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1 . I N T R O D U C T I O N 

The t o t a l cross s e c t i o n for l ead has been cons ide red on seve ra l 
occas ions ( r e f . l a , l b ) fo r i ts p o t e n t i a l i t i e s as a s tandard fo r neu t ron f l u x 
d e t e r m i n a t i o n in l ow e n e r g y e x p e r i m e n t s . The f o l l o w i n g c i t a t i o n f rom r e f . lo (p . 11) 
g i ves the p r i n c i p a l m o t i v a t i o n : 

"Pb (n, n) 

Lead Is r e q u i r e d as a s tandard as an a l t e r n a t i v e to c a r b o n 
because the l o w e r n e u t r o n ene rgy loss on c o l l i s i o n is o f a d v a n t a g e 
w h e n us ing d e t e c t o r s w i t h ene rgy dependen t e f f i c i e n c y such as Li 
g lass . 

The v a l u e o f the ( n , n ) cross sec t i on for n a t u r a l lead is 
k n o w n to a b o u t 0 . 5 % a c c u r a c y in the energy range b e l o w 1 k e V . 

N a t u r a l l e a d can be used as a s tandard be low 1 . 6 8 k e V , 
the l i m i t b e i n g set by the lowes t resonance l eve l i n 2 0 4 P b . 

W i t h samples o f separa ted 208 Pb, the range can be 
e x t e n d e d tc 7 8 k e V . Cross s e c t i o n da ta up to 2 k e V are at present 
cons ide red s a t i s f a c t o r y . " 

!n t h i j n o t e , the present status o f the a v a i l a b l e cross sec t i on 
d a t a on lead up to a b o u t 100 k e V is su rveyed b r i e f l y . The d a t a r e v i e w e d here 
are those on t o t a l a n d c a p t u r e cross sec t ions not o n l y fo r n a t u r a l l ead but also 
fo r i s o t o p i c a l l y e n r i c h e d l e a d . The d e t a i l s abou t resonance parameters have not 
been i n v e s t i g a t e d . 

2 . A V A I L A B L E CROSS S E C T I O N D A T A 

The e v a l u a t e d d a t a a v a i l a b l e at M a r c h 1968 are l i s ted in 
C C D N N e w s l e t t e r 7 2 ) . O n l y one o f the 13 f i l e s ( the U K N D L , f i l e 26) is 
a v a i l a b l e at B r o o k h a v e n , L i v e r m o r e or S a c l a y in compu te r m e d i a , g r a p h i c a l 
fo rm or t a b u l a r f o r m . 

The re fe rences w h i c h have been r e v i e w e d for the present 
purpose are t a k e n m a i n l y f rom those l i s ted in C I N D A 6 7 . The n u m e r i c a l 
va lues o f r e l e v a n t d a t a have been s u p p l i e d by the C C D N a t ^ h e end o f 
M a r c h 1 9 6 8 . A . I A E A 
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F I G . 1 

In f i g . 1 , the ene rgy ranges cove red by each re fe rence 
are shown f rom 0 . 1 eV to 100 k e V . The dashed l ines re fe r to the exper iment 's 
fo r w h i c h n u m e r i c a l va lues are not a v a i l a b l e but w h e r e the results are 
shown in g r a p h i c a l p r e s e n t a t i o n . The so l i d l ines represent the re fe rences 
i n w h i c h some i n f o r m a t i o n a b o u t n u m e r i c a l va lues is g i v e n . The t h i c k 
s o l i d l i nes and c losed p o i n t cor respond to the re fe rences for w h i c h n u m e r i c a l 
d a t a are s tored in SCISRS t a p e . The numbers a t t ached to some o f the l ines 
s tand fo r the mass numbers o f e n r i c h e d isotopes of lead used in e x p e r i m e n t s . 
For the case marked as B N L - 3 2 5 ( ' 5 8 ) , o n l y a g r a p h i c a l p resen ta t i on is 

' a v a i l a b l e in B N L - 3 2 5 , second e d i t i o n (1958) as p r i v a t e c o m m u n i c a t i o n . 

The most i m p o r t a n t c o n t r i b u t i o n to the t o t a l cross sec t i on 
i n the ene rgy r e g i o n r e v i e w e d comes f rom the e las t i c s c a t t e r i n g process. 
In F ig . 1, the da ta repo r ted by the A N L g r o u p , A n n . Phys. ]_2 (1 961) 1 3 5 , 
are not those on the t o t a l cross s e c t i o n bu t on the e l as t i c s c a t t e r i n g cross 
s e c t i o n . 

A n o t h e r r e a c t i o n c o n t r i b u t i n g to the t o t a l cross sec t i on is 
the c a p t u r e p rocess . The p resen t l y a v a i l a b l e cross sec t i on da ta are shown 
i n T a b l e 1 . A t t h e r m a l e n e r g y , the c a p t u r e occurs m a i n l y in 

Tab le 1 

207 
Pb, and the cross s e c t i o n is assumed to obey the 1 / v law in the ene rgy 

r e g i o n up to 0 . 1 e V ^ ) . As can be seen i n T a b l e 1, h o w e v e r , s u f f i c i e n t 
i n f o r m a t i o n is no t a v a i l a b l e i n the e n t i r e energy range cons ide red h e r e . 

3 . D I S C U S S I O N " * 

As is seen in F i g . M , no new i n f o r m a t i o n abou t the t o t a l 
cross sec t i on o f l ead b e l o w some 50 k e V # e x c e p t fo r one da tum at 1 . 4 4 e V , 
c a n be added to B N L - 3 2 5 , second e d i t i o n ( 1 9 5 8 ) . F i g . 2 shows some o f 

J F I G . 2 | 

the e x p e r i m e n t a l resul ts o f w h i c h n u m e r i c a l i n f o r m a t i o n is a v a i l a b l e , 
t o g e t h e r w i t h a dashed c u r v e g i v e n in B N L - 3 2 5 ( ' 5 8 ) . A rough es t ima te 
shows tha t the v a l u e < f t o f a \ ( n a t u r a l p b ) = 1 1 . 3 barns t 5 % is a reasonab le 
e s t i m a t e b e t w e e n 1 e V to 10 k e V , a l t h o u g h f l u c t u a t i o n s can be seen in the 
d a t a repo r ted i n Phys. Rev . 110 (1958) 6 9 2 . 



- 3 -

S i n c e the cap tu re cross sec t fon for n a t u r a l l ead is e s t i m a t e d 
to be less than 1 % o f the t o t a l cross sec t i on in the ene rgy range shown in 
F i g . 2 , i t is not i m p o r t a n t for the present purpose unless the a c c u r a c y in 
the t o t a l cross s e c t i o n is c o n s i d e r a b l y i m p r o v e d . H o w e v e r , the c a p t u r e 
process can be more i m p o r t a n t i f e n r i c h e d samples are used, in p a r t i c u l a r 
ot the h i g h e r e n e r g i e s . 

As a c o n c l u s i o n o f the present s u r v e y , i t can be remarked 
t h a t the q u a l i t y o f e x i s t i n g da te does not seem to p e r m i t the d e d u c t i o n o f a 
" r e c o m m e n d e d " cross s e c t i o n c u r v e w i t h s u f f i c i e n t a c c u r a c y fo r the requ i rements 
on a s t a n d a r d . 
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