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X - r a y  p o w d e r  d i f f rac t ion  s tudies  of t he  N b - B e  s y s t e m  
ind i ca t ed  add i t i ona l  phases  in t he  compos i t ion  r ange  
b e t w e e n  N b  a n d  NbBeR. 

A sample  of compos i t ion  of NbBel.10 was  p r e p a r e d  
f rom the  e l emen ta l  powders  c o n t a i n e d  in a BeO crucible  
b y  h e a t i n g  to  1550 °C. w i t h  an  i n d u c t i v e l y  h e a t e d  
m o l y b d e n u m  suscep to r  u n d e r  argon.  This  m a t e r i a l  was  
r e p e a t e d l y  c rushed ,  b l ended  a n d  r e h e a t e d  in v a c u u m  a t  
1600-1750 °C. W e i g h t  losses, a t t r i b u t e d  to vapo r i za t i on  
of Be, i nd i ca t ed  a f inal  compos i t ion  of NbBe0.~; t he  
p o w d e r  p a t t e r n  showed  the  p resence  of some NbBe2 a n d  
the  n e w  phases .  F u r t h e r  hea t i ng  to  NbBe0. 4 resu l t ed  in 
t he  d i s a p p e a r a n c e  of t he  NbBe~ p a t t e r n .  

A single c rys ta l  in t he  shape  of a para l le lep iped ,  
0 . 0 3 x 0 . 0 4 × 0 . 1 5  ram.  in size, was  se lec ted  f rom the  
c rushed  p r o d u c t ,  NbBe0. ~, a n d  e x a m i n e d  b y  the  Weissen-  
berg  m e t h o d .  T h e  cell is t e t r agona l  w i th  

a = 6.49 _+ 0.01, c = 3.35 _+ 0.01/~,  c/a = 0 .517 .  

A s s u m i n g  t h e  a tomic  vo lumes  of t he  e l emen t s  to  be  
add i t ive ,  t h e  v o l u m e  of t h e  u n i t  cell is cons i s ten t  w i t h  
a s t o i c h i o m e t r y  of NbaB %. 

The  s t r u c t u r e  is i somorphous  w i t h  UsSi 2 (Zachar iasen ,  
1949). T h e  space g roup  is P4/mbm wi th  two  f o r m u l a  
un i t s  pe r  u n i t  cell. T h e  ca l cu la t ed  X - r a y  dens i t y  for  
NbaBe  2 is 6"99 g .cm.  -a. 

T h i r t y - o n e  h/c0 in tens i t ies  were  m e a s u r e d  w i t h  MoKc~ 
r ad i a t i on  ( 2 = 0 . 7 1 0 7  A) on a G e X R D - 5  d i f f r ac tome te r  
equ ipped  w i t h  a s ingle-crys ta l  or ienter .  

R e f i n e m e n t  of t he  p roposed  s t r u c t u r e  b y  the  least-  
squares  m e t h o d  y ie lded  a re l iab i l i ty  fac to r  of 2-93%. 

T h e  a tomic  posi t ions  a re :  

2 N b i  (0, 0, 0); (½, 1 0). 

4 :NbH Jr (V, U +½, ½); (½-U, U,  ½). 

U = 0.1794 _+ 0.0003. 
1 4 Be  +- (V, V + ½, 0) ; (~-V, V, 0). 

V --- 0.383 +- 0.005. 

T h e  s t a n d a r d  dev ia t ions  were  ca l cu la t ed  b y  the  m e t h o d  
of C r u i e k s h a n k  (1949). T h e  t e m p e r a t u r e  fac tors  used  for  
t he  resul ts  shown  in Tab le  1, are  0"68, 0.56 a n d  0.51 for  
Nbi ,  N b i i  a n d  Be, respec t ive ly .  J a m e s  a n d  B r i n d l e y  
sca t t e r ing  fac tors  for  N b  (Klug  & Alexander ,  1954), a n d  
t h e  Berghu i s  et al. (1955) sca t t e r ing  fac tors  for Be  
were  used .  

These  d i s tances  are  in good  a g r e e m e n t  w i th  those  found  
in t he  o the r  in te rmeta l l i c s  of this  sys tem,  n a m e l y  NbBeR, 
N b B %  (Sands,  Za lk in  & Kr iko r i an ,  1959), NbRBel~ 

* Work was performed under auspices of the U.S. Atomic 
Energy Commission. 

Tab le  1. Observed and calculated hlcO structure factors 
for NbaBe 2 

h b Fo Fc h k Fo Fc 
1 1 97 99 6 1 81 84 
2 0 45 42 6 2 14 13 
2 1 214 216 5 4 107 105 
2 2 269 267 6 3 15 10 
3 1 264 266 7 1 76 78 
3 2 68 63 5 5 37 34 
4 0 67 58 6 4 55 52 
4 1 221 220 7 2 132 133 
3 3 120 114 7 3 70 71 
4 2 147 144 6 5 44 46 
4 3 46 48 8 0 56 54 
5 1 45 41 8 1 57 53 
5 2 90 87 7 4 133 136 
4 4 124 116 8 2 146 146 
5 3 218 234 6 6 171 168 
6 0 253 251 

The interatomic distances are as follows: 

Be-1 Be 2.14_+0.08 A :Nbi - 8 N b n  2-91+_0.01 /~ 
-2  Nbi 2.60_+0.04 -4  Be 2.60+_0.04 
-4  N b n  2.58 _+ 0.04 l~rbn-4 Nbi 2.91 +_ 0.01 
-2 Nbii  2.52 _+ 0.04 -4  Be 2.58 +_ 0.04 

-2 Be 2-52 +_ 0.04 

(Zalkin,  Sands  & Kr iko r i an ,  1959), a n d  :N-bBe12 (Bat-  
che lder  & Raeuch l e ,  1957). I n  NbaB % t h e  Be  a t o m s  
occur  in pai rs  r a t h e r  t h a n  in con t inuous  3 -d imens iona l  
n e t w o r k s  as in t he  o the r  n i o b i u m  beryl l ides .  

I n  add i t i on  to  t h e  :Nb~Be2 phase ,  t he  p o w d e r  p a t t e r n s  
showed  the  p resence  of a f ace -cen te red  cubic  phase  w i th  
a = 10.94 /~. This  phase  has  n o t  been  iden t i f i ed  a n d  m a y  
be  an  i m p u r i t y  or  an  add i t i ona l  N b - B e  phase .  

W e  are  i n d e b t e d  to  Mr  V e r n o n  G. Si lveira  for  m u c h  of 
t h e  p o w d e r  p h o t o g r a p h y .  
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