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Abstract

Accelerator-driven transmutation system (ADS) using a high-intensity proton accelerator such as beam power with
30 MW has been proposed in many countries. Although multi-wire profile monitors consisting of silicon carbide (SiC)
multi-wires steadily observes so far, the damage to the wire becomes remarkable in the future high-power beam operation,
so that it is important to quantitatively evaluate the damage of the wire. For the development of beam profile monitor, a
beam test was conducted using the Ar beam to accelerate damage on the monitor. It was found that the SiC wire remained
good status for the damage equivalent damage of proton for a half a year beam operation with 1| MW proton. In order to
obtain a two-dimensional beam distribution, a fluorescent beam profile monitor was developed and examined with the Ar
beam. Although the fluorescent light decreases remarkably with beam incidence in the long wavelength, the degradation
can be improved by selecting the short wavelength with decreasing the doped Cr ions.
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(a) Beam monitors placed at the
PBW
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.
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Figure 2: Experimental setup of beam profile imaging sys-
tem for Ar beam irradiation.
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Figure 3: Beam profile obtained with fiber imaging sys-
tem for (a) AF995R and (b) DRZ-High. Beam shape was
uniformed by nonlinear focus.
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Figure 4: Luminescence spectra after irradiation of the Ar
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Figure 5: Peak intensity trend of AF995R for long time
irradiation of the Ar beam with 75 nA. Line shows result
by linear fitting after 0.2 h.
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Figure 6: Spectral intensity of PHOSCERA and SIALON
for various irradiation time of the Ar beam.
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Figure 8: Spectral intensity of AlOs spray for various irra-
diation time of the Ar beam.
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Figure 9: Trend of current on SiC wire during Ar beam test.
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