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1. The Belle Il Experiment 4. New MPPC Readout System Development

® Flavor physics experiment for the BSM searches @KEK ® Custom ASIC “TFOT1A64" developed for MPPC readout
i ASIC system (prototype :
SuperKEKB .Eilolnlder BeII[ISectrometer y (P ype) TFO1A64 (64ch)

Region e |l detector

— | "'\-:-._'

' Cherenkov % Amp.1 Shaper Amp.2
v Light Test Low Gain Mode

= .\{\ : 3._,, R
A . S i N "y ; \ Pulse For High Gain MPPCs)
electron ring Laarma L} — -7 1 ©
/ 4~ = [ ‘ﬁ : o
5 ~4 e @ | —> 5 FPGA
4 /i L s =5 : | ( & ‘b;,‘ _,::_»E— ) —)
| ‘ ’P‘!‘ o

\ - e~ (7 GeV) 17 MPPC ‘
s —— »‘k r\ /a / Analog D|g|tal etc.
e . Input High Gain Mode Threshold Output
: - ‘* o (For Low Gain MPPCs) Voltage
positron ring \

&

Shaper a Offset Adj. Threshold for 1 p.e.\

| electron / positrd 3 : . y :
[ reer i } Requirements & design \\ /
Qﬁ ~7.5m " Gainadi. [ R

positron damping ring

(each ch.) Separate pulses (each ch.) (Common to all ch.)
® Particle identification taks a;n |mportat role | 4 steW Darkpulse(\f&‘\%i;}ignal |\ 255step|| N\ " 255step
Endcap PID : Aerogel RICH ' #;4 I e I g J\M\ Q ' 2mV/Step
(ARICH, Aerogel Ring Imaging Cherenkov Counter)| 18 gw o . ‘ = \ ) \ (\[\ > ¢ / \ ' @ / \ )
[ ,}; ® Developed readout system with TFO1 towards beam test
Aerogel radiator T EAW ! » Working with TFO1TA64 & compatible with 64-ch array-MPPC
| | ’ oton detector: HAPD » Confirmed detection of the light spot by pulse laser
(A photo taken during construction) (Hybrid Avalanche Photo-Detector) > Planning beam test using four units (in production)
Readout board units with TFO1 Threshold scan
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2. ARICH Counter and Its Upgrade Plan o MPPC _TFO1AG4 £ (Example of ch. #49)
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® Photon detector and readout system upgrade . _- —os
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HAPD production discontinued Also need to replace .
{ - planning to replace (early 20305)} { front-end electronics } 6. Evaluathn Of LAPPD & TOFPET2 ASIC
Photon detector candidates Dedlcatgd talk: Charac.terlsat.lon of LAPPD by Rok Dolen.ec. (Sep 18)
N| ® Confirmed the uniformity of gain for whole sensitive area

HAPD [ > MPPC | LAPPD » Enough pulse height for single photon detection
~7Ccm s 13361 3070nc) aBE | NCOM \ » Sensitive area ~92% (>HAPD)

- Low operation voltage - Low dark count rate S . Wi Pulse height

- PDE improvement - Tolerant of neutron irradiation | o]

measurement

- High dark count rate
- Requires countermeasure |- Hardly fit in a circular sector
for neutron damage Pulse

Status Readout development Under performance evaluation Laser BE2 - 3 ~20cm
Planning beam tests using prototype ARICH systems |
to evaluate these candidates & readout electronics
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e Readout by frontend system using TOFPET2 ASICI!! by PETsys
evaluated to be used in beam test
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3. MPPC Performance Evaluation Threshold | === 128-ch hit map read by TOFPET2
® Possible countermeasures for neutron damage 20N bhoton - _
» Cooling during operation Confirmed  1_Signals 3
» Annealing (170°C, 144h) enough SIN =
® Evaluation in progress: side effect by annealing on photon Af Noises - ’
detection efficiency w (RUBCEEEININE | joht spot detected ‘
Neutron irradiation test @ J-PARC MLF (2020) S e S — 010848 05s 1410300

Yo Mzzrcngpeﬂes = 7. Summary and Plan
= ]\“i;;._ v s ® Evaluation of photodetectors and readout systems in
e “m i progress

b% s ® Both readout systems for MPPC/LAPPD seem to be suitable
Most tolerable candidate: S14160-1315PS for beam tests, being planned in early 2026.
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