SG10 Activities on Inelastic Scattering Cross Sections
for Fission Product Nuclei

Cordinator: M. Kawal (Toshiba) ,
Monutor:  H. Gruppelaar (ECN).

{1) Comparison with IRMM data: Completed

At the last WPEC meeting at ANL last 'yeéar, 1 sent the noies on comparison of
evaluated inelastic scattering cross sections for Pd isotopes with the new data reasured at
IRMM. It showed that JENDL-3.2, in which direct inelastic scattering contributions
were taken into account by means of the DWBA céicuiaiim, were in good agresment with
the measured data. This result may be the same for the other FP nuclel. So, 1 concluded
that the DWBA is applicable to evaluation of excitation function of inelastic scatering to
one phonon state, while the evaluation for defoméd nuckei such as Nd and Sm should be
relied on the coupled channel theory. At the m%:ctmg, ihe home task to confiom the
conclusion by comparing the evaluated data with ﬁ}a new data measured at IRVIM for Mo,
since nuclet. with the mass around 100 has a possibility showing some kind of
anownalous behavior of crass sections which are much intersst from view point of

astrophysics.

H. Weigmann ot IRMM sent © me the neVs experimental data for molybdenum
isotopes (Mo-96, 98 and 100% A paper df:sr;ribiiﬁg the details of their work will be
presented at the Conference on Nuclear Data for Science and Technology in Trieste, 1997
{ authors: 1.-G. Bimn, E. Wattecamps and H. W&igmam} ). 5. Chiba at JAER!Y have
plotted them with JENDL-3.2 g5 shown in Fagﬂre& 1 through 3 which show good
agreement except for Mo-100.

As for Mo~-100, Y. Nakajima at JAER] and I have checked  the consistency

N.B. The IRMM data for Mo-100 are compaosed 5;;;" the swm of the cress section for the
Sfirstlevel g 536 keV plus 0.88 * the cross m,tz(m Sfor the second level @ 695 keV {only
this sum could be determined because the zn!en.szg‘y of the 160 keV ransition between
these twao levels coudd not be measured), and cmssé section for the third level at 1064 ke
excitation energy for incident neutron engrgies E < 28 MeV.

Onticdl model poameters used for evaluation of inelastic scatterring cross sections
were these of Wdlter and Guss (1985 Sawug Fe Corzf,, . 1078} for JENDL-3.2, wud those
determined by Iijima and Kawai for JENDL-3.1 {J. Nucl. Sci. Technol.,, 20,77 {1983}).
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the experimental data between the IRMM data and ﬁ}a others, by comparing then with the
reference data {(here modified data of JENDL-3. }3 1 think the IRMM data are generally
consistent with the dats of ANL and University ﬁif}{emuck}c Then, we made a parameter
study for the DWBA calcnlation to improve eva}z.%;aiim of the cross section for the first
fevel at 536 keV. In the csloulation, the optical r?;m‘iei parameter are those which were
emploved for evaluation of JENDL-3.1. The defprmation parameter is $.231 based on
Raman’s evalugtion {(Atomic and Nuclear Daia Tabif: 36, 1 (1987)). The caeulated
results are shown in Figs. 4 and 3.

Figure 4 compares the calculations with ﬁ;f: IRMM data. The sum of the cross
section for the first level plus the second level is pwresnmated as like JENDL-3.2. The
thick dotted Hine which gives good agreement with the experimentad values is the result
with half contribution of direct inelastic scatiering which means the deformation parameter
is reduced by a factor of sguare root of two. 'ﬁms, 1 think we can obtain good results by
choosing the optimum nuclear model parameter xei with the DWBA method. The result
for the third level is good. |

Figure 5 shows the comparison of the exuiatmn function for the individual Jevels
up o 1136 keV. A relation of the calculated vaiuf:s; 1o the measured data is on the contrary
between the first and the second levels.  Since it 13 much likely that the contapupation of
vaw experimental data isto each level happenes, f;um of them is better for comparison.
However, the result with Raman's parameter must be overestimated, The reduced
parameter gives better result as for the IRMM daia Between Figs. 4 and 5, | think the
experimental data measured at IRMM are consi&;tezfi with the others.

Finally, I bave reached conclusion that the DWBA is applicable for most nuclel
the fission product mass region, while the coupled channel theory is needed for some

nuclei in the deformed nucleus region,

{2) Final Report: In Progress

I will write the final report of the SG10 by addmo the result mentioned above to the
contents which were presented at the Ertem.zwmii Confersnce on Nuclewr Data {(a
Gatlinburg i 1994} and at the Specialists’ ’*dszeuﬁv on Fission Product Nuclear Data {at
JAERI in 1993). :

The intercomparison of the integral tests fm the STEK experiment should be
enveloped in the scope of Subgroup 17 on ﬁsszg‘m product capture cross section, as i
insisted in the last WPEC meeting at ANL, since } is:mﬁd not wait for the result of JEF-2.

N3




TTEOW SO uopons ssaan Suisyros

SUSTOW J0§ WAL 12 PInSEat vIEp M) Yua 7 - TCINTS Jo vostreduwo)y

(ABIN) “3
G % c 2

| m m w f m !

¢ € 1ANIP ——
- 99 — |

! | m | | |

[9AB] 18- | 10} (U'U)ON,

I

31

00




.

| .mm,aw& 3O GO0S $IOID SurIamos
MISEIOUT JOF NN 18 PAIOSESW ewp Ay gias 7 -TICINTIL 10 nosueduio)y

(ABW) "3

PIE Z'EIANTN -~ ~
PUZ 'S IONTN e

pig By —y |
- puz 188y |

1§ m | |

7 S



DYSUIAUE JOF JYINNT 18 PRIASEIN RIED W s TTE-TANEL IO gosuedwny ¢ Sy

"GO 1-OW JO HONIS SSia Bupaneos

(AOI) "3

o

rnninn.

frooooo

ey

i

PIE ‘ZEIONTL - -~

- PUZ,88'0HSL ‘2 EIANTL ——

4339 wmmww 1y ....s.m
PUZ, 8R0S “wmmm i

|

m “

(u‘u)olN




2 - |
o [NELASTIC SCATTERING

1.8 W GEELEXP 7
-y e JENDRAZ.1 38 .
) L eanes JEF2 2 4
o "
p 8.8
L
LR B § 5
43
Sacas?
g2~
e
AN S——
whood -
o
43
(9]
@ 1.8~
0
<
t.
) X
JEF-2.2 {15t 3 08820
e JEMDL-S.1 (15 + D.85°@nd)e0 5 Divect
g.8 s :zfi PANNNER NNNUEES SUNUOE SUUUIT 5 VHOOC SOOI WSS SO SRS SN

8.0 1,8 0 1.0

Neulron Eneﬁgy {MeV)

Fig. 4 Comparison of modified JENDL-3.1 data with the experimental one measured

at IRMM.for inelastic scattering cross section of Mo-~100.
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