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Abstract

Many countries have proposed an accelerator-driven transmutation system (ADS) using a high-intensity proton accelerator
such as beam power with 30 MW. Also, multi-mega W facilities exceeding 1 MW, such as European Spallation Neutron (ESS),
have been constructed worldwide. To deliver the beam safely, a profile monitor to observe the beam correctly introduced
to the target plays an important role. Although the beam profile monitor consisting of multi-wires of silicon carbide (SiC)
steadily observes at J-PARC MLF, the damage to the wire is expected to be remarkable in the future high-power beam operation.
Therefore it is essential to evaluate the damage to the wire quantitatively. For the development of the profile monitor, a beam
test was conducted using heavy ion irradiation to accelerate damage on the sensor wires of SIC.
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Figure 1: Mulit-Wire Profile Monitor (MWPM) and beam
halo monitors placed at the Proton Beam Window (PBW). (a)
Whole view of the MWPM and halo monitors. (b) Close up
of the thermocouple type of beam halo monitors.

(b) Halo monitor
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Figure 2: Calculation result of dpa induced on SiC wire for
various beam conditions.
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Figure 3: Experimental setup.
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Figure 4: Photo of the experimental setup at TIARA, (a) SiC
wire and Faraday cup to observe the beam current, (b) Thermo
viewer to observe the temperature of sample.
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Figure 5: Setup of beam irradiation at JAEA Tokai Tandem.
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Figure 6: SiC wire electron emission with beam irradiation of
Ni 10.5 MeV and Xe 200 MeV.
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Figure 7: Electron emissivity of SiC due to beam irradiation
as a function of dpa, (a) dpa at the surface of SiC, (b) dpa at
the Bragg peak.
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