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 Monoenergy neutron beam : proton beam on Li target
 White neutron beam : deuteron beam on C target
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Possible experiments at NDPS (LOI)

= Measurements of (n, xn) reactions with quasi mono-energy
neutrons by activation technique

59Co(n,xn), 23Nb(n,xn), 97Au(n,xn), 299Bi(n,xn)

= Fission cross section measurements for heavy elements
(Pb, Bi, Th, etc.) or actinides (Np, Am, Cm, etc)
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Motivation: Neutron spectra for fast reactors

Neutron spectra in the Neutron spectra in a usual
Accelerator Driven Subcritical Reactor (Thermal) Critical Reactor
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S. . Bak et al, Eur. Phys. J. Plus (2019) 134: 603



Motivation : Lack of (accurate) nuclear data

= 209Bj(n,xn) cross sections
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Motivation : Lack of (accurate) nuclear data

=  197Au(n,xn) cross sections
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Motivation : Lack of (accurate) nuclear data

= 39Co(n,xn) cross sections
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Monoenergy neutron beams at KIRAMS via °Be (p, n) °B

* Initially, proton beams will provided at NDPS. (Deuteron beams later.)
At KIRMAS, two neutron energies with one protog energy (Ep =35, 40, 45 MeV)
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Cross sections for 29°Bi (n, 4n) 2V°Bi
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V. Chavan et al. “Monoenergetic neutrons from 9Be(p,n)9B reaction induced by 35, 40 and 45 MeV” Nuclear Physics A



Plan for measuring (n, xn) cross sections

* Cross-section measurements by activation techniques
* Monoenergetic neutrons from °Be(p,n)°B reaction
 Samples : Au, Bi, Co foils
* Proton energy: ~80 MeV
* Reactions

- 2°9Bi(n,3—6n) 207-204Bi

- 197AU(H,2-7I’1) 196-193Au

->9Co(n,p) >°Fe, >°Co(n,2-4n)>%*Co

* Detector for gamma-rays measurement : HPGe detector



Motivation : Neutron-induced fission

W High energy neutron induced (n,f) cross sections
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Cross Section (harns)

Motivation : Neutron-induced fission

B High energy neutron induced reaction: Th-232 (n,f)

#2Th(p.f)
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Probe to understand multichance fission —
Symmetric to asymmetric ratio —

1. Step in fission cross section

2. Measurement of fission yield

3. Measurement of (p,xn) reaction cross section
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Lack of nuclear data for high energy neutrons
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Cross Section (barns)
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Multichance Fission

First-Chance
Fission
(Eir¢ > 0 MeV)

Second-Chance
Fission
(EI*¢ = 6 MeV)
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K.J. Kelly, et al., Phys. Rev. Lett., 122, 072503 (2019)



Experimental setup

_ scintillator
Si detector

30
Energy [MeV]

neutron

scintillator radius : 50 cm
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Experimental setup

Fission chamber
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Plan (2021-2023)
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