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GENERAL PURPOSE NUCLEAR DATA EVALUATIONS FOR ENDF/B-
VI: IMP.4CT OF CROSS-SECTION STANDARDS

P. G. Young

Theoretical Division
Los Alamos National Laboratory

LOSAhUllOS, NM 87545

Over he past year the (loss Section Evaluation Working Group (CSEWG) has fina-

lized and issued new evaluations for over 70 nuclides in Version VI of ENDF/B. These

data provide the foundation for a new series of reactor tmchmark calculations. An integral

parf of the evaluation effort for ENDF/B-VI has been the most ambitious effort ever undert-

aken to systematically and simultaneously reevaluate the cross sections used for neutron

standards. 1 While a number of the materials and reactions identi.fkd as standards are di-

rectly involved in fusion reactor calci.dations, the impact of the standards data is felt far be-

yond the spcc~lc standards reactions. The effect of the Version VI standards data fde on

several evaluations of data of interest for fission reactors is discussed in thkl F-r, together

with the methodology used to utilize k standards.

General purpose evaluations of several light elements that are impofiant for reactor

benchmark calculations were carried out at Los Alamos National Laborato~, including
I,2H, 6 7Li, IO,lIB, 14,15N, and 160. The lH(n,n)l H scattering, md the 6Li(n,u) ~d

1°B(n,a)TLi absorption (&< 1 MeV and 250 keV, respectively) cross sections are stan-

dard reactions and therefore were obtained directly from the simultaneous standards eval-

uation. With the exception of neutron total cross sections, which cart be determined abso-

lutely through transmission measurements, all the remsining evaluated reactions are depen-

dent on standards through the underlying experimental data base. In particular, since the

previous ENDF/B version was issued, a number of important new measurements have

been completed with sufficient accuracy that the availability of precise standards irtforma-

tion has become increasingly important, Good examples of such measurements are the

precision (n,n) and (n,n’) scattering measurements made at several laboratories for 6Li

(Ref. 2), 1% (Ref. 3), 14N(Ref. 4), and 160 (Ref, 5), which typically rely on the ‘H(n,n)

standud cross sectio,~, Other examples of standards application are a series of highly accu-

rate experiments to determine the 7Li(n~t) cross sectionb as well as a number of less pre-

cise measurements of (n,p) and (n,a) cross sections for 14N and 160 (Ref, 7),

I%e sim uhaneous standards evnlurttion had even greater impact on the Los Alamos

contributions to the actinide cvtiutitions, in pmticular, for the evaluations of the fission



cross sections for 2s7Np md 23%%, and prompt F for 235U, 237Np, and 23%%. In the

case of the (n,o cross sections, most of the experimental data base for 237Np and 2%% is

in the form of ratio measurements rclat ive to the z35U(n,f) cross section. Sim dad y, for UP

well over half of the available measurements arc relative to Vfor 252Cf, which is a primary

standard, aid several others arc relative to Fp for thermal neutrons on 235U, also a primary

standard. The existence of a highly accurate and internally consistent standards data fde,

together with a data base of carefully ~tformcd ratio measurements, has permitted very re-

liable determination of on,f and VPand thi.r covarianccs for these acd.nicks.

Lnorder to take optimal advantage of the improved data base, covariance analyses

using the GLUCS Baysim analysis codes developed at Oak Ridge National Laboratory

were performed for the *%%(n,f) cross section evaluation and for the VPevaluations for

235Uand z%% for incident neutron energies greater than about 1 keV. In all cases the ex-

perimental data were normalized to the EN’DF/B-Vl standards prior to analysis. Simplified

covariance matrices were estimated for the individual measurements from the experimental

details. For the ~%%(n,o evaluation, the ratio and absolute mcasurcmcnts were analyzed

separately with (3LUCS and then combined after nommlization of the ratio results. In the

case of VPthe prcscn! covariancc analyses were joined to rcccnt French cvaluations9~10 at

lower energies, The ENDF/B-VI evaluation of the 23%(n,f) cross section is compared in

Fig. 1 to a selection of the normalized ratio data and to the previous ENDF/B-V.2 evalua-

tion. Similarly, the EN13F/B-VI evaluation of VPfor 235U is compared to a portion of the

normalized cxpcrirncntal data base and to ENDF/B-V.2 in Fig. 2,

‘Ihe ENDF/R-Vl results in Figs, 1 and 2 are seen to be in better accord with the ex-

perimental data base than the earlier Version V,2 evaluations, Prclimi.rmrycalcularkms II of

the Los Alamos fast criticals CIODIVA and JEZEBEL indicate greater consistency with

those integral results than was the case with ENDF/B-V.2. It is our conclusion that the

combination of the comprehensive standards analysis with careful cvrduation techniques

has resulted in a data fdc for ENDF/B-VI that is more accurate and internally self consistent

than the previous F3DF/B-V.2 cvaluatiorm
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Comparison of the ENDF/B-Vl evaluation of the 23%%(n,f) crow section with a
selection of e ‘ ental data normalized using Version Vl standarda date and with
the previwa r DF/B-V,2 evaluation,
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Fig, 2 Comparison of the UP evaluation in ENDF/B-Vl for 235U with pan of the
experimcntml data baae and with ENDF/B-V.2, The CR rimental data were all

%ohined relative to ~2C’f Vand have been normalized to E F/B-Vi standards,



FIGURE CAPTIONS

1. Comparison of the ENDF~-Vl evaluation of the 23%%(n,f) cross section with a se-
lection of experimental data normalized using Version VI standards data, and with the
prmk.m ENDF/B-V.2 evaluation.

2. Comparison of the; evaluation in ENDF/B-VI for Z35Uwith part of the expcrirnen-
t?ital data base and wi FfiDF/B-V.2. TIMexpwimental data were all obtained relative

to 25zCf Gand have been normalized to ENDF~-Vl standards.


