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MEASUREMENT OF THE NEUTRON-INDUCED FISSION CROSS-SECTION OF 
24381. 

RELATIVE TO 235U FROM 0.1  MeV TO 30 MeV 

ABSTRACT 

Continuing ou r  s t u d i e s  of f i s s i o n  c ros s - sec t ion  r a t i o s  a t  Lawrence 
243h/235 Livermore Laboratory,  we have measured t h e  U f i s s i o n  c ros s - sec t ion  

r a t i o  from 0.1 MeV t o  30 MeV. Using t h e  th re sho ld  method, w e  ob ta ined  a  

va lue  of 1.429 - + 0.037 f o r  t h e  average  c ros s - sec t ion  r a t i o  from 1 .75  t o  

4.00 MeV. 

PRELIMINARY RESULTS 

235 We measured t h e  f i s s i o n  c r o s s  s e c t i o n  of 243h r e l a t i v e  t o  t h a t  of U, 

us ing i o n i z a t i o n  f i s s i o n  chambers a t  t h e  Lawrence Livermore Labora tory ' s  

100-MeV e l e c t r o n  l i n e a r  a c c e l e r a t o r .  . The t ime-of-f l ight  technique  was used 

t o  measure t h e  c ros s - sec t ion  r a t i o  a s  a  f u n c t i o n  of neut ron  energy over  t h e  
1 , 2  range 1 keV t o  30 MeV. . Using t h e  th re sho ld  method, w e  ob ta ined  a  v a l u e  

of 1.429 - + 0.037 f o r  t h e  average c ros s - sec t ion  r a t i o  from 1 .75  t o  4.00 MeV. 

We made t h i s  measurement a t  t h e  15.7-m t ime-of - f l igh t  s t a t i o n .  Fu r the r  

d e t a i l s  of our  exper imenta l  method appear  i n  Ref. 1. 

Figures  1 and 2 show and Table 1 l is ts  o u r  pre l iminary  d a t a  f o r  t h e  

243Am/235U f i s s i o n  c ross-sec t ion  r a t i o  from 0 . 1  MeV t o  30  MeV. The l i n e s  

shown i n  F igs .  1 and 2 were obta ined  by us ing  f i l e s  of eva lua ted  f i s s i o n  
3 

c r o s s  s e c t i o n s .  

The Cross Sec t ion  Evalua t ion  Working Group (CSEWG) r e s p o n s i b l e  f o r  t h e  

upcoming ENDF/B-v eva lua t ions  reques ted  t h i s  b r i e f  r e p o r t .  W e  p l a n  a  more 

complete and formal  p r e s e n t a t i o n  of t h i s  measurement. 
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~eut ron  energy - MeV 

2  35 
Fig.  1. Ratio of 243Am t o  U f i s s i o n  c ross  s e c t i o n s  i n  t h e  energy range 

0 . 1  t o  30 MeV. The l i n e  denotes t h e  2 4 3 A m / 2 3 5 ~  r a t i o  obtained by using 
t h e  ENTIF/R-TV f i ssi.on cross-sec t i o n  f i l e s .  



Neutron energy - MeV 

235 
Fig .  2. Rat io  of 2 4 3 ~ m  t o  U f i s s i o n  c r o s s  s e c t i o n s  i n  t h e  energy range  

0 . 1  t o  1 .7  MeV. The l i n e  denotes  t h e  2 4 3 ~ m / 2 3 5 ~  r a t i o  ob ta ined  by us ing  
t h e  ENT)F/B-IV-evaluated f i s s i o n  c ros s - sec t ion  f i l e s .  



235 Table 1. Fission cross-section ratio of 243Am to U, 

Neutron Statistical Neutron Statistical 
energy uncertaintya energy uncertaintya 
(MeV) Ratio (%> (MeV) Ratio (%> 

a 
i' This indicates a counting error expressed as one standard deviation. 

Total errors may be estimated by combining the normalization error of 2.6% 
and the estimated overall systematic error of 2.0% with the counting errors 
in the table. 
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