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Camoe ny4yllee BpeMeHHOe paspelleHue,
NOCTUTHYTOE B KonnamaepHom
akcnepumeHTe B cucteme ToF (BES-IIl) n B
aKcnepumeHTe ALICE
oy = 70 = 90mc

HeonpeaeneHHocTb  t, KBagpaTU4YHO
nobasnAetcA K 0 W 3aBUCUT  OT
napameTpoB MNy4Ka:
lbunch =5+ 10MM — o0, =15+ 30 mc
Mpu nponetHoi 6ase ~ 1m BO3MOXHO
obecneuunTb t/K—pa3penerHne go 1 MB/c
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DIRC like-ToF (DToF)
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YepeHKOBCKUIN pagmaTop yBenMyYMBaeT pasHULY BpeMeH
npuxoga CUrHana Ana pasHblX 4YacTul C OAWMHAKOBbIM
umnynbcom, Ho n(A) saABnaetca  AONONHUTENbHbIM
BK/1IQ40M B 0}

PacueT Ana nepneHAMKYNAPHOro nponeTa:
* BpemAnposieTHasA 6asa — 72 cm;
® YepPEeHKOBCKUIM pagnaTop — 100 cm.
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PID Endcap: A full-sized DTOF prototype

Quartz radiator cleaning
and mounting
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Application of DTOF in Barrel

« Conceptual design of barrel PID based on the DTOF technology

- Design optimization by scanning a variety of key design parameters
« Performance with full simulation mostly meet PID requirements

« More studies and work are planned
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DTOF R&D on MCP-maPMT and Readout ASICs

« MCP-maPMT: a critical component of « Two ASICs designed for MCP-maPMT
the DTOF technology readout.

- Designed and produced 1-inch MCP- — FET (taped out), target ~ 15 ps
maPMT with 16 annodes, TTS < 40 ps — TDC (taped out), target ~ 15 ps

 Intensive R&D on techniques (ALD and
electron scrubbing) to produce long-life S
MCP-PMT (target >10 C/cm?) e I 1w T | ToC arip (= GBTx =

" ALD W D2
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Status of MCP PMT development in Russia

Square MCP PMT from “Ekran FEP”’:

* Construction and design is developed
* All details and components are produced in Russia

* All technological processes are developed and realized
» First samples for test will be available soon in 2025

i

The first prototype fully asembled and vacume sealed prototype
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* Pasmep ansi cnpaBok. Bo3amMoxHbl HE3HaUUTESbHbIe U3MEHEHNS.
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DIRC-like-ToF ana petekropa B3IM-6?

* B bappenu c paguycom 72 cm:
* 25 NnacTuH naasneHoro Keapua 200x18x2 cm
Mo 6 ®3Y c MK («3KpaH P3M») Ha TopeL, 3x3 cm (PpoToKaToa 2.4x2.4 cm)
O6bem 3aHMMaeMbin CUCTEMOM NO paanycy ~ 4 cwm
* Konnyectso Bewectea ~ 15%X,

* FEE — cneunanunsmnpoBaHHbln ASIC n octanbHaa DAQ c jitter<30 nc
* i/K—pasgeneHue no 2 [3B/c Ha ypoBHe 30 — KaXKeTcA BO3MOXKHO?!

* CTOMMOCTb:
e ®3Y ¢ MKIM —=300 wT. ~ 200 MmAH.p.
* KBapuesble naactmHbl — 25 wt. ~ 50kSx25 = 100+125 mAaH.p.
* FEE+DAQ — 300x64 kaHana no 155/kaHan ~ 25 MaH.p.
NUTOIO: ~350 mnH.p.



Cuctema npeHtndukaumm: ALLUO + KOy

t[cm]/n : 8[cm]/1.05 nnm 9+12%X,
* N3(B=1) ~ 20
* 300 cyeTumkoB 45x17x4 cm3 B 2 cnos
e WLS —BBQ 45x20x3 mm3
* (6+12)x300=1800+3600 K®3Y 3x3 mm2

/K- pasgeneHue:

e >40 —0.5+1.5 =B/c (nopor ~5¢3)
e > 250 —1.5+2.0 =B/c (nopor ~10¢3)
KP3Yy ~ 20 mAH.p.

AnekTpoHuKa (300+600 KaH) ~ 1.5 mAH.p.
Asporenb
(nponsBoacTBo HoBoro)  ~ 100 mMAH.p.
KEAOP (~85 mnH.p.)
OctanbHoe (WLS,oxn. n ap.) ~ 3.5 MAH.p.
UTOTO: ~ 125 mnH.p.
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Main goals:
e To test light collection uniformity
e To test and chose WLS dye:
— BBQ (t=15 ns)
—NOL-14 (t=0.74 ns)
e To test and chose SiPMs
—Hamamatsu
— NDL
—JoinBon and ...
e To test and develop FEE
* To test m/K-separation and chose aerogel

/' 216,00 mm

i———_'/me.oo | * 3 arrays 5 SiPMs each were made from MPPC S13365-3050NE-16

(Hamamtsu)
e 3 channels of V1742 (CAEN) degitizer will be used to readout
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Expected and measured performances of the ASHIPH-

Aerogel with n=1.03
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* Good agreement between measurements and estimations for
relativistic particles is demonstrated with aerogel n=1.03

e Some disagreement with aerogel n=1.05 could be explained by
worse aerogel optical parameters which could be improved soon

Summary:

e 1t/K up to P=2 GeV/c with n=1.05 & threshold ~7pe is possible
e 1t/K up to P=3 GeV/c with n=1.03 & threshold ~7pe is possible
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Topuesou ®APUY

MoTtusauuma
10° < 0 < 22°- HeT MK —>
HET p/m— pa3geneHus

Mpn dpnsmnvecknx ¢oHax Ha manbix R
~103 = 10° e~ (et)cm2c?

ALLUND He apPpeKTuBeH

MpAMmoe namepeHme CKOPOCTU YacTULLbI

O- o
YTOYHEHME UMMYNbCa B TOpLLe f =y2. L x1+29%

Asporesnb
*  4-cNonHbIN GOKYCUPYIOWMI C Ny, ,,=1.05
* 110 6n10KoB 20%x20%35 cm3~ 35 maH.p.

doToaeTeKkTopbI
e ®3Y c MKI «3kpaH PIM» : < s vy
* 2x426=852 ~ 500680 M/IH.p. /K- paspenenve = 30 a0 6 MB/c
3 * u/m—pasgenenve = 30 go 1.5MmB/c
NIEKTPOHMKA
~ * ToF Ha BXOgHOM OKHe
* HV 8.5 MJIH.p. p <05 a8/
* Ouudposka ~100+200 MAH.p. —> 1 /K- pasgenenne <0.5 Ms/c
NTOIO: ~900 MAH.p.
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Recent beam test results

Hitmap with ROI
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PDE=QE*0.6

FARICH prototype based on MCP-PMT (Ekran FEP)

(expected performances: Geant4 simulation results)
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Momentum measurements with FARICH
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— | where m - particle mass, p — particle momentum,
. . pe
cov b b b b b Py Py b b nﬁ=11.05—refract|vemdexofaerogel,ag and
02 04 06 08 1 12 14 16 18 2 = .
P, GeV/c Ny, are single photon Cherenkov angle
resolution and number of detected Fr:hotons per

track correspondingly measured with relativistic
electron beams.
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3aKka4YeHue
e Cuctema ALLIND:

* Hanbonee n3yyeHHasa n npeackasyemas onyms
* TonwmHa ~ 8cm no paguycy u 9%X,
* CtoumocCTtb ™

* Cuctema DIRC-like-ToF
* TpebyeT cepbe3Hbix R&D: npon3BoacTBO KBapLeBbixX N1acTMH 1 FEE
* TonwmHa ~ 4cm no paanycy n 15%X,
* CtoumocTb ~ 350 maH.p.

* Cucrema PAPUNM:
* bonee nam meHee NOHATHO Kak caenatb ANA TOPLEBOM YaCcTK AETEKTOPA
* TonwmHa ~ 25cm no pagmycy n 20%X,
* Ctroumoctb ~ 900 maH.p.




