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A th in  f ihn  ()f u r a n i u m ,  o b t a i n e d  b y  e v a p o r a t i o n  of a 
w e i g h e d  q u a n t i t y  of t h e  m e t a l  f r o m  a t u n g s t e n  b u c k e t  (1) (2) (3) (4) (5) 
iusi(lc a v a c u u m  c h a m b e r  (p re s su re  10 -4 m m .  Hg)  on  to  

hkl dc do Io I pF 2 a co lh)d ion  f ihn  c o v e r i n g  a s tee l  w i r e - m e s h ,  was  e x a m i n e d  
by  t h e  e l e c t r o n  d i f f r a c t i o n  m e t h o d  b y  C h a t t e r j e e  (1958). 612 1-469 A 42 23 

720 1.445 37 42 
H e  1)resented  a p h o t o g r a p h  of t h e  e l e c t r o n - d i f f r a c t i o n  ~ 542 1.4]5 ) 
p a t t e r n ,  a n d  s t a t e d  t h a t  it was  f o u n d  to  c o r r e s p o n d  ( 641 1.411 ( 27 

w i t h  t h e  t e t r a g o n a l  s t r u c t u r e  (fl phase )  of  u r a n i u l n .  T h e  114 1.369 vs > 4 > 0.1 
e s t i m a t e d  a n d  i n e a s u r e d  r ing  d i a m e t e r s ,  Mil ler  ind ices  ~ 314 1-285 
a n d  v i sua l l y  e s t i m a t e d  i n t e n s i t i e s  w e r e  g i v e n  for  12 [ 820 1-276 f 24 4l 
( )bscrved  l ines in a t ab le .  T h e  e s t i m a t e d  d i a m e t e r s  w e r e  414 1.222 29 33 
a p p a r e n t l y  c a l c u l a t e d  b y  t h e  use  of t h e  l a t t i c e  c o n s t a n t s  424 1.198 1.198 s > 4 0.3 
of  a = 10.52, c = 5.57 ~ a t  r o o m  t e m p e r a t u r e  of a u r a n i u m -  802 1.189 22 15 
c h r o m i u m  a l loy  c o n t a i n i n g  1.4 a t . %  of Cr r e p o r t e d  b y  742, 812 1.182 22 40 

• ' 434 I. 161 1.166 ,' > 4 (}.3 
T u c k e r  (1951). (The  p r e s e n c e  of a smal l  a m o u n t  of  Cr in ~ 723 1.140 ~ 20 25 
U s u p p r e s s e s  t h e  fl-U --> ~ - U  t r a n s i t i o n ,  w h i c h  occu r s  a t  '[ 911 1.137 ( 
660 °C. in i )ure  U.  T h e  l a t t i c e  c o n s t a n t s  of  t h e  a l loy  w e r e  115 1.102 1.105 vf > 4  2 
s u b s e q u e n t l y  d e t e r m i n e d  m o r e  a c c u r a t e l y  b y  T h e w l i s  860, (10,0,0) 1.(}52 1.053 vf > 4  2 
(1952), w h o  f o u n d  a = 1 0 . 5 9 0 ,  c = 5 . 6 3 4  ~ ,  b u t  t h e s e  sma l l  { 932 1.030 } 
, l i f feren( 'es  do  n o t  a f f e c t  t h e  d i s cus s ion  w h i c h  fol lows.)  663 1.031 24 31" 

10,l , l  1.029 
415 1.021 ] 22 23 

[10,2,  l 1.014 f 
(2) (3) 724 1.003 36 5(} 
do 1o ~ 952 (}.959 ]. 25 1" 

A 2.851 A vf I. 961 0.958 
804 0.956 0.963 f 24 (}'4 

10.5-0 0.94l 2{) I I 
2-503 f 10.5.1 0-928 23 5 

f 
( 

(i) 
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T a b l e  1. Diffraction data 

(1) (4) (5) 
h kl de I pF 2 
31 l 2"856 > 4 6 
410 2"550 70 78 
330 2"4~0 53 17 
202 2.461 41 14 
21 "2 2.397 2"322 f 48 36 
41 ! 2"320 100 48 
331 2.265 58 23 
222 2-229 20 8 
312 2-135 2-125 v,s. 19 1l 
620 1.663 1.707 s > 4 1 
(i l I 1.652 1.632 vf > 4 > 0.2 
522 i.6(}0 1 
621 1.5(.) 4 ~- 25 33 

5:}2 i.514 ~ 28 49 
631 1.51(} 
413 1.501 45 37 
333 1-486 ~ 40 39 
602 1.484 ] 

For  a=10 .52 ,  c=5 .57  A. 
As calculated from the measured d iameters  given by 
Chat ter jee ,  with ), = 0-0480 A. Indi(.('s are those assigned 
by him. 
As tabu la ted  1)y Chatter jee.  
Observed relat ive intensit ies (uncorrected for absorption 
or L.-P. factors) from the powder  da ta  of Thewlis. All 
lines out  to (10,5, l) having I > 19 are included. 
L'pF 2. p the mult ipl ici ty ,  observed F values (corro('ted 
for absorpt ion and L.-P. fa(:tors) ( 'alculated from the 
single crystal  da t a  of Tucker  & Senio. Average of (hkl) 
and (khl) used when possible. 

T a b l e  1 (cont.) 

1"357 A 

* Not  including the contr ibut ion of lines (663) and (961). 

I n t e n s i t y  d a t a  for  u r a n i u m  p o w d e r  a t  720 °C., a n d  for  
s ingle  c r y s t a l s  of t h e  1.4 Cr a l loy  a t  r o o m  t e m p e r a t u r e  
h a v e  b e e n  p u b l i s h e d  b y  T h e w l i s  (1952) a n d  T u c k e r  & 
Senio  (1953), r e s p e c t i v e l y .  A l t h o u g h  t h e  d a t a  of C h a t t e r -  
j ee  a p p a r e n t l y  s h o w  fa i r  a g r e e m e n t  b e t w e e n  o b s e r v e d  a n d  
ca lcu la t e ( t  spac ings ,  t h e  r e l a t i v e  in tens i t i e s ,  w h i c h  a re  
j u s t  as i m I ) o r t a n t  for  t h e  i d e n t i f i c a t i o n  of a phase ,  w e r e  
n o t  u sed  b y  h i m .  I n  T a b l e  1 a r e  p r e s e n t e d  t h e  c o m b i n e d  
r e l e v a n t  d i f f r a c t i o n  d a t a  of  C h a t t e r j e e ,  Thewl i s ,  a n d  
T u c k e r  & Senio.  I t  is r e a d i l y  seen  t h a t  t h e  m a t e r i a l  w h i c h  
g a v c  t h e  d i f f r a c t i o n  p a t t e r n  r e p o r t e d  by  C h a t t e r j e e  is not 
f l - u r a n i u m ,  n o r  does  it s e e m  to be ~x-U, 7-U,  U(),,, U:~O s, 
UC, or  UN.  

Th i s  w o r k  was  supl )or te ( t  by  a g r a n t  f r o m  t h e  N a t i o n a l  
Sc ience  F o u n d a t i o n .  
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