Proceedings of the 22nd Annual Meeting of Particle Accelerator Society of Japan
August 6 - 8, 2025, Tokyo

PASJ2025 FRP028

J-PARC 3 GeV oo/0OraOY ASIE T OB MFIZLEH T IL L SEE(2)

EVALUATION OF THE SAMPLE ACTIVATION AT THE INJECTION DUMP OF
J-PARC 3 GEV RAPID CYCLING SYNCHROTRON (2)

A" &), FPEF 5= A, IAAETRR B
Kazami Yamamoto® *), Hideto Nakano®), Tetsuro Matsumoto®
A) Accelerator Division, J-PARC Center, Japan Atomic Energy Agency (JAEA)
B) National Institute of Advanced Industrial Science and Technology (AIST)

Abstract

To accumulate a high-intensity beam in the Rapid Cycling Synchrotron (RCS), the H" beams from the linac converted
into protons and injected into the RCS. In this process, a certain amount of the beam is not converted, and it leads to the
injection dump. Since the secondary particles are constantly produced inside the dump due to this waste beam, we have
studied if those secondary particles can be used as an irradiation test. In this report, we compare the results of calculations
using PHITS/DCHAIN codes and measurements using a germanium-semiconductor detector after activating a bismuth-

209 sample.
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Figure 1: Beam orbits in the injection line.
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Figure 2: Calculation model of the injection dump.
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Figure 3: Energy spectra of the secondary particles.

Table 1: Residual Nuclides After 1-year Cooling
Nuclides  Photon Dose Radioactivity —Harf Life

[uSv*m~”2/h] [Bg/cc]

207mp}, 1.0441E-03 8.7639E+00 0.806 s
207§ 1.8289E-04 1.0433E+01 3l.6y
10mA o 1.1822E-04 5.4473E-01 2498 d
124Qh 5.6609E-06 4.1150E-02 60.2d
67n 2.0084E-06 4.7445E-02 2443 d
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Figure 4: Detection efficiency calibration result.
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Figure 5: Gamma-ray spectrum of irradiated sample.
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Figure 6: Gamma-ray spectrum of irradiated sample and identified nuclides.
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Table 2: Comparison of the Radioactivity Between the Measurement and Simulation Results

Nuclides Peak energy =~ Measured Radioactivity ~ Calculated Radioactivity Ratio
[keV] [Bq] [Bq] (Measured/Calculated)

207mpty 570 8.54 19.6 0.44
207mpt, 1064 11.5 19.6 0.59
207 1770 18.8 23.3 0.81
10mA o 658 0.514 0.884 0.58
HomA o 885 0.657 0.884 0.74
10mA o 937 0.688 0.884 0.78
10mA o 1384 0.973 0.884 1.10
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Figure 7: Schematic of sample exchanger.
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