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Abstract : COMET is an experiment at J-PARC, Japan, which will search for neutrinoless conversion of muons into electrons in the field of an aluminum nucleus (p—e conversion,
LN — e~N): a lepton flavor violating process. We have designed a plastic scintillation fiber detector for monitoring muon beam flow.

The Phase-a of the COMET experiment Proton beam test at CSNS

# We use an associated proton beam E:El
with an energy of about 80 MeV
and a flux of 2.9 x 108 /(cm?2:s) for
beam testing at China Spallation
Neutron Source.

% Charged-Lepton-Flavour Violation (CLFV) is forbidden in the Standard Model (SM) and
strongly suppressed in extensions of the model to include finite neutrino mixing.!

% The COMET experiment at the Japan High Current Proton Accelerator Center (J-PARC)
aims to discover the u"N — e"N process with an sensitivity higher than 10-17 .[2]

% The purpose of phase-alpha is to understand the proton beam transported to the
COMET experimental area and mt/u production yield in the backward direction at 8

GeV before the Pion Capture Solenoid is installed in the COMET primary beam line # By analyzing the impact time of the

beam, it can be seen that the time

area.
# To obtain high-precision experimental results, it is necessary to test the muon beam. of (Ielv.enc;c.s m.atchhes tl\?leBl\t;ler?m t'mj MBM is installed in the Associated Proton
Muon Beam Monitor (MBM) is the first device after the transport solenoid. WISl e HEEMINE el a5 800 beam Experiment Platform and centered
time resolution for proton beam  using a laser collimator.
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Schematic layout of COMET

(Phase-II and Phase-I) Site photos of COMET experiment phase-alpha

Time distribution chart of Muon Beam = Two-dimensional imaging of proton beam
Monitor case data spot using Muon Beam Monitor

Design of Muon Beam Monitor After threshold screening, a clear beam spot cross-section can be seen in the
two-dimensional cross-sectional view. Muon Beam Monitor has good time

#We design the detector with plastic scintillation fiber and SiPM, and the detector .t : ey
and position resolution capabilities for beam flow.

showed good performance in beam testing.

% Muon Beam Monitor consists of
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. Plastic scintillation fiber 1.3 mm? at one end.
back-end detector. .

% The SiPM signals are processed by o m e e
the Front-End Board (FEB), and
output to the Data Acquisition
(DAQ), whose time resolution can
reach nanosecond level. And the
time logic unit (TLU) is used to
achieve X-Y bidirectional signal

SiPM

# Match the data collected by Muon
Beam Monitor with the backend Range
Counter to obtain a two-dimensional
distribution image of the beam.
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shifts, it is clear to see the displacement
of the corresponding beam spot i
Some primary results of Muon Beam Monitor position. The results indicate that MBM 5
TS AT can effectively distinguish the beam Sl Sl BSSNN,

' ' #To avoid the impact of beam speckle on position.
electronic devices, we have installed aluminum The changes in beam spot position were

alloy on the outer layer to shield the particles observed during the experiment

scattered by the beam Muon Beam Monitor performed well in the second beam time of the phase-
alpha of the COMET experiment!

#When a fiber is triggered in either the X and Y

directions, it outputs a signal and stored in the

DAQ cache..The c!ata in the.cache can be extracted Acknowledgements
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