Operation of the Belle 1l ARICH detector
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Abstract

The Aerogel Ring Imaging Cherenkov (ARICH) detector, located in the forward endcap of the Belle Il experiment, identifies charged particles, mainly dis-
tinguishing kaons from pions. It detects Cherenkov light using Hybrid Avalanche Photo-Detectors (HAPDs) and has been operating successfully since the
experiment began. We report on the current status of ARICH operation, including HAPD stability, DAQ efficiency improvements, and operational issues. We
also present a study comparing simulated and real muon data to investigate photon yield variations caused by gaps between aerogel tiles, enabling us to
map these gaps and correct their impact on detector performance.
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ARICH was fully operational in 2025 autumn run.

Particle Identification Cooling water temperature

Time-of-Propagation counter (barrel)
Prox. focusing Aerogel RICH (forward)

electrons (7 GeV) p

LB40 emp
Bpepbriiiomnd Sector 5 — .
30 ARI H;GL 40:CH11: Temp eC Or e
wﬂ“ mmr . -“-:IEH"SLEJE:EH;ll‘:TemL' - g
2 lare.rs 5' PIIE'E- {DEFFE“ + ARICH:GLB40:CH13: Temp -

4 layers Si double sided strip DSSD R

i

Flexible tube
(FEP-TF1/4) Al

positrons (4 GeV

Central Drift Chambe dngi
Srnarl:er cell size, long lever arr': Sector ']1“, '_.-AI_ ARICH
"] Sector 4 \
_ L Coupler .
aerogel radiator photon detector Stain staltnlelss
dlnless stee
steel component

Sep 8

Arich constitute of 258 aerogel tiles, 420 HAPDS, and total

60K channels for electronics readout
Investigation of photon yield variations caused by

Working Principle of ARICH sub-detector gaps between aerogel tiles
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- The mean detected-to-expected photon yield ratio from the
T Wb . aerogel plane is studied as a function of track position.
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- Current operation of ARICH during the physics run of 2025

:B;i\iséfaliigv “Guard APDs to 175V autumn run is normal.
~ | gain : ~40 = = - Cooling water flow issue was solved by bypassing the cou-

Fraction of dead channels plers
Year 2019 2020 2021 2022 2023 2024 2025 - A study is going on to investigate of photon yield variations

Ratio 4.8% 5.6% 6.0% 6.5% 5.4% 6.6% 6.7% caused by gaps between aerogel tiles




