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Abstract

Polycrystalline graphite is a principal target material for muon production under high power proton beam irradiation,
because the graphite has extremely high performance for these applications. However, the graphite is easily oxidized at
high temperature. In the case where air is unexpectedly introduced into the primary beam line during high power beam
operation, a robust closed area is required to enclose the conse-quent contamination. Recently, we started to investigate a
new target material with higher performance. Silicon carbide (SiC) is an excellent candidate. But a monolithic SiC cannot
be used as a structural material under the pulsed heating cycle, because it is brittle. So, NITE-SiC composite material,
developed for fusion and fission reactor at OASIS group, Muroran Institute of Technology, is investigated. Brittleness of
SiC is improved in this composite material. We are planning to have a proton irradiation of the samples at NO beam line
at . The purpose of this pro-posal is to obtain the information for produced amount and emission of the radionuclides of
the SiC composite material through high energy proton irradiation. Some of the produced radionuclides, especially tritium,
are emitted into vacuum. The emission rate strongly depends on the temperature. So, after the irradiation, the temperature
dependences of the emission are measured with heating of the irradiated samples at a range from room temperature to
1300 Kelvins. Actually-obtained datum of production of the radionuclides by the experiments will be compared with the
results through Monte-Carlo code, PHITS. In the simulation, after 1day from the irradiation, the samples can be handled
by hands-on maintenance at the radioisotope (RI) building in RCNP. They can be trans-ported with an appropriate
packaging from NO beamline to the RI building. The amount of gam-ma-ray emitters will be determined by gamma-ray
spectroscopy using high-purity germanium de-tectors. After the gamma-ray measurement, the sample will be set into a
vacuum vessel with a heat-ing oven. Then after heating, the residual tritium inside the sample is precisely measured by
LS1800; liquid scintillation counter (LSC) system at the RI building. When the material properties of the SiC composite
material under the proton beam irradiation are understood, it will be one of the most valuable material to accomplish more
stable and safer beam operation.
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Figure 1: Muon Target at J-PARC.
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Figure 2: MuSIC target at RCNP, Osaka university.
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Table 1: FBREFEID 5 cm OEEEETOREE (mSv/h)

BT BRSO TAHIEN kD, fERE LT, BHZEA B Pure SiC SiC composite ~ Graphite
W L7 R CORERE BT 2 FSHE, Box O material
R B — B A WA 5 20 TR T B, S Y
Fresh 3.65 3.80 1.35
After 1 day 0.0417 0.104 0.00104
After 3 days 0.00625 0.0318 0.000938
After 7 days 0.00208 0.0104 0.000833
Table 2 : FRITFEL P DI B U BE (Bq) DHFEHER
Pure SiC SiC composite material Graphite
SiIC+ABY%+Y H %
Fresh Total | 4.11E+07 Total | 4.11E+07 Total | 1.98E+07
Si27 | 1.20E+07 Si27 | 1.25E+07 Cl11 | 1.77E+07
C11 | 9.90E+06 Cl11 | 8.33E+06 C10 | 1.09E+06
Al26m | 5.73E+06 Al26m | 5.73E+06 Be7 | 2.71E+05
After 1 day Total | 4.01E+05 Total | 9.90E+05 Total | 2.76E+05
Na24 | 1.98E+05 Be7 | 1.88E+05 Be7 | 2.66E+05
Be7 | 1.82E+05 Sr83 | 1.82E+05 H3 | 6.77E+03
After 3 days Total | 2.19E+05 Total | 5.21E+05 Total | 2.71E+05
Be7 | 1.82E+05 Be7 | 1.82E+05 Be7 | 2.60E+05
Na24 | 2.14E+04 Sr83 | 6.77E+04 H3 | 6.77E+03
After 7 days Total | 1.88E+05 Total | 3.39E+05 Total | 2.55E+05
Be7 | 1.72E+05 Be7 | 1.72E+05 Be7 | 2.50E+05
Na22 | 9.90E+03 Ge71 | 2.92E+04 H3 | 6.77E+03
H3 | 7.29E+03 Sr87m | 1.61E+04
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Figure 4: 34T~ 1 & 2 OHE&X.
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