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Title: Measurements of Photo-Nuclear Reaction Cross Sections of Se isotopes and Study of Neutron Capture

Reaction Cross Sections of "°Se using the y-Ray Strength Function Method

7Se (half-life = 2.95x10° years) is one of long-lived fission products (LLFPs). Its neutron capture cross
section is a key parameter for a feasibility study of transmuting "’Se into a stable nuclide. The capture cross
section is also important in the field of nuclear astrophysics since PSe is a branching point nucleus of
s-processes. However, there is no direct measurement on the capture cross section of ’Se for any neutron
energy range because obtaining a sample of PSe is extremely difficult. Therefore, the nuclear reaction cross

section of "’Se is estimated using nuclear reaction statistical model calculation. On the other hand, the stable

76,77,78,80 76,77,78,80

isotopes of Se exist in fission products. Thus, the nuclear reaction cross sections of Se are also
necessary for the research and development of a nuclear transmutation system which does not perform isotope
separation.

In this study, the (y, n) cross sections of 76.77.78.80

Se were measured by using laser-Compton scattering (LCS)
y-rays. The LCS y-rays were produced in the Tsukuba Electron Ring for Acceleration and Storage (TERAS)
through head-on collisions of laser photons with relativistic electrons. The energy distribution of the
LCS y-rays was measured using a high-resolution high-energy photon spectrometer (HHS). Neutrons from (y,
n) reactions were detected using a 4n-type neutron detector. The incident flux of the LCS y-rays was monitored
by a large volume Nal(TI) detector set behind the neutron detector. As a result, the accurate (y, n) cross sections
of 777 7880ge were obtained. The y-ray strength functions (yYSFs) were deduced based on the obtained (y, n)
cross sections. The (n, y) cross sections for ' 77-7°Se were calculated using the statistical model calculation
code CCONE with the deduced ySFs. The uncertainty of the calculated "’Se(n, y)¥Se cross section was
evaluated by comparing the calculated "®7’Se (n, y) cross sections with experimental data on the "*"’Se (n, y)
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cross sections. Finally, neutron capture cross section data of '“Se with clarified uncertainness were

provided.
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