
-lVEUTRON DIFFRACTION STUDES 

Various seatterfng cross-sectbon deteminatfons f o r  Nf have 
indicated a much larger  scakkering than suggested by sfmpke potent ial  
scatde ing. Normal nickel contains +wo maJor fso+,opes, ~ 1 5 8  (68.61 
and *igo (27.2$), along with the rn5n.o~ is i topes ~161 ,  mi62, and ~ 1 6  
In  attempting %o sssfga the anmalous sca%$gring erose seetion f o  a 
partfaular footope, samples of Nf580 ITfo00 wsre obtained from the 
Pso%spes Produc$fon Dfvisfon at, Y-32 and were exmined In %he neutron 
dfffraet ion spec%rom~a$er, 

Ffgwe 9 shows %he d f f f ~ a c t f o n  pat teras  ob$ahed f o r  the three 
nf ckel oxide prsparations consf s t ing  of ~ 1 5 8 ,  ~ i 6 0 ,  and normal N i .  The 
experbmen&al data for the $ b e e  samples have been corrseted f o r  specfmsn 
weight, absorption,.e$c,, eo %ha% the patterns a re  d i rec t ly  comparable, 
Since nfcPKC51 oxide crys%aPBizes i n  $he NaC1-%ype f a ~ e  centered cubfc 
s t ructurey a eomparf son sf the (ill> and (200) intensi tJes  parmiPus a 
dfreet  d.etemfna%fon of .$he phase of scat ter ing of the  nickel fsotopes. 
It f s seen fn Ff w e  L .%-hat $.he (200 refhz-kioe 9s stronger than %he 

\ (I&;) ref lect ion f o r  a l l  three specimens, and heece it: follows that. ~ i 5 ~ ,  
Nf , and elemental Ef sca t te r  neutrons wfth posf%-,fve phase, the s8.m as 
does oxygeno Pt is  axso seen $ha% the patterns d f f f e r  markedly in fn-ken- 
s f ty ,  sigmifying t h a t  %he scat ter ing cross sectfons are wfdely different. 
From d'hs measwed fn.te,ruf",ias of $ e diffrae-f;ion paaks, the  coherent scac- 

8 t e r ing  c-ass sections for  ~ i 5  , NiBo mid e lameta1  N I  have been deter- 
mined as 27, 2, ax3 Lkbarnra respectively, Since po&eri",ial scat ter ing 
according to the physical s i z e  of these nueloS should co&rfbute a scat-  
tering crsas swetfm of saly abou% 5,'7 barns, %& f e  see that the anom- 8 aXoualy high sa&%eririg fo r  nickel is cansoil by .the N T ~  4satop9, i n  
sp i t e  of the fmt t h a t  the scat tsrfng by is Xuwr % h m  %hs expected 
potefitf a l  s'a=a?;tarin@;, 

B o t h  b@ am% 8160 are cmm-even naSsT. with presmab3-y zleim spin, 
and hence Dhefr cohereab scattering cross ssc-';ions should be %be same as 
Lhefr total ssatrParing e x m s  sec'bia~~s. F r a ~  ,3;ra~iianraissfoa measwemen.% 8 On %he nickel oxide smplek, the to%aL ~ca t t e r fng :  cross sectdoas f o r  N i 5  , 
~ 9 6 0 ,  and elemental Ni were deLem9ned as 25, 3 and Eq barns respectfvely, 
as shorn 11% Tabke 1, 

The agreemeat be%wesa the  two cross-section values for  ~ 1 5 8  i s  sa t -  
i s fac tor f ly  wf-kdiiar, expe~"aen%al error,  while %hs presence s f  weorreeted 
residual water ic the Nido sampler makes the to%aL s c ~ t t e r i n g  larger than 
the CO~QZ"BPE% ~ ~ a % k J 6 ~ k g ,  1% ~ 8 d d  I B O ~  be expe~$@d %ha% the L&al a d  CC- 

hereat, soa t twing  for eIe~enTxlN1 ~ETou3.d be %b8 8an.t% because of isotopic 




