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Benchmarking the LAi-iETT.” Fission Models

R. Il. Prael (LAXL)

Introduction

There has been considerable interest in improving the fission models in the LAHET1

Nlcmte Carlo code for the transport and interaction of nucleoas, pions, muons, !ight ions,

and ant.inuclecms. A it bough subact inide fission cent ributes lit t Ie to neutron production

in lead or tungsten targels, it can be significant for simulation of target acti~ation and

fission product contamination. The availability of new data permits new comparisons

to be made Ix=twen experinwnt and ca.lculat ion.

Benchmarking the Fission Models

Previous efforts2 at benchmarking the models have shown t hnt subact inide fission

is not w=ll estimated and that thwr is consifierahh= wnsit ivity to the physics options

employed in conjunction with the fission I,lodrl. ‘rhp quwt ion of model wnsit ivit.y is

Ilot ad~{rwxl(l hew. Thr rxamples of LA IIf?T calcu!at imu+ shown all U.XYItlw drfalllt

I, Al{fYr phJV+iCS options. t=. g.. Hwt ini int ranurlmr casca(lr, tlw R/\I, flssioll IIKXICIS.

and the Gillwrt-( !allwro]l-(!ook- Ignatyuk mt’rgy (lr~wn(lw,t Icw=I (Imlsity: t IN’ Illlllt ist ago

prwquilibrium n,odrl was lmt usml.

Since t hr ahwlut~ 23s(~ f+ssion cross st’ri iwl is wwl as H st a]](lar(l to (’XIrart I Iw

fission cross swt.ion frolll fission cross wdi(m ratio Ilwiisllrcnmlts. it l)lays a CVII1 ral



role in testing the calculational capabilities. The ‘-final” LAXL3 experimental results

have been made available for 235[7 fissiol]. The comparison with the LAHET calculation

shows the results are within 10% above SO Me\’. but there is cons~derable divergence

below. However, the g:neral features of the cross section are followed by the model

to low energies, In addition. the real test of the model is a comparison of the fission

yiehfs (as a fraction of the nonelastic cross section), since that is exactly what The fission

models predict. In LAHET. the prediction of the nonelastic reaction rate, and there[ole

the nonelastic cross section, is a function only of the intranuclear cascade model usrd.

Subactinide fission is much less wel! represented by [he present model, hut new

experimental results 4’5 show that the discre;)ancies may n’)t be as large as previously

indicated. Colnparisons are shown in figures 1 and 2 for natural Pb and 2“9Bi. The

comparison for PI] shows that alt bough calculated results arr mwywhere low, [he cal-

culated cross sections are within a factor of 2 above 100 \I~\’ and ill good agremnent

near 150 MPV, For 2W13i, the agreement is collsideral)ly better. Tllr Ix’havior of t hr

difference suggests that moclificat.lon of the fission I)arricr within t lw modrl Nmy wrll

lead t rI iml)rovcment.

Summr4ry



clear cascade-evaporation codes! In any case, the proposed use in LAHET of a global

nucleon-nucleus optical potential to determine the elastic and nonelastic reaction rates

would dlOW study Of the fission models to fdcug on the ca]culat~ fisgion ~ie]d rather

than on the crdculat.c I-Ifission rate.

However, there appears to be a growing nur,lber of consistent experimental nmasure-

ments of Pb and Bi fission that t-nay well be a basis for improvement of the subactinide

fission model in LAHET. The latter is not an emy task, since, to be done properly, the

fission model rmlst be consistent with the intranurlear cascade model and the sucwed-

ing precquilibriurn and evaporation models. The subactinide fission nmdel is a good

candidate for modification, since it. is a true model with well-ck%ned physical quantities

employed; the actinide fission n~odel is less treatable, since it only employs tabulations

of observed rations of fission- to neutron-widths.
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Figure 1: Ncut ron im-li~d natural Pb fission mm section. I,AIIIW ralculat ions
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with Ikrt.ini 13J(.’and hradt physics options (Iinr).
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Figure 2: Neutron induced “mBi fissio[l crow stwt ion. I,A HET calculations with

Bertini INC’ and default physics options (Iim),
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