted tetrahedron. 

t h e  resu l t ing  p roduc t ,  us ing  a Nore leo  c a m e r a  of 114-6 
m m .  d i a m e t e r  a n d  Cu K rad ia t ion .  The  p a t t e r n s  w e r e  
i ndexed  on a p r imi t i ve  cubic  cell w i t h  t he  la t t i ce  con- 
s t an t s  g iven  in Tab le  2. Ref lec t ions  of t he  t y p e  (hhl) w i t h  
1 odd  are  absen t .  I n  add i t ion ,  ref lec t ions  (410), (430), 
(531), (621) a n d  (540) are  absen t .  The  poss ib i l i ty  t h a t  
c o m p o u n d s  w i th  t he  f l -wolfram s t r u c t u r e  w o u l d  re su l t  
f r o m  the  fusion of these  e l emen t s  in t he  a p p r o p r i a t e  pro-  
po r t ions  h a d  been  an t i c ipa t ed ,  a n d  t h e  close s imi l a r i ty  
b e t w e e n  these  p o w d e r  p a t t e r n s  a n d  those  of t h e  com- 
p o u n d s  r e p o r t e d  b y  Geller et al., i n d i c a t e d  t h a t  t h e y  a re  
i sos t ruc tura l .  The  absences  are  those  a p p r o p r i a t e  to  t he  
f l-wolfram s t ruc tu re .  This  s t r u c t u r e  belongs  to  space 
g roup  Oah-Pm3n w i t h  two  a t o m s  of one  t y p e  in pos i t ion  
2(a):  (0, 0, 0), (½, ½, ½) a n d  six a t o m s  of t he  o the r  t y p e  in 
posi t ions  6(c) : ~: (¼, 0, ½ ; ~ ) .  A l t e rna t i ve ly ,  these  six 
a t o m s  m a y  be p laced  in 6(d): +(¼, ½, 0; ~ )  a n d  the  re- 
s t i l t ing s t r u c t u r e  w o u l d  be the  same.  The  twofo ld  a n d  six- 
fold pos i t ions  of space g roup  T~-P43n are  t h e  same  as 
those  of space g r o u p  O~-Pm3n. The  h i g h e r - s y m m e t r y  
space g r o u p  is chosen.  

R e l a t i v e  in tens i t i es  for  each  of these  c o m p o u n d s  were  
c o m p u t e d  on t h e  basis  of t he  a b o v e  s t ruc tu re ,  us ing  the  
fo rmu la  

1 + cos ~ 20 
1 oc plFhkzl 2 sin20 cos0 × 10-5 ' 

w h e r e  p is t h e  m u l t i p l i c i t y  fac tor ,  Fhkl t h e  s t r u c t u r e  
a m p l i t u d e ,  a n d  t h e  r e m a i n i n g  t e r m  is twice  t h e  c o m b i n e d  
L o r e n t z  a n d  po la r i za t ion  fac tors .  J a m e s  & B r i n d l e y ' s  
(1931) s ca t t e r ing  fac tors  were  used  for  gold  a n d  v a n a d i u m ,  
a n d  t h e  T h o m a s - F e r m i  fac to rs  f rom t h e  International 
Tables (1935) for n iob ium.  

The  resu l t s  are  shown  in  TabIe  I ,  c o m p a r e d  w i t h  t h e  
obse rved  in tens i t ies ,  v i sua l ly  e s t ima ted .  T h e  a g r e e m e n t  
is so close t h a t  t he  f l -wolfram s t r u c t u r e  is i n d i c a t e d  b o t h  
for VaAu a n d  for  Nb3Au.  T h e  fac t  t h a t  t h e  (110) reflec- 
t ion  in b o t h  cases is s o m e w h a t  w e a k e r  t h a n  i n d i c a t e d  
b y  ca lcu la t ion  is i n t e r p r e t e d  as due  to  abso rp t ion .  

I n  each  p a t t e r n  two  ' ve ry  v e r y  w e a k '  e x t r a  l ines  we re  
observed .  T h e  :] va lues  for  those  in t h e  l ~ 3 A u  p a t t e r n  
were  2.42 a n d  2.24 A;  for those  in  t h e  V3Au p a t t e r n ,  
2.28 a n d  1.44 /~. These  l ines are  n o t  t h e  s t ronges t  l ines 
for  a n y  of t h e  fol lowing subs t ances :  Nb ,  Au,  V, Nb205, 
V2Oa, V205. The i r  or ig in  is u n e x p l a i n e d .  

The  wr i te r s  wish to  t h a n k  S. Geller  for  cr i t ica l  discus-  
sion of t h e  m a n u s c r i p t ,  E .  Corenzwi t  for  m a k i n g  t h e  
compounds, and Y, Bala for taking and measuring the 
p h o t o g r a p h s  a n d  he lp ing  w i t h  t h e  ca lcula t ions .  
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