
394 S H O R T  C O M M U N I C A T I O N S  

Acta Cryst. (1952). 5, 394 

X - r a y  and n e u t r o n  d i f fract ion  s t u d i e s  of the  MBel3  i n t e r m e t a l l i c  c o m p o u n d s . *  By W. C. KO~HLER, 
OaIc Ridge National Laboratory, OaTc Ridge. Tennessee, U.S.A. ,  and  JOSEPE SINGER and  A. S. COFFINBERRY, Lo8 
Alamos Scientific Laboratory, Los Alamos, New Mexico, U.S.A.  

(Received 20 

Recen t  interest  in intermetal l ie  compounds  of beryl l ium 
has resul ted in conflicting reports  regarding phases near  
the  high beryl l ium end of the  phase diagrams.  While 
compounds  of clearly different s t ruc ture  have  been 
observed, most  reports  men t ion  a cubic phase var iously 
designated MBe9 (Battelle Memorial  Ins t i tu te ,  1943; 
Hausne r  & Kalish,  1950), MB%3 (Baenziger & Rundle ,  
1949) or MBez4 (Vacher, pr ivate  communicat ion) ,  bu t  
all apparen t ly  having a lat t ice constant  of about  5.1 kX.  
Among the heavy  metals  represented were U, Th, Ce 
and  Zr. At  about  the  t ime a Los Alamos group was in- 
vest igat ing a cubic phase in the vic ini ty  of UB%4, a 
repor t  by  Baenziger & Rundle  (AECD-2506) was de- 
classified. Their  work  showed t ha t  a cubic phase near  the 
high beryl l ium end of the diagrams wi th  U, Th, Ce, Zr 
should be indexed as face-centered cubic wi th  lat t ice 
constants  in the vic ini ty  of 10.2 kX.  The face center ing 
was indicated  by  ve ry  weak  reflections in the  powder  
pat terns ,  and  was confirmed by  single-crystal pa t te rns  
of the  zirconium compound.  Fur ther ,  Baenziger & Rundle  
computed  s t ruc ture  factors based on the NaZnz8 s t ruc ture  
(Baenziger & Rundle ,  1949; Zintl  & Hauche ,  1937) and  
demons t ra ted  t ha t  for this s t ruc ture  the Be contr ibutions,  
while small, were in the  r ight  direction to give agreement  
wi th  observed intensities. 

To obtain be t te r  conf i rmat ion for the  heavy-meta l  

Table 1. Calculated and observed intensities 

Pc 
(neutrons/min.) 

0 
272 

0.01 

HKL 20 

111 l0 ° 0' 
200 11 ° 32' 
220 16 ° 20' 
311 19 ° 10' 0 
222 20 ° 2" 63 
400 23 ° 10" 39 
331 25 ° 16" 0 
420 25 ° 56" 330 
422 28 ° 28' 765 
511 30 ° 14" 0 
333 0 
440 33 ° 0' 64 
531 34 ° 32" 2115 
600 35 ° 4" 250 
442 268 
620 37 ° 2" 274 
533 38 ° 26' 0 
622 38 ° 54' 35 

* Contaminated by second 

2697 

309 

order (531). 

Re 
(neutrons/rain.) 

0 
268 

2* 
0 

19 
16 
0 

314 
798 

0 
0 

~-~2600 

--~ 340 

* This work done under the auspices of the Atomic Energy 
Commission. 
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compounds,  we carried this invest igat ion fur ther .  Single 
crystals of the U - B e  and  T h - B e  compounds  were 
oscillated on the Un icam S. 25 goniometer  th rough  regions 
of the  reciprocal lat t ice selected to include one or more  
points of the  face-centered cell. The (531), (731) and 
(11,3,1) reflections were sought,  and  were obta ined  on 
the  first and  th i rd  layer  lines wi th  the  expected (Baen- 
ziger & Rundle ,  1949) relat ive intensities.  

Neutron-di f f rac t ion studies were made  on a powder  
sample of the  U - B e  compound  using the  appara tus  of 
Wollan & Shull (1948). The more  favorable rat io of the  
Be/U scat ter ing for neu t rons  compared  to X- rays  offered 
the  possibility of de te rmining  the  Be positions wi th  the  
required sensit ivity.  Intensi t ies  were calculated on the  
basis of the  NaZnz3 s t ruc ture  wi th  the  96-fold Be set 
having the  paramete rs  of t ha t  s t ructure ,  name ly  y~-0.112, 
z=0.178.  Table 1 lists the  observed and  calculated in- 
tensities, the la t ter  calculated according to 

KjHI~L F2HI~L 
PHKL ---- n~ sin 0 sin 20 ' 

where  n ~- 8, the  number  of molecules per  un i t  cell; 
K ---- 0-4047, derived from appara tus  constants  

and  the  na tu re  of the  sample;  
JHKL ~-- the  usual  powder  pa t t e rn  mul t ip l ic i ty ;  and  

2'H~L ---- the  s t ruc ture  factor  for neu t ron  scat ter ing 
in uni ts  of 10 -x2 cm. per  uni t  cell. 

The wave- length  used was 1.030 kX. ;  a 0 was found to be 
10.26 kX.  No t empera tu re  factor  was included in the  
calculations. 

The agreement  is satisfactory,  a l though some change in 
paramete rs  is indicated.  I n  conclusion, our results seem 
to support  s t rongly the  generalization,  first made  by  
Baenziger & Rundle ,  t ha t  the cubic compounds  w h i c h  
occur in high beryl l ium alloys are face centered,  have  the  
composit ion MBe18 , and  are isomorphous wi th  NaZn13. 
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