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1. Objectives

(a) To write 3 stalus report on inelastic scattering cross sections for weak absorbing FP
nuclides (e.g. even mass isotopes of Zr, Mo, Ru, P4, Na and Sm).

(b} To cbtain 2 recommendation on methods and mode! parameters for evaluation of the
inelastic scattering cross sections of FP nuclides.

(¢} To examine the reliability of meutron spectrs used for the analysis of the STEK
sample worth, The spectra were adjusted o wé;rcéwm the worth of standard samples.

2. Background

The imegfa? tests on the reactivity worths measured at STEK show good results for
srong absorbers (within 20%) but & trend of underestimation for weak absorbers.
Accordingly, Gruppelasr pointed out that such underestimation for the weak absorbers
came from umcertain inelastic scattering cross sections: for most FP puclides of the current
gvaluated data libraries, direct inelastic scattering écmss sections are disregarded. Up 10
the specialists’ meeting peld at JAERI in May 1992, the data status for Zx, Mo, Pd and
Ng isotopes assigned to the first priority nuclides %vm: investigated by comparing the data
in JENDL~3, JEF-2 and ENDF/B-VI with zach other, and the DWBA method was turned
out highly applicable for calenlation of direct inelastic scattering CrOs8 sections. However,
it was pointed out at the meeting that the {)Wﬁ,& method was not rigorous and might
show an anomalous behavior of the inclastic scattering cross sections, and the coupled
channel calculation was recommended as a benchmark for the DWBA calculation.

As for integral tests of cross sections, the results for JENDL~3 were reviewed: TR
values to the STEK experiments are generally in the range from D4 to 1.2 for the weak
absorbers, while those for the sirong absorbers are close to unity within 20%. The work
on mpeutron spectrum  calculation was alse introduced aiming & evaluation of the
uncertainties of the integral test itself.

This note describes the work made after the specialists’ meeting.

3. Work on Inelastic Scatiering Cross Sections

According to the recommendation at the speciatists meeting, the coupled channel
theory was applied to the melastic scattering mﬁmiati@ns for vibrational levels of 7y,
14454 and 1ONd by using the ECIS code. Level schemes are shown in Fig. 1 for g
and %Nd. As is shown in Fig2 for 1444 the excitation functions for vibrational levels
calculated with the coupled channel theory using slightly reduced imaginary potential

strength, Ws, gave a general agreement with the DWBA resslts denoted with JENDL~3
in the wide encrgy range up 10 20 MoV, Acmrdiagiy, we neatly reach the conclusion




that the DWBA it applicable to the direct inelastic scattering cross sections for the yity-
cational levels. However, further study is desirable for Pd and/or Ru in the mass mnge
around 100 to confirm the conclusion. The investipation for rotational level band is also
in progress. The latest result for BONg is shown in Fig. 3: coupled channel theory
caleulations were made by considering the 0*-2*~4*~6*~coupling and using $,=0.2848.
As for the 7% level at 1.77 MeV, the result of the coupled channel calculation with Ws
= 45 MeV agrees well with the DWBA calculation (JENDL~3) with Ws=0.13MeV.

For the second priority nuclides such as Ry, Czi, Ra, Co and Sm, the status review
of the inelastic scattering cross sections has been started and It ¥ now in progress.
Graphical Intercomparison of the evaluated data with experimental data was made for O3
and Sm. Figore 4 shows the results for Cd isotopes. The nuclesr model and their
parameters were surveyed for these nuclides and the direct inelastic scattering cross
sections was estimated with DWBAL

4. Integral Test of Cross Sections
() Spectrum Calculations of STER

Meatron specira of the STEK cores were calculated with the vectorized pointwise
Monte Carlo code, MVP, using & three dimensional homogeneous model of the STEK
reactor and corrected for a heterogeneous effect a}::mrding to the diffusion calowlations.
The results were compared with the original spectra reported from Petten and employed
to the sample worth calculations. Figure 5 sh;;ws? the comparisop of neutron specira
the test region of the STEK-4000 core calculated with the vardous models with the
original spectrum  (BCN-ADJUSTED). The Me?zte Catlo method gives appreciable
improvement of sample reactivity worth of the weak absorbers, although some
discrepancies are still remaining between the calculations and the measurements {See Fig.
6 and Table 1), In a lower energy range of which neatrons much contribute to worth of
the strong absorbers in a large core, the Monte Carde calculation comected for a
heterogeneous effect supports the original spectra which were obtained through the ad-
justment of a diffusion theory calculation spectrum o reproduce the reactivity worth of
standard samples. Table 2 and 3 gives the mszzgits for standard samples and stromgly
absorbing nuclides, respectively. Further investigation about plate heterogeneity effects and
the review of the (VB values of sample wornth m in progress.

(b) Integral Test of JEF-2 and ENDF/B-VI Data
The integeal tests for JEF-2 are being made at Cadarache. Details will be presented

by [, Salvatores.

8, Time Schedule
The work will be finished by March 1994,
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Table~2 C/E values of reastivity worth for standard sampies

Bonte~CarlotHeters Effect Flux % Origingl (ECK Adiusted) Flux
Nuclides | <C/E>» 3<£f§f§ <C/E >
N 0. 963 0. 018 9. 981
g 0., 8723 D. 028 D, 228
B 0. 847 0. ¢85 0. 851D
0 p. 153 0., 630 0, 728
---------- Al 6., B 71 6. 037 g, 817
. Pb 6, 823 B, 025 g, &6 ¢
RSt g, 98¢ 5. 023 6. 848

valuss of reactivity worth far strongly absorbiing FF puc |

des

. Monte-CariotHatero Effet Flux

' 0riginal (ECN Adjusted) Fiuy

""""" Nuclides . <c/E> 5 (C/EY  <C/E>
e 0. 968 0. 045 . 898
"i7g 0. 859 0. 626 6. 872
1o spy b. 883 6. 027 6. B9 4
157y 0. 888 6. 019 0. 899
4oy 6. 841 9. 018 5. 851
HSaEy 0. 888 5. 020 5. 868
H3eTh 1.009 6. 024 1.0t
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Fig. 3 Comparison of calculated and msasares:i jevel excitation functions for SN,

JENDL~3 (DWBA calculation) with Ws=9.13MeV,
ECIS {coupled channel mic&aiwa} with Ws=9, 13Mev and 4.5MeV.
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Fig. 4 Comparison of evaluated level excitation functions with experimental data
for cadmium isolopes with even mass number.




3TEK-4000  FLUX
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Fig. & Camgsaxisaﬁ‘ of neutron sgéécim sa?cu}aiic& with various models in case of
STEE-4000 core.
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