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Abstract

J-PARC 3 GeV Rapid Cycling Synchrotron (RCS) provides more than 700 kW proton beam to the neutron target. In
order to investigate the influence of the radiation, we intend to evaluate the radiations such as the neutron and gamma-
rays, which are generated due to the proton beam loss. If the amount of beam loss is excessive, it becomes difficult to
identify the individual neutron and gamma ray. Therefore, we investigated the signal rate of the extraction point of RCS.
Preliminary result indicated that we can enough distinguish the neutron and gamma-ray by the stilbene scintillator.
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600 kW user operation : until 9:00 15th Jul. 2021,
Beam study : 9:00 15th - 15:20 19th Jul. 2021,
Measurement : 9:30 20th Jul. 2021
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Figure 1: Residual dose distribution and location of the stilbene detector in RCS tunnel.
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Figure 2: Signal during whole acceleration period.
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Figure 3: N-y discrimination[13].
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(a) Signal during beam operation
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Figure 4: Measurement results.

-497 -



Proceedings of the 18th Annual Meeting of Particle Accelerator Society of Japan
August 9 - 11, 2021, Takasaki, Japan
PASJ2021 TUPO027

AL TWDDITHE ZAIL 77210 TR, AN
Wit FIZFE AL TWNDBZEN o T2, ZhuE, AFNHOITE
BOTAVABINTTZXZAI T TRIETHIET, B+
ANFHZ I TERSNA M- <D A5 F-=
KX —KENER . 400 MeV 755 3 GeV £ T AEEDOT
FNX—THIETHIENARETHHI LRI L TND,
HOHNE, BHEBRO M N EE RO T U2 AP T
IZEERE L, T NOEEINI T —Z AT TRIET HIE
T, I F T RNX—DOHIEZ RIFFICSE G528 7]
RECTHD,

L%, FER~ L F oL —RIED A REMS & 8
T RFHEIT> TV FETHA,

SE X

[1] High-intensity = Proton  Accelerator Project Team.
“Accelerator technical design report for high-intensity proton
accelerator facility project, J-PARC”, JAERI-Tech 2003-044
and KEK Report No. 2002-13, 2003.

[2] J. Kusano ed., “J-PARC fii T EHEL - MEER DI HU R
B BR IR 5 4E”, JAEA- Review 2008-022, 2008.

[3] M. Ferrai et al, “Experimental study of consistency
degradation of different greases in mixed neutron and gamma
radiation”, Heliyon, 5, 9, 2019, pp. 1-11.

[4] M. Ferrai et al., “Characterization of a polyphenyl ether oil
irradiated at high doses in a TRIGA Mark II nuclear reactor”,
Nucl. Instrum. Methods Phys. Res. B, 497, 2021, pp. 1-9.

[5] K. Yamamoto et al., “Recent Status of J-PARC Rapid
Cycling Synchrotron”, Proceedings of the 12th International
Particle Accelerator Conference (IPAC21), Campinas, Brazil,
May 24-28, 2021, WEPAB179.

[6] H. Hotchi et al., “Beam commissioning of the 3-GeV rapid
cycling synchrotron of the Japan Proton Accelerator
Research Complex”, Phys. Rev. Accel. Beams 12, 040402,
2009.

[7] H. Hotchi et al., “Beam loss caused by edge focusing of
injection bump magnets and its mitigation in the 3-GeV rapid
cycling synchrotron of the Japan Proton Accelerator
Research Complex”, Phys. Rev. Accel. Beams 19, 010401
(2016).

[8] H. Hotchi et al., “Achievement of a low-loss 1-MW beam
operation in the 3-GeV rapid cycling synchrotron of the
Japan Proton Accelerator Research Complex”, Phys. Rev.
Accel. Beams 20, 060402, 2017.

[9] T. Nakanoya et al., “3GeV > 7ahm b — A AGFHT~
D i /K 7% & E 3£, Proceedings of the 18h Annual
Meeting of Particle Accelerator Society of Japan, Online,
Aug. 9- 12,2021, MOP008.

[10]K. Yamamoto, “Efficiency simulations for the beam collima-
tion system of the Japan Proton Accelerator Research Com-
plex rapid-cycling synchrotron”, Phys. Rev. ST Accel.
Beams, vol. 11, p. 123501, Dec. 2008.

[11]K. Yamamoto et al., “Performance of the beam collimation
system in the Japan Proton Accelerator Research Complex
Rapid Cycling Synchrotron”, Prog. Nucl. Sci. Technol.,
Volume 4, 2014, pp. 243-246.

[12] http://spectrum-instrumentation.com/en

[13]F. J. Lynch, “Basic limitation of scintillation counter in time
measurements”, IEEE Trans. Nucl., 22, 1, p58-64, 1975.

[14]H. Hotchi et al., “Pulse-by-pulse switching of operational
parameters in J-PARC 3-GeV RCS”, J. Phys. Conf. Ser. 1067,
052015 (2018).

- 498 -





