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From FY 2021 to FY2022, we conducted an experimental program aimed at acquiring nuclear data relevant to research on the
Accelerator-Driven System (ADS). These experiments utilized a proton beam accelerated to 107 MeV (with a repetition rate of
30 Hz) by the FFAG accelerator at Kyoto University. In the final year of the program (FY2022), the mass number distribution of
fission fragments and the yields of fission neutrons, produced by proton-induced fission, were measrued using the time-of-flight
technique. Furthermore, the fission rate of 2>’Np was measured in a spallation neutron field using a >*’Np fission chamber. This
paper presents an overview of high-energy fission experiments and measurements of the 237Ny fission reaction rate, alongside
a comparative analysis between neutron measurement data and nuclear reaction model calculations.
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Figure 1: Appearance of target holder in vacuum chamber.
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Figure 2: Operating principles of MCP detector (a) and
MWPC (b).
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Figure 3: Arrangement of detectors in vacuum chamber.
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Figure 4: TOF spectrum of fission fragments for p + 2%Bi
reaction.
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Figure 5: Mass number distribution of fission fragments for
p + 2%Bi reaction.
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Figure 7: Output signals of MWPCs and neutron detector.
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Figure 8: Experimental setup for 23’Np fission reaction rate
measurement.
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Figure 9: Pulse height distribution of 2’Np fission chamber
obtained by the measurement.
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Figure 10: Proton-induced neutron-production DDX of 2 Bi
at 98 MeV.
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Figure 11: Comparison of proton-induced neutron-production
DDX of 2%Bi at 98 MeV between the measurement and spal-
lation model calculations.

& JENDL-5 IZ & Bt E IR T & B 22 R — &
R ZEHHAS NI 5 T,

6. F&Bb

SRITEEP OB 4 FEITHIT T, HEKRKFED
FFAG HIE %% AT ADS OIFZERFIZE T 28T —
REWIRTE-0DERTO S LE2ERMLU, KT
o7 5 A2k b, ADS B D 100 MeV FEIS G T A
RIS THRET DEBBETETB LO0ET XL F —#
NEIZETEIET—XENETLIEEHIC, Boh
T — R %&F\WT ADS O GHI AW B KIS E TV D
WBERII2iTo72, ZZ2THEONZT— XL, 100 MeV
FEIS G T AB RS IZ B A K IGE TV O T E %
AIGNHGEES 2 72D OHFY D EER T — 2 EL 72 5,
SIX. BoNT—X &2 L ITKNIGTE T IV & 3T
BAGT 271477 )D&EEET> TV FET
»H5,

B
EREFITTHIIH-0, FTHEKRZ O MM — R
WZE KRB EWEREEE U, Z2I0E#HOEE

KU ET, RFRIISCRBFZER Y AT LR
FHEDOPAL IPMXD0219214562 223 7=H DT,

SE

[1] H. Iwamoto et al., “Experimental study of nuclear data for
Accelerator-Driven Transmutation System (ADS) using Ky-
oto University FFAG accelerator”, Proceedings of the 19th
Annual Meeting of Particle Accelerator Society of Japan,
Online (Kyushu University), Japan, Oct. 18-21, 2022,
pp. 404-409. https://www.pasj.jp/web_publish/
pasj2022/proceedings/PDF/TUPO/TUP040 . pdf

-153 -



Proceedings of the 20th Annual Meeting of Particle Accelerator Society of Japan

August 29 - September 1, 2023, Funabashi
PASJ2023 THOB2

[2] T. Uesugi et al, “Short pulsed beam extraction in
KURNS FFAG”, Proceedings of the 18th Annual
Meeting of Particle Accelerator Society of Japan,
Sapporo, Japan, Aug. 9-12, 2021, pp. 491-493.
https://www.pasj.jp/web_publish/pasj2021/
proceedings/PDF/TUPO/TUP026 . pdf

[3] H. Iwamoto et al., “Measurement of 107-MeV proton-
induced double-differential thick target neutron yields for
Fe, Pb, and Bi using a fixed-field alternating gradient ac-
celerator at Kyoto University”, J. Nucl. Sci. Technol., vol.
60, pp. 435-449, 2023. doi:10.1080/00223131.2022.
2115423

[4] Y. Tanimura et al., “Determination of neutron fluence in 1.2
and 2.5 MeV mono-energetic neutron calibration fields at
FRS/JAEA”, Prog. Nucl. Sci. Technol., vol. 4, pp. 392-395,
2012.doi:10.15669/pnst.4.392

[5] T. Sato et al., “Features of Particle and Heavy Ion Transport
code System (PHITS) version 3.02”, J. Nucl. Sci. Technol.,
vol. 55, pp. 684-690, 2018. doi:10.1080/00223131.
2017.1419890

[6] O. Iwamoto et al., “Japanese evaluated nuclear data library
version 5: JENDL-5", J. Nucl. Sci. Technol., vol. 60, pp.
1-60, 2023. doi:10.1080/00223131.2022.2141903

154 -



