
EANDC (US)-160 !'A" 
INDC(USA)-34/G 

RECOMMENDATION FOR THE PREPARATION OF MODULAR 
SIZE METALLIC ISOTOPE SAMPLES FOR NEUTRON CROSS 

SECTION MEASUREMENTS 

R. C. Block, Rensse laer P o l y t e c h n i c I n s t i t u t e 
and 

A. B. Smith, Argonne Nat iona l Laboratory 

There are many neutron c r o s s s e c t i o n experiments which 
r e q u i r e ;the: use of pure m e t a l l i c samples of separated i so topes . - . , 

'•For !example^ neutron s c a t t e r i n g experiments are hampered by. the-,.-
t'presence -chemical contaminants .such as ox ides and carbides. , -
'abso lute t o t a l c r o s s s e c t i o n measurements are d is turbed by ad- -
;so'rbed gas-->and/or water ( p a r t i c u l a r l y on f i n e l y d iv ided powder <_n . 
sani"p"les)-,^ORoderate-thickness captux"e measurements s u f f e r - f r o m 
the compl ica t ion of m u l t i p l e s c a t t e r i n g from contaminants., e t c . 

" ' :'~Sihce the convers ion "to metal r e p r e s e n t s a c o n s i d e r a b l e 
expense.'and the subsequent reforming to s p e c i f i c geometric ' 
shapes '-represents a d d i t i o n a l expense ana l o s s of m a t e r i a l , we -
recotriinend tha t m e t a l l i c samples f o r neutron c r o s s s e c t i o n experi - -

.ments be' produced i n a s i n g l e modular, s i z e which c a n ' s e r v e many..5 

d i f f e r e n t "experiments . Further , we^recommend a square . sample <.•• 
con f i g u r a t i o n . H.. 25 cm on a 3side .and .0. 08 cm t h i c k as suitable'"'for . 
most genera l u s e . 

• . .For.'.neutron capture and resonance s c a t t e r i n g measurements* 
the'modular .'squares can be arranged i n a l a r g e area array , i n -

• th ickness "^increments of 0 ; 0 8 c m . "For MeV energy t r a n s m i s s i o n 
^measurements samples can be .formed..by s tack ing the 1 .25 cm.xbv s - . 

25-i.cm.':squares to the d e s i r e d , . thickness . • For even t h i c k e r : a r - r . 
r a y s , the i n d i v i d u a l squares may be t i l t e d r e l a t i v e to the neutron, 
beam, . s o that a r e c t a n g u l a r sample of 1 .25 cm x ( < 1 . 2 5 cm) i s T r; 
presented to the neutron beam. For keV and resonance energy 

•measurements t h e s e squares may be s tacked to produce i n t e r m e d i a t e 
area a r r a y s . For example, a sample of 2 . 5 cm x 2 . 5 cm x 0 . 2 4 cm 
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can be prepared from ' twelve modular squares arranged i n t o t h r e e 
l a y e r s of b a s i c samples . The e f f e c t s o f troublesome gaps which 
may occur between adjacent edges can be minimized by s l i g h t l y d i s -
p l a c i n g t h e t h r e e l a y e r s r e l a t i v e t o each o ther so t h a t no "holes" 
w i l l occur i n t h e f i n a l sample. A sample s u i t a b l e f o r neutron 
s c a t t e r i n g measurements may be prepared by s t a c k i n g squares o f 

•samples t o the d e s i r e d h e i g h t . To reduce the corner e f f e c t of 
the s q u a r e s , the l a y e r s can be r o t a t e d s l i g h t l y as the sample i s - • 
s t a c k e d , - t h u s ' p r o d u c i n g a . " d i f f u s e sample edge". The e f f e c t of ' . 

.this:" d i f f u s e ..edge can r e a d i l y be handled in m u l t i p l e s c a t t e r i n g . . 
icorrec-tiorts-vand the sample r e t a i n s t h e i d e s i r a b l e c y l i n d r i c a l : s y m - ' -
metry. 

: r . .The. modular samples can r e a d i l y . b e prepared ( from*mal leable 
metal): : by Lrol l ing out a 0 .08 . cm t h i c k m e t a l l i c s h e e t and then-
•shearing, t h e -sheet i n t o 1 . 2 5 cm;x 1.25' cm p i e c e s w i t h only minimal 
• i s o t o p e i l o s s e s r e s u l t i n g f r o m . t h e shear ing p r o c e s s . Cons iderat ion , 
should - f i r s t be g i v e n t o the . product ion c f m e t a l l i c samples.-which 
are r e l a t i v e l y s t a b l e i n . a i r . a n d . c a n be handled wi thout s p e c i a l -
equipment. - S p e c i f i c a l l y , , m o d u l a r m e t a l l i c separated i s o t o p e s of • 

'high:-.chemical p u r i t y of the f o l l o w i n g e lements would be: u s e f u l : -V 
;Mg, . T i C r ,-> ;Ee, Ni , Cu, Zn, Zr, .Mo, >Ru, Pd, Ag, Cd, . Iny Sn, Sm, , '' 
Er, Yb, Hf , W, I r , P t , and Pb. 

"j -.We,-recognize t h a t the modular t h i c k n e s s of 0 . 0 8 cm may • L: 
be ^too t h i c k . for c e r t a i n exper iments , and t h a t t h i n n e r or. other-.' •-. 

c s p e c i a l sample s i zes , may b e r e q u i s i t e from, t ime t o time-. How-r i> . 
ever.,. • i f cthei.l?. 25 cm x 1 .25 'cm.d imens ion can be p r e s e r v e d ' a - t h i n r 
ner:, sample would s t i l l s e r v e t h e .same-purpose as long as the>->in-. < , 
d i v i d u a l - s q u a r e s are not • so warped: as t o prevent s u i t a b l e - s t a c k - , 
i n g . 



RECOMMENDATION 

We t h e r e f o r e sugges t t h a t the USAEC recommend a square 
modular sample of s i z e 1 .25 cm x 1 .25 cm x 0 .08 cm and tha t 
the USAEC g e n e r a l l y a u t h o r i z e the f a b r i c a t i o n of m e t a l l i c r e -

- search samples from "the i s o t o p i c loan pool i n conformance wi th 
t h i s modular s i z e . 

.W 

I-: .Where r e q u i s i t e to p a r t i c u l a r experiments , samples may 
be "fabricated to o ther d imens ions , but s p e c i a l j u s t i f i c a t i o n 

j.jshould /be required f o r the f a b r i c a t i o n of non-modular s i z e 
. .meta l l i c , samples or f o r the m o d i f i c a t i o n of a lready f a b r i c a t e d 
. .samples-;--;.-If a modular sample is-, destroyed by s p e c i a l f a b r i -

c a t i o n p r o c e d u r e s , the user .-may ,be : l i a b l e to re turn ing i t to 
-.the , o r i g i n a l modular form. Judgement and rev iew of s p e c i a l 
:fabri,ca:ti:-Qn ^requests as i s - n e c e s s a r y .should be the r e s p o n s i b i l i - ? 
t y of r-t-he-rDiv/ision of Research ;USAEG and such adv i sory personne l ' 
as i t may d e l e g a t e . 


