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ZERO-DIMENSIONAL GROUP COLLAPSING

by
R. B. Kidman and . E. MacFarlane

Los Alamos Scientific Laboratory, University of California
Theoretical Division
Los Alamos, New Mexico 87545

The purpose of this work is to develop a zero-dimensional gtoup collapsing
capability that will enhance the applicability of ERDA's format~ and super-group
standarization? efforts. New physice algorithms are introduced which allow an
exact collapsing to a subset group structure.

The link between multigroup processing codes and reactor physics codes is
characterized by a multitude of formats aud multigroup structurea. Standardized
formats and a standardized fine-group structure are being introduced in an ef-
fort to simplify this area and facilitate the communication of nuclear data be-
tween installations and codes involved in the national fast reactor development
program,

. A computer code, CINXa. has been developed to accept cross sections in the

standardized ISOTXS, BRKOX3, and DLAYXS f;lel.l to collapne the cross sectiona
to a subset, fewer-group structure, and to put the results in the original cccel
format. This code allows the umer to tailor a multigroup library to his needs
without having to re-run an expensive multigroup processing code.

Collapsing can proceed with a built-in weighting function or with one pro-
vided by the user. If this wcighting function is the same as the one used to
generate the original multigroup cross sections, then the resulting collapsed
croaes sections will be oxactly the same as those that would be obtained by gen-
erating the course group cross sections directly.

Most infinitely dilute quantities, <o, >i, (quantities which are dorived as-
suming the element is prosent in lov concontration) are collapsed In a straight-
forward manner by preserving reaction rates

<°x>l - Z«; > ¢ 2% . ' (1)
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is the resonance-smoothad wuightins function.

Self-uhiclding factors, I x(Tro ), which adjust infinitecly dilute cross Rrec-
tiona to offaective cross necriona n? temperature T and composition 0g are mora
difficult to collapse., The ability to promervo raeaction rates and cxactly col=-
lapse these [=factors depends on the ability to reproduce the fine group flux
usad in tho original goneration of the multigroup constants
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The resulting e:xact collapsing algorithm for the capcure, elastic, and fission
f-factors is

I ) :E : i i1 :E : i

fx(T.oo)<ox> fx(T.oo)<ox> 3//, ¢ . (6)
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One f-factor, f:ot' is provided so that one can compute an effective diffu-

sion coefficient for use in diffusion theory codes. This ru:juires that the total
cross saction be weighted by the current ¢1 rather than the flux ¢

1
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The final algorithm for collapsing !tot('r.ao) becomas

farhgres” Z; ftimc('r”o)“’t’id’li/ Z: o ®
€ iel

1 Equationa (6) and (8) can easily give 1% difforcnces from weighting with junt
¢0‘ One percont errors in these cross scctions can lead to non-nogligble effects
on reactor parcmoters which justifies the added complexity of Eqm. (6) and (8).

In ordar to make MINXA (or any CCCC) cromm section libraries available to a
widely-used sat of diffusion theory veactor design codes, CINX has boun provided

with optionnl output in the 10X and PERT-VS formats.

CINX running timen on u CDC-7600 are relatively shovt. It takea 29 neconds
to collapno a 240 group Pu-239 to 50 groups. (It takes MINX 2410 saconds to gon~-
arate a 50-group Pu=239 from scrateh!) It tnkes 64 soconds to combine 50-proup,
101-1isotopa 1S0TXS and BRKOXS files into the 1DX format.



The CINX cole and LIB-IV? (an ENDF/B-1V based, 50-group, 101 isotope, MINX-

generated, and tested library) are being distributed as a self-contained pack-
age by Brookhaven National Laboratory.

The result of this devclopment cffort 1s a convenient, casy-to-use CINX

code that can cxactly collapse multigroup cross sections in the CCCC format.
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