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The y co-ordinate of the a -uran ium a tom is the  only 
one not  fixed by space-group requirements .  There have  
been several independent  de terminat ions  of it a t  room 
tempera tu re  by X- ray  and neu t ron  diffraction, yielding 
closely similar values between 0.102 and 0.1025 (Sturcken 
& Post,  1961; Cash, Hughes  & Murdock, 1961; Mueller, 
K i t t e r m a n  & Kno t t ,  1962). 

There appear  to have  been only two de terminat ions  
a t  t empera tures  jus t  below the a-fl t ransi t ion temper-  
ature,  and Mueller et al. (1962) have  drawn a t t en t ion  
to the discrepancy be tween their  value of y a t  625 °C, 
0.1057+0.0006 and t ha t  of Chebotarev (1961), 0.1120. 
However  Chebotarev 's  value at  625 °C is calculated from 
a room- tempera tu re  value of y=0 .105 ,  the known 
var ia t ion of the a - u r a n i u m  lattice parameters  wi th  tem- 
perature ,  and  some assumptions about  changes  of inter- 
a tomic distances presumably  based on early observations 
of high-order X- ray  reflexions (Konobeevskii ,  Bubrovin,  
Levitskii ,  Pante leev  & P ravdynk ,  1958). An unpubl ished 
de te rmina t ion  by the present  authors  in 1959 based on 
X- ray  powder  photographs  of a -u ran ium filings gave 
y =0.1095 at  630 °C. We have repeated this determina-  
t ion with  greater  precaut ions to el iminate exper imental  
errors. 

The specimen used was of high pur i ty  a -u ran ium 
powder  of granular  d iameter  not  greater  than  20#, 
sealed in an evacua ted  thin-walled quar tz  capil lary tube  
0.5 m m  in diameter .  Exposures  were made  on fine-grain 
film at  room tempera tu re  (22 °C) and at  597 ° + 4 °C with 
Ni-fil tered Cu radiat ion.  The result ing powder  pa t te rns  
were free from preferred or ientat ion and from impur i ty  
lines wi th  the exception of weak UO 2 lines. The inten- 
sities of the lines were measured  with  a microdeus i tometer  
and  used in three-dimensional  Four ier  and  Fo-Fc  
analyses. In  each case 26 easily measurable  lines were 
used;  lines which were too weak  to be microdensi tom- 
etered accurate ly  or were overlapped by  UO2 lines were 
omit ted.  Lines represent ing groups of overlapping re- 
flexions were divided in their  calculated proport ions and 
used in the later  stages of the analyses. Absorpt ion 
corrections were made  empirical ly as it was found t ha t  
those calculated by the me thod  of Bond (1959) for heavi ly  
absorbing specimens led to negat ive values of the tem- 
pera ture  factor. The empirical  corrections were der ived 
by  comparison of the intensities of the room- tempera ture  
exposure wi th  those obtained from a fine-grained block 
of a -u ran ium with  a plane surface, a proport ional-  
counter  di f f ractometer  being used. 

Excep t  for the very-lowest-order  reflexions the cor- 
rections were a smooth and approximate ly  linear funct ion 
of sin 2 0. The enhanced  absorpt ion can be a t t r ibu ted  
to surface roughness, which even wi th  fine powders has 
a significant effect if the linear absorption is high. 

The resul tant  values of y were 0.1021 at  22 °C and 
0.1071 at  597 °C. Corresponding values of the t empera tu re  
factors (necessarily isotropic as based to some extent  on 
overlapping reflexions) were 0.42 A ~ and 1.1 _~2. The 
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final R values were 0.062 and 0-07 and  from the  final 
Fo-Fe  syntheses the  s tandard  deviat ions of y were  
es t imated  by  the  m e t h o d  of Cruickshank (1949) to be 
0"0003 and 0-00045. 

The room- tempera tu re  y value agrees sat isfactory wi th  
the previously repor ted  values. The high t empera tu re  
value is much  closer to Mueller 's neutron-diff ract ion 
value (0.1057 +0.0006) than  ei ther  Chebotarev 's  or our 
own earlier value.  The difference between our present  
value and t ha t  of Mueller et al. is ra ther  more  than  their  
es t imated l imit  of error and about  three t imes our 
es t imated  s tandard  deviation,  though it is an exceedingly 
small dis tance physical ly (0"007 A). As Mueller et al. 
used only a few 0k0 reflexions their  result  m a y  possibly 
be affected by ext inct ion or, as wide-angle collimators 
are used in neu t ron  diffraction, by inclusion of some of 
the thermal  diffuse scat ter ing in the  in tegra ted  inten- 
sities. The former source of error is p resumably  absent  
as their  room- tempera tu re  value was obta ined wi th  
the same single crystal.  The la t ter  effect would indeed 
be enhanced by the increase in t empera tu re  to 600 °C. 
I t  would, however,  be largely compensa ted  by being 
taken  up in the empirical ly de te rmined  t empera tu re  
factor. Though the t empera tu re  factors of Mueller et al. 
agree closely wi th  our own the comparison is ha rd ly  
relevant ,  as ours are isotropic and are no t  de te rmined  
with  sufficient precision. 

There are m a n y  possible sources of error in our own 
experiments .  Wi th  the use of a larger number  of reflexions 
these m a y  be presumed to be r andom and  to be related 
to the es t imate  of s tandard  deviat ion.  Since the peak 
electron densi ty  as indicated by  X-rays  m a y  not  be in 
precisely the same place as the nucleus even in as large 
an a tom as uran ium,  the agreement  be tween the two 
methods  seems to be as much  as can be expected.  

We are indebted to Dr  M. H.  Mueller for mak ing  his 
results available to us before publicat ion,  and  to the  
Director  of Berkeley Nuclear  Laborator ies  for permission 
to publish this note.  
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