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Task & Plans
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AL, FARICH simulation and reconstruction
programs development

A2.1 DiRICH (FPGA-TDC from GSl) adjustment
to readout SiPM Arrays

A2.2 Beam tests and SiPM Arrays comparison
from different manufacturers

A3. Full-scale FARICH prototype to operate
atmixed hadron beams

A3.1 Compact readout electronics FPGA
based TDC development (GS1)

A3.2 Photon detector plane design and
construction

'A3.3 Electron beam tests (VEPP-4M) for
prototype and readout system tuning

Status report on R&D work on PID system for the SCT detector

contribution)

A4, Focusing aerogel radiator development

A4.1 Four layer aerogel with n(max)=1.05

A4.2 Four layer aerogel with n(max)>=1.07

Prototype for PID system of the SCT detector (Conference
Final report on R&D work on PID system for the SCT detector

AD1. Common FARICH and FDIRC mixed
hadrons beam test

[AD1.1 Data taking, processing and analysis

AD1.2 Beam test results publication

Milestone 6:
Deliverable 5.9

DI
D2

Deliverable 5.4:

A1-4 - FARICH tasks and activities
D1-.. -FDIRC tasks and activities
Joint FARICH and FDIRC activities




Al. FARICH simulation and reconstruction

programs

— FARICH simulation program is developed in GEANT4 framework. Photon
detector based on SiPM arrays is discribed. The intrinsic noises of SiPMs are
simulated.

— Simulation results are in good agreement with FARICH beam tests with
relativistic electrons while small part of the ring is detected (10+25% one
Cherenkov photon per particle in average).

— Several approaches for PID parameters reconstruction are developed and
tested with simulated data (only for perependicular penetrating particles).
More detailed comparison of the approaches are foreseen soon.

e After comparison of several approaches we need to integrate this simulated data
and reconstruction soft to AURORA framework.
e Validation of simulation with FARICH prototype beam test results.




electron beams
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12 SiPM arrays (28x28 mm) and Cherenkov ring

A2. FARICH prototype for full ring detection with

— 12 SiPM arrays (28x28 mm) are enough
to detect 80% of the ring (768 pixels
3%x3 mm).

— We have 10 SiPM arrays 8x8 pixels with
3%x3 mm (4 from Hamamatsu and 6 from
SensL) + 4 from KETEK are expected
untill the end of the year.



A2.1 Readout electronics based on DiRICH
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@ We have 3 DiRICH boards to readout
6x64x3=1152 pixels.

@ It is easy to connect H12700 and
XP85012 PMTs with 6x6 mm 8x8 pixels.

@ To readout SiPM arrays with 3x3 mm
8x8 pixels especial PCB-connectors are
needed.
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12 modules + DiRICH board




A2.1 Readout electronics based on DIRICH x

PCB to connect Module #11
with DIRICH (64 channels)
Module #11 e
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@ Each DiRICH board readouts 4 SiPM
arrays. It is easy to change some arrays to
H12700 MaPMTs.

@ Development and production of special
PCBs to connect SiPM arrays with

DiRICH are planeed until the end of the
% year.
— % @ Development of the cooling system for
R FARICH prototype based on LAUDA is in
k100 e <100 | progress.
—— PCB to connect Module #34
—— with DIRICH (64 cahnnels)
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12 arrays + 3 DiRICH boards with PCB-connectors




A3. Full-scale FARICH prototyp
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6x6 SiPM arrays, 2304 pixels 3x3 mm in total, readout electronics in 4 times compact than DiRICH boards
(RICH-CBM, RICH-HADES and FRICH-PANDA) are requierd



A3.1 Compact readout electronics FPGA-TDC
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Top view (sensor side) of 14-layer amplifier  Bottom view (FPGA-TDC side) of 14-layer
circuitry for KETEK-SiPM 28x28 mm amplifier circuitry for KETEK-SiPM 28x28 mm

Designed by M. TRaxler and H. Kayan (GSI)




A3.1 Why not ASIC?!

FPET-II (PetSys, Lisboa)

@ Serial production ~900Euro/chip for batch
>100 pes (in Moscow)

@ Power consumption ~12.5 mW/ch.

@ Compactness — 14x14x1.5 mm? for 64
channel chip

@ Optimized for PET — works with SiPM
properly, there is no external trigger!

@ Optimization — 20kEuro/itteration!!!
@ Next version TOFHiR will be soon!

v

@ Power consumption ~50--100 mW /ch.

— ?1?1?
@ Compactness — 7?1?17 SAMPIC (LAL, Orsay)

@ Low cost R&D— (3kEuro/itteration)
@ Serial production is stoped now, but it is

possible to repeat

@ Power consumption ~11.25 mW/ch.
@ Compactness — 8 mm? for 16 channel chip

@ Tested with PMTs, MCPPMTs, APDs,
SiPMs, fast Silicon Detectors

@ External trigger — YES.
@ Weak radiation hardness!!!
@ Optimization — 10kEuro/itteration!!!
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A4. Focusing aerogel development

Multilayer aerogel Multilayer aerogel
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Due to regular production process in 2020 we have 9 4-layer focusing aerogel samples
with transvers sizes > 90x90 mm

First task is to find out why the refractive index in multilayer aerogels is systematically
less than in single layer aerogels.
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DiRICH 50 HEOBXO/MMO 8 TNOB 4-X CNOVHbIX NEPeXOAHbIX NAaT bt nougaasto 400
KB.CM.
Pa3paboTka KOMNAKTHOM 3a pa3paboTky B3anucb B GSI (M. Traxler) no o6pasy n noao6uto naat DiRICH, Ho
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Ouetrka 3aTpat B ThbiC. pybneii
e VKasaHbl MUHUMaNbHO-HEOBXOAMMbIE 3aTpaTbl Ha noaaepxaHne aktusHocTu no PAPUY,
pacnpegfeneHHble NO BPEMEHUN TaK, 4Tobbl aKTUBHOCTb HE OCTaHaBAMBaNach.
e 3aKynKy HENOCPeACTBEHHO y npon3sBoguTeneil MoryT cakoHomuTb 20+-30% cpeacts. Hanpumep:
e Onnata paspabotkn FPGA-TDC 8 GSI (n. 4) depes HI'Y oboiigeTcst fo 2 pasa gopoxe,
T.K. NpuaeTcs opOpMASITL KaK NOCTaBKY Yepe3 POCCUICKOro NOCpesHuKa.



3aknryeHune

B 2020r. peanuzauuto pabot no PAPUY moxHo dmHaHcupoBaTb U3 apyrux
ncro4vrnkos: NAD, HI'Y, PODU.

Ons ycnewHoii peanusaunm npoekta B 2021 - 2023rr. Heobxoanmo
BKJ1aflbIBaTbCsl B pa3paboTKy KOMMAKTHON CHUTLIBAIOWEN SNEKTPOHMKMU.

BTopas cywjecTeeHHas CTaTbsi paccxofoB — MOKyNKa (POTOHHBIX CEHCOPOB
(SiPM matpuupsl 8x8 nukceneli pazmepom 3x3 Mm) — 36 WT.~2.7 MAH.p.
MOoXKHO HauMHaTb 3aKynaTb NPsAMO celivac.

@ Heobxogumo Haiitn BapuaHT cpunancuposatus HAP ¢ VK 8 2022 - 2023rr.

Hy>xxHa onTrMun3auumn 3aTpaT n naaH-rpadrka 3akynok C yHeTOM BCEX
WCTOYHUKOB (PUHAHCUPOBAHMUS 1 BCEX MOTPEOHOCTENR MO aKTUBHOCTSIM
3asIBJIEHHBIM B FpaHTe.



