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Abstract

Beam profile monitors play an essential role in the stable operation of high-power accelerator facilities such as spallation
neutron source and accelerator-driven transmutation systems (ADS) to efficiently reduce the hazards of nuclear reactor
waste. The beam profile at the spallation neutron source of J-PARC is observed by the secondary electron current on the
silicon carbide wires, which are implemented as multi-wire monitors. Since the beam durability of SiC is important, the
degradation of SiC wires was measured using low-energy heavy ions to accelerate the radiation damage on SiC. In this
study, the beam profile monitor based on luminescence was also developed using low energy heavy ions.
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Figure 1: Multi-Wire Profile Monitor (MWPM) imple-
mented with the Proton Beam Window (PBW) at MLF.
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Figure 2: Schematic of the experimental setup of SiC wire
with He and Ni ion beam irradiation.
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Figure 3: Status of the present SiC wire.
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Figure 4: Displacement distribution in SiC with irradiation
of He (1 MeV), Ni (10.5 MeV) and proton in the energy
region from 0.4 to 3 GeV.
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Figure 5: Result of secondary electron emission efficiency
to ion beam current during beam exposure as a function of
dpa in SiC.
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Figure 6: Schematic of the experimental setup for beam
profile luminescence imaging system for Ar-beam irradia-
tion.
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Figure 7: Results of view image, luminescence spectrum and peak luminescence intensity behavior during Ar-beam
irradiation for Cr doped Al,O3 sample.
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Figure 8: Same as Fig. 7 but for the sample of pure Al;O3 with slight impurities.
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