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Introduction

There are significant discrepancies in the #U{n.y) cross section among major
evaluated nuclear data files in the world. It is ?:i“ze roason why owing to insufficient and
seattered data in available experiments, evaluators is forced to produce the vutcome hy
using personally-chosen nucear veaction zﬁa&ei& and they must moreover adopt
uncertain parameters in thetr calenlation. The evaluated values strongly depend on the
used models and parameters, which bave not been established so certainly as they are
mutually agreeabls, The other ebject which t’%;;ﬁssa evaluators apply the model caloulation
Sar the inelastic seattering process ia that they can consistently produce the partial
croas sections for encrgy levels and angular a:%:mim%mzmna of emitted-neutrons, whose
experimental informaation is very scarce,

T the prosent status, aceordingly, it ma}, be difficult that the members of the
sub-group agree at this meeting on the maieg..i;mn of a specific evaluation, because the
evaluators of every files have individually a ;}?@pﬁr scenario in their files. However, m
arder that the coordinator completes the ﬁn}i} veport on the evalustion of the #8L
inelastic cross section as soon as possible, he ;}mg}aws the tasks for the members af the
last section in this paper to prepare the draft :31 the final report.

In the Pllowing section, the issnes in t%w evaluation of ¥ {n,n'} is briefly poinied

put

Discrepancies in the Evaluated Data Files

A comparison of the total cross section of #¥U{n,n} in the evaluated data files is
shown in Fig. 1, incloding JENDL-3.Z, E?«Ef}%‘%@*}"&"; JEF.2, BROND-2, and CENDL-2,
The report mti:.,d “Tiatabase for 8L ;'mbati(i seattering cross section evaluation” {1}
was published in 1983 to provide a common 33?83‘3‘3%3 for the work in the subgroup. At
the time, JENDL is the old version JdE INTHL-% In JENTHLA3.2, all the data of ¥ {n, )
has been revieed and the report on the a‘&,jndy is published 13 3L It seewms that
BROND-2 and CENDL-2 have recently revza-efi but the coordinator haz not at hand
information about the data of ¥ i{(nw’}) in ihm& The final report should be written on

the basis of the latest mdormation.



Total Inelastic Scattering Cross Seclion ,

Although the dats shown in Fig 1 were gsrez»am}mé as tobal (n,n) cross sechion in
the experimental reports, the gquestion w%mﬁx{r they can he identified as the authentic
fotal (nn') cross section s wiwertyn, ﬁi}umsﬁ some are calenlated referving own
meagsurements and some have insufficient merg*« respiution to separate the inelastic
from the elastic part in the secondary aeutmﬁg apoetrum. Therefore, it is not necsssary
to require the severe agreement between éf;he gvaluated and measwred one. A
measurement of the total {nn) cross section iz so quite difficult that reliable
exporiments are not expected for an evaiuaﬁmf 1o produce cuteomes only depending on
available experiments, |

Partial Inslastic Svattering Cross Sections

There are many measwred partial (nn} Cross sections and angular distributions
of secondary neutrons whose data are mmmé}rim& in Rel !, Examples are shown in
Figs. 2 and 8 comparing the data in the files, ‘§’hm are go scattered that evaluators can
not draw the curves from them and rely on t£§z§ model ecaleulation mentionad above.

As new data are not published sinee 1539‘3 the gvailable experiments are as same

that the ones at the fime.

Double fhiterential Cross Sgction :

Measured Double Differentinl Oross Séctisn{‘i}}}}i} ig useful for evalustors o
inspect their own provedures at estimating i%iffemm;iai gquantities such as the level
excitation functions and angulsy ziissi;riif}ui:i{}'{%ﬁ of seconvdary neutrons by comparing

___________ between the DDX ecaleulated from their mztcbm% angd measured DX, For effoctive
inspection, the energy reschation of &emm}myﬁ neutron detection in the available DX
must be informed to the evaluators. In JENE}Q:I“?; evaluation, the DDY daty of Ref 4 1s

uaed,

VTheoretical Models and Parsmoters Used in ;’f}m» i

As a nuclews of 810 is deformed, t?}{«* appropriate theorstical models and
parametors must be adopted in the evaiuaii{bn of the #2Ui{n,n’ crosy sections with
caleulations. As an example, the ones apg}ﬁié;ad in the JENDL-3.2 evaluationii] are
surmmarized here to clarify the point al issue.

The erwrgy levels are distinguished to sgz%eg helonging to a ground state rotational
band, and guadrupole and octupole vihmtiénai bands, and others. The compound
process confribution is calenlated with Hauser-Feshbach-Moldaver theory using the
spherical optical model parameters of \éadim}d and YoungiBl, The direct process



contribubion is caleulated with the {:eupie«:’zwéﬁfazmeis maodel using the deformed optical,
potential parameters proposed by Bruyéres-le-Chitel group{6]. For the low lying lovels
in the rotational band which are strongly c::}u';é}efi, however, Engelbrechi-Weidenmiiller
fransformation which is an extension of the§ Hauser-Feshbach theory atb existing of
strong absorption channels is applied below 1.2MeV, The direct process contribution for
the vibrational band levels e produced with tim coupled-channels model by using the
respeetive band-coupling-strength 8 values which are obtained on the basis of the
experimentsl level excilation cross se::i:.imé;s near few MeV. The £ wvaluss are
eonsistent with the 7 -ray transibion prai&ai‘éiities abtained from Coulomb excitabion
experiments. The discrete levels are adopted heim& 1.25MeV and above it the exeited
levels are sssumed to be overlapped. ’ic final data installed in JENDIL3.2 s
determined by adjusting the caleudated rewiib referring the experimental DDX and
total {n,n) cross sections.

An the evaluators of the files have ;31’»:3{1%.3@3«:2 their own resulis on the individual
ouiiding-principles g8 mentioned above, we s}muié compare each other the data and
methods used in their svaluations. To do i:iizia study, the coordinator proposes the
following tasks.

(1} Inform the detsiled evalustion procedures for the 2¥U{n n") cross section in svery
evaluated data files in writing to the {:(}t;:{féinamr. They will be distributed to the
members of the subproup as soon as he reé&ives and be inchuded in the Bnal report
as the appendices.

{2y After comparing among the waiua’;:ionsj o the basis of the infermation, the
coprdinator will work out the draft of th@ final report and distribute i to the
members to exchange their views. :

(3) The final report will be issued by the end of this October, on the coordinator’s own
responsibility. |
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Fig. 9 Campmwas af the ealeulated and the ckpeximmta% elastic scabtering crosy

gections o s:ize ground state rotational ba‘zti fevels.
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