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1. Introduction 

Several intercomparisons [11,[21 of computer codes used to  calculate 
nuclear cross sections show general agreement but significant differences in 
de ta i l .  Since these codes embody the same mathematical functions and the 
intercomparisons use the same input parameters one would expect, i f  the 
codes a re  indeed ident ical ,  t ha t  the r e su l t s  would be the same t o  a high 
degree of accuracy, limited only by the rounding errors of the computer used 
For most practical purposes the differences between the codes tested i n  pre- 
vious intercomparisons are  not important. It i s  however desirable to  iden- 
t i f y  and, where necessary, correct the sources of these differences because 
they may well cause s ignif icant  e f fec ts  when the program is used i n  other 
domains of parameter space or when the code is used as a subroutine i n  a 
more extended calculation. 

A previous report  C31 contained the r e su l t s  of an intercomparison of 
nuclear opt ical  model codes for charged and uncharged particles.  The present 
study is devoted t o  Hauser-Feshbach calculations. I n  section 2 the 
specif icat ions of the t e s t  calculations a re  given and section 3 s e t s  out the 
forms t o  be used for  sending i n  the calculated results.  

2. Specification of the Calculations 

The Hauser-Feshbach theory enables the cross-sections of compound 
nucleus reactions t o  discrete  f ina l  s t a t e s  t o  be calculated from a knowledge 
of the  transmission coefficients i n  a l l  channels and the energies and to t a l  
angular moments of the s t a t e s  of the residual nuclei. 

Since the purpose of t h i s  intercompairson is  t o  compare the computer 
codes, we calculate  only ine las t ic  neutron scattering from an imaginary 
nucleus 60Co (2.27, N.33) +with s t a t e s  a t  the follwing energies (MeV) : o+, 
0; 2+, 0.1; 4+, 0.3; 0 ,1.0. The calculations should be made a t  the 
following energies : 0.2, 0.5, I, 2 MeV and the d i f fe rent ia l  shape e l a s t i c ,  
compound e l a s t i c  and ine las t ic  scattering cross-sections should be tabulated 
a t  10' intervals  i n  the CM system. 



The transmission coefficients should be calculated from optical 
potentials specified for a l l  channels by 

- 1 
where f u ( r )  = [I + exp { ( r u ~ 1 / 3  - r)/au}] 

with Us50 MeV, W=10 MeV, ru=r,=1.2 fm; au=aw=0.6 fm. A s  i n  the opt ical  model 
intercomparison, the wave number par ameter is  0.21 8732. For consistency 
reasons, integer masses should be used. 

Hauser-Feshbach dalculations may d i f f e r  i n  sever a1 respects, i n  
par t icular  concerning the  method used t o  take account of the  correlation 
between the incident channel and the outgoing compound e l a s t i c  channel. This 
correlation af fec ts  the compounds e l a s t i c  cross-section a t  low energies, and 
consequently the non-elastic channels open a t  these energies. Its magnitude 
can be calculated i n  two ways: (i) by the Moldauer width fluctuation correc- 
t ion (WFC) and (ii) by the H R l W  formalism [51. The Moldauer WFC requires the 
evaluation of an integral  and the HRTW formalism i n  i ts  simpler form 
requires an i te ra t ion  calculation. Since ea r l i e r  codes may have the Moldauer 
WFC and l a t e r  codes the  HRTW method, calculations should be made w i t h  
whatever options a re  available, and included i n  the f ina l  tabulation. 

I n  par t icular ,  the previous s t a t i s t i c a l  model intercomparison 
exercise d i d  not include d i f fe rent ia l  cross-sections, and i n  some of the 
outgoing channels it is notable tha t  the cross-sections d i f f e r  by quite 
large factors. It therefore remains desirable to  make a precise intercom- 
parison of s t a t i s t i c a l  model codes so as t o  establ ish the  correct values, 
and that  i s  the principal motivation of the present study. 
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Table I. Sha~e-ElaskLE-C~~ss-Sect~on~~C~M~~ 

(Energies  i n  MeV, Cross Sec t ions  i n  mbarn/sterad.) 
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Table I I. C~~~~und-EbasLic-Cross~SecLi~!n~f C d f  1 

(Energies in MeV, Cross Sections in mbarn/sterad.) 

W C  -- HRTW -- 



Table I I I. ~neLastic-C~~ss-Secti~n-~st-~eveL-LC~M~1 
( 2+ 0.1 MeV) 

(Energ ies  i n  M e V ,  Cross Sec t ions  i n  mbarn/sterad.)  

WFC -- HRTW -- 



Table IV. Inelastic Cross Section 2nd level (C .M-1  

( 4+ 0.3 MeV) 

(Energies in MeV, Cross Sections in mbarn/sterad.) 
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Table V. ~nelast ic -Cz~ss-Sect i~~~3z:P~~evel - f  CZ&1 
( 0+ 1.0 MeV) 

(Energies in MeV, Cross Sections in mbarn/sterad.) 

W C  -- HRTW -- 

Table VI. Total and Reaction cross section 

(Energies in MeV, Cross Sections in mbarn) 


