WP2017-21

Proposal for Compilation of Complementary Data Re-Analyses
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In nuclear physics we often observe a situation when the experiments have been re-
analysed by the physicists who did not participate in the original measurements. The need for such
re-analyses arises from the fact that it is more cost effective to re-process the existing data sets than
conduct a new and perhaps very lengthy experimental campaign.

The recent example of such work is related to the inelastic cross section data extracted
by the Berkeley Group (BG) from the Bagdad Atlas [1], where the original Soviet-lragi group has
published nuclear structure and decay information only. At the same time this publication contains
sufficient information to extract neutron inelastic cross sections. The corresponding project Web
page (http://www.nndc.bnl.gov/Ibnlatl.html) is shown in Fig. 1. Therefore, instead of conducting a
lengthy and costly experiment BG has re-analysed the existing data and produced valuable results.
The initial success has emboldened BG to conduct more new inelastic measurements and data re-
analyses. The BG-style work is strongly motivated by the fact that there are many raw data sets in
the U.S. laboratories that have been not comprehensively analysed and occasionally abandoned by
the original experimentalists; these data sets have been identified by DOE-sponsored committees
and they would be re-analysed by different groups of physicists in the near future.

These re-analysed data often represent an enormous value for nuclear physicists and data
evaluators. The recent work on the ENDF/B-VIII library and discussions during the MiniCSEWG
meeting in Los Alamos (May 4-5, 2017) highlights needs for the compilation of these data. The
latest version of ENDF library research and development effort heavily relies not only on the
original results of J.L. Kammerdiener (EXFOR entry 14329) [2] but also on the complementary
data sets produced by T. Kawano (14329163-14329165).

It is not unusual when not original experimental data are compiled in EXFOR for data
preservation and dissemination. For instance, in 2012 NNDC has compiled integral values from
Atlas of Neutron Resonances by S.F. Mughabghab [3]. The Atlas of Neutron Resonances
handbook contains a compilation of experimental and calculated neutron-induced reaction values.
These compilation data sets have been re-compiled again by NNDC as V1001-V1002 EXFOR
entries. There are also other examples when evaluated data sets have been added to EXFOR
because they cannot be added to ENDF library directly or preserved somewhere else.
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Inelastic neutron scattering is the primary energy-loss mechanism for fast neutrons in heavy (A>12) nuclei. As such, a good knowledge of it is
required for virtually all branches of applied nuclear science ranging from shielding calculations to the design of advanced nuclear-energy systems to
international security and counter proliferation. The need for improved neutron-scattering data was explicitly stated in the recent white paper from the
Nuclear Data Needs and Capabilities for Applications Workshop. In addition to its utility for nuclear applications, (n,ny) provides unique insight into
off-yrast nuclear structure due to the non-selective nature of the reaction (which can include a significant compound component) and the wide range
of angular momentum states accessible to fast neutrons

Angle-differential (n,n") data is notoriously difficult to measure due to the difficulties involved in measuring the neutron energy and the lack of intense
neutron beams. An alternate approach to determining (n,n'y) cross sections involves measuring the prompt y rays emitted from the excited states
populated via inelastic scattering, e.g., (n,n"). While these measurements lack the angle-differential information needed to improve neutron transport

thewv ran nrovide an important integral constraint to the nuclear-reaction evaluation process and can be used to improve modeling for nondestructive
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Fig. 1. An Atlas of Gamma-rays from Inelastic Scattering of Fast Neutrons Web page.

In light of the described above situation it makes a perfect sense to respond to the needs
of nuclear physics community and introduce a new X-series EXFOR compilations that would be
designated for the compilation of complementary data re-analyses performed by different than the
original physicists groups.
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