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Abstract
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The COMET experimnet aims to search for the muon-to-electron conversion. The process violates the charged lepton
flavor conservation, which is accidentally conserved and is prohibited in the Standard Model of the particle physics. Once
the conversion process is detected, it is the clear evidence of the new physics. To secure the stability of the secondary
muon beam during the measurements, a muon beam monitor is planned to be installed to the COMET experiment. Due
to the high radiation, SiC semiconductor sensors are adopted for the particle detector of the monitor. The prototype of
the detector was tested using the muon beam at the J-PARC MLF MUSE. The results of the beam irradiation test and the

current status of the development are reported.
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Figure 1: Sensitivity to the new physics reported in Euro-
pean Strategy for Particle Physics Update 2020.
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Figure 2: Experiment setup of COMET Phase-I.
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Figure 3: SiC muon beam monitor system.
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Figure 4: Cross section view of the SiC sensor of the muon
beam monitor. The left hand side shows the edge region
and the right hand side shows the center region of the SiC
sensor board.
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Figure 5: SiC sensor board.
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Figure 6: Cross section view of the SiC sensor board.
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Figure 7: Photo of the experiment at J-PARC MLF MUSE.
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Figure 8: Experiment set up for the muon beam irradiation
at the J-PARC MLF MUSE.
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Figure 9: Signal amplitude distribution by the muon beam
irradiation. Distributions with different beam intensities
are superposed.
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Figure 10: Relation between the beam intensity and the
signal amplitude of SiC sensor. This measurements were
performed with the beam momentum of 40 MeV/c.
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Figure 11: Signal waveform in the actual beam operation
estimated by simulation.
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Figure 12: Block diagram of the ASIC implemented in the
frontend electronics.

6. FLHLEE

Fa—FVEBFHRBEROBEREHWN Y 2% COMET
EBRTIE, I2a—Frb—20EHZANELEI 2—
F U —LE=R—DEAZFHBLTWSE, E—AF=
R =1 BV BAHRAE D E SR I B 72, BRI
BNz SiC FE KL v — 2 FIH L= as oBIFE %
HEDTWB, JJPARCMLFD2 TV 7DI a—F b —
LEAMELT, MAEEAD Y — L BB Z TV, SiC
FERE Y —DIEE TR LTz, BTE. ERICRE L
Z7uy by RETHBICHERT 2 ASIC OG-
SUHEZEDTE D, ERRBMICHAT THRIEEZIT> TV b,

HIEF

FERIRGRERG T MA iR PE - LRl IR
D2 =V 7 (BREES 1 2024A0200) 12 K D EML E Lz,
ARSI JISPS BHFE 21HO1117, 22H01255, 22K03657,
22H00139. 25K07348 OBl %321372d D T3,

BE R

[1] European Strategy for Particle Physics Preparatory Group,
Physics Briefing Book : Input for the European Strategy for
Particle Physics Update 2020, CERN-ESU-004 (2020).

[2] W. H. Bertl et al., A Search for muon to electron conversion
in muonic gold, Eur. Phys. J. C 47 (2006) 337-346. doi:
10.1140/epjc/s2006-02582-x

[3] COMET Collaboration, COMET Phase-I Technical Design
Report, PTEP 2020 (3) (2020) 033CO1. doi:10.1093/
ptep/ptz125

[4] Y. Fukao et al., Development of the SiC Muon Beam Monitor
for the COMET Experiment, proceedings of the 19th Annual
Meeting of the Particle Accelerator Society of Japan, 2023.

[5] T. Kishishita et al., SiC p+n Junction Diodes Toward Beam
Monitor Applications, IEEE Trans. Nucl. Sci. VOL. 68 NO.
12 (2021) 2787-2793. doi:10.1109/TNS.2021.3118788,
T. Kishishita et al., Hybrid SiC Pixel Detector for Charged-
Particle Beam Monitor, IEEE Trans. Nucl. Sci. VOL. 70 NO.
6(2023) 1210-1214. doi:10.1109/TNS.2023.3265318

[6] J-PARC MLF D2 beamline, https://mlfinfo.jp/en/d2/.

[7]1 G. Bertuccio, R. Casiraghi, Study of silicon carbide for x-ray
detection and spectroscopy, IEEE Transactions on Nuclear
Science 50 (1) (2003) 175-185. doi:10.1109/TNS.2003.
807855

- 692 -



