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PULSE HEIGHT EFFECTS IN THE MEASUREMENT OF U-233 FISSION CROSS SECTIONS. 
J . P. F e l v i n c i and E. Melkonian (Columbia U n i v e r s i t y ) 

Experiments were performed a t the ORELA f a c i l i t y as a c o n t i n u a t i o n 
of our i n v e s t i g a t i o n i n t o f i s s i o n fragment pu l se h e i g h t e f f e c t s 1 . 
S i g n i f i c a n t d i f f e r e n c e s were found in the p a r t i a l f i s s i o n cross s e c t i o n s 
corresponding to d i f f e r e n t pu l se h e i g h t c u t s 2 . 

Experimental cond i t ions were as fo l lows : a 4 cm2 s o l i d s t a t e d e t e c t o r 
viewed a 6 cm2, 100 yg/cm2 t h i c k t a r g e t l oca t ed 8.68 meters from the 
neu t ron sou rce . Event -by-event r eco rd ing enabled us subsequen t ly t o analyze 
t he t i m e - o f - f l i g h t d a t a with the accompanying energy of the f i s s i o n fragment. 

The p a r t i a l f i s s i o n cross s e c t i o n s were c a l c u l a t e d for d i f f e r e n t energy 
cuts in the f i s s i o n fragment d i s t r i b u t i o n . Figure 1 shows the s i n g l e fragment 
energy spectrum of U-233 with the d i f f e r e n t energy cu ts i n d i c a t e d . Figure 2 
d i s p l a y s s e v e r a l p a r t i a l f i s s i o n cross s e c t i o n s fo r U-233 in t h e energy reg ion 
of 8 eV t o 25 eV corresponding t o the cuts in Figure 1. S t a t i s t i c a l l y 
s i g n i f i c a n t d i f f e r e n c e s e x i s t between d i f f e r e n t c u t s . I t can a l so be seun 
t h a t some of the l e v e l s which were assumed in t h e p a s t t o be s i n g l e l e v e l s 
are s p l i t i n t o two or more s t r u c t u r e s (10.4 eV, 12.8 eV, 22.4 eV, e t c . ) . 
Thoro i s a s t rong c o r r e l a t i o n between t he behav io r of the p a r t i a l cross 
s e c t i o n s of low energy fragments and those corresponding to nea r symmetric 
f i s s i o n . This behav io r sugges t s the p o s s i b l e e x i s t e n c e of two d i f f e r e n t 
f i s s i o n modes. 

The d i f f e r e n c e s between the pu l se h e i g h t cuts are e s p e c i a l l y s t r i k i n g 
a t the resonance a t 12.8 eV. This s t r u c t u r e shows a d e f i n i t e s p l i t and a 
nonparametr ic s t a t i s t i c a l t e s t (Kolmogorov-Smirnov) gives a 2% p r o b a b i l i t y 
t h a t the d i s t r i b u t i o n s of two d i f f e r e n t cuts are members of the same fami ly . 
The c o r r e l a t i o n _ c o e f f i c i e n t shows a l a r g e n e g a t i v e va lue i n d i c a t i n g s t r o n g 
a n t i c o r r e l a t i o n between the two c u t s . 

A consequence of t h i s pulse h e i g h t e f f e c t i s the b i a s i n g of f i s s i o n cross 
s e c t i o n s by vary ing amounts when n o t a l l the fragments are d e t e c t e d . An 
accompanying paper c a l c u l a t e s the e f f e c t of t h i s b i a s in i o n i z a t i o n chambers 3 . 

In cases where the f i s s i o n cross s e c t i o n s are needed t o a few p e r c e n t 
accuracy , t h i s type of b i a s w i l l be u n a c c e p t a b l e . Cor rec t ions t o the a l ready 
measured cross s e c t i o n s can be c a l c u l a t e d on t he b a s i s of t he p r e s e n t unbiased 
measurements. 

In summary, we have demonstrated t h a t the f i s s i o n cross s e c t i o n s are 
s e n s i t i v e t o p u l s e h e i g h t b i a s and t h a t l eve l parameters c a l c u l a t e d from b i a s e d 
measurements may be in e r r o r . 
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agency of the United States Government. Neither the United States 
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FIGURE CAPTIONS: 

Figure 1, U-233 pulse height d i s t r i bu t ion . The l ines drawn indicate 
the cuts made. 

Figure 2, U-233 r e l a t i ve p a r t i a l f i ss ion cross sections with Gaussian 
smoothing, from 8 eV to 25 eV. The subsequent curves s t a r t i ng 
from the bottom correspond to the increasing energy pulse 
height cuts indicated in Figure 1. 
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