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The webpage
contains extensive collection of experimental information for neutron-

induced reaction measurements by  time-of-flight technique and
corresponding EXFOR compilations.
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"] Objective

Neutron-induced reaction cross section data in the resonance region are important for many fields of science and technology. Regarding nuclear
energy applications such data are needed for analysis of nuclear criticality safety, advanced fuel cycle developments, nuclear safeguards applications,
nuclear waste managements, etc. There are very few experimental facilities worldwide providing data in the resonance region: GELINA (IRMM,

— | Belgium), J-PARC (Japan), n_TOF (CERN), ORELA (Oak Ridge, USA), RPI (NY, USA), each with its own characteristics. All facilities employ accelerators
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for production of neutrons in a broad energy range and data are obtained by transmission and capture measurements by time-of-flight method. Proper
| analysis of the data in the resonance region (total, capture, fission cross sections, and time-of-flight spectra) requires knowledge of response functions |
of the complete target to detector set-up.
The TAEA Nuclear Data Section is collecting experimental neutron-induced reaction data for the EXFOR library in collaboration with other data centres |
constituting the International Network of Nuclear Reaction Data Centres (NRDC). Data for neutron induced reactions in the resonance energy region are |
1| essential part of the EXFOR database. However, there are many EXFOR entries where resonance parameters are compiled without energy dependent
| data (cross sections, time-of-flight spectra). To make optimum use of the results of such experiments for an evaluation of cross sections it would be
advisable to have the experimental observables available in a form that they can be used to extract the required parameters. We recognize that such

: | time-of-flight data must be documented with supplemental information (e.g., experimental condition, resolution function) in order to properly process |
the experimental information.

|| Complementary to the data obtained by conventional time-of-flight method are the results from lead slowing-down spectrometer (L5DS)
_|| measurements. Correct interpretation of the LSDS data requires additional information on spectrometer resolution function as well.
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Expected Outputs

Identify all observables and experimental information required for proper evaluation of neutron induced reaction data and associated uncertainties in the resonance
energy range

» Prepare templates that include the information required to be compiled in EXFOR and submit such information for different type of experiments and facilities based
on the developed templates

s Provide information and examples of response functions in order to allow NRDC community to develop rules and format for the compilation of the observables and
uncertainties resulting from TOF measurements

» Experimentalist are encourage to provide all available data and response functions for experiments already compiled in EXFOR for addition to the database
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Differences between response functions have to be taken into account if
the same quantity has been measured at different experimental facility.

C | 8 httpsy//www-nds.iaea.org/index-meeting-crp/CM-RF-2013/docs/Guber.pdf
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Resolution broadening have to be applied to the evaluated data in order
to compare experimental data with an evaluation.
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Broadening of i1solated Breit-Wigner resonance due to different
components
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Broadening of *Fe 1.15 keV resonance
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Schematic view of neutron interactions in TOF spectrometer

& https://www-nds.iaea.org/index-meeting-crp/CM-RF-2013/docs/PSCHIL2.pdf
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Response of TOF-spectrometer
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Resolution energy dependence 1n terms of neutron flight path
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Cea n_TOF CERN: Simulated resolution function
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By Dr. Kino
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The resolution function was obtained by simulating neutron pulse shapes with a Monte-
Carlo simulation code, PHITS.

The solid lines are fitted "lkeda-Carpenter function”.

The dashed and dotted lines are the slowing-down and storage terms, respectively.
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K.Kino et. al.,, Nucl.Instr.Meth. A, to be published.
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Fitting parameters for the resolution functions of different experiments
have been recently provided to EXFOR and compiled.
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C2A Nuclear data codes capabilities

For the target-moderator assembly, the SAMMY code provide analytic models for
the ORELA, RPI and nTOF facilities. The RPI and nTOF facilities share the same
analytic model (extension of the RPI model proposed by Frank Gunsing)
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The REFIT and CONRAD codes provide a set of analytic models able to describe

each contributions
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For the compilation of capture cross sections the following comment

from F.H.Froehner (20370) should to be taken into account:

“Capture cross section data are capture yields divided by sample thickness (atom/b),
equal to true cross section only where effects of sample thickness (self- shielding,
multiple collisions) and resolution are negligible.”
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Experimental observables
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Recommendations of the Consultants’ Meeting for NDS of TAEA,
NRDC and EXFOR compilers

* Set up and maintain a repository where information on response
functions of different facilities can be collected.

* No constraints on the format of response and resolution function should
be given, but an implementation in existing codes (e.g., CONRAD,
REFIT, SAMMY) could be supplied when possible.

* The repository should foresee support for 2-dimensional histograms to
report numerical response functions R(¢,,E,) (or in equivalent distance)
as a function of time-of-flight and real neutron energy.

* NDS should inform the NRDC Network about decisions of the meeting
in order to establish rules for compilation of all information relevant to
the spectrometers’ response function.

* Compilers should send a request to authors to provide information
according to the template and include all data in the compilation of the

experiment.
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