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Exploring the QCD phase diagram at large baryon densities

Charged hadron PID for HI-collisions at kinetic beam energies T, ..., =2 — 11 AGeV (for the heaviest system)
High granularity and rate capability for interaction rate R <10 MHz

Multi-gap Resistive Plate Chamber (MRPC) system with about 100000 timing channels and a system time
resolution of o < 80 ps

Usage in STAR BESII campaign as part of the FAIR phase O program as eTOF system with acceptance range

The Compressed Baryonic Matter (CBM) experiment The CBM Time-of-Flight wall

Tracking acceptance: 2°< 0, < 25° 1 Anticipated rate 2!1:5% s:.a\ce
Free streaming DAQ - I Istribution

Software based event selection
R... =10 MHz (Au + Au)
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MRPC3a CBM-ToF Requirements
~ MRPC3b Full system time resolution o, ~ 80 ps
CBM TOF module M4 001 Efficiency > 95 %

Rate capability < 30 kHz/cm?
Polar angular range 2.5° — 25°

‘- ,, ; : ; Active area of 120 m?
CBM MRPC prototypes _ BN R - oc.pancy<5 %
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Collision Energy (\s,,) [GeV]

Low power electronics
(~100.000 channels)
Free streaming data acquisition

Counter properties
 Active area 300 — 864 cm?
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Granula.rlt.les 10 —27 cm | e s s — i A Trigger-less readout chain |
Low resistive glass o - “NMIRRC1/2 - * FLX-712 v2 as CRI-24
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Rate capability > 30 kHz/cm N BRYA\YIRDVAY.. P i boaraPADl || through [ aggregation board

Time resolution about 50 ps 7 AT S & Yy T - .4 PcB
Efficiencies above 95 % ' —

Cluster size about 1.4 - 2 | il isted | N |direct | direct  BEREN optical
SN pai connection ™ connection SSEESEEE  fiber (100m)

3 layers —— r N miniCBM setup in May 2019
12 sectors AL 1| N 7 R - : : , , _ ‘ : ==/ :

36 modules
6912 channels

Beam exit
Diamond TO  flange
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Sector counting match g~ == | Z momentum (GeV) 1 | :
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eTOF Phase space acceptance and PID capability ! | 1l I £ 0 ... IS

5 modules
25 MRPC3a
1600 channels
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MCBM Time line Ni+Ni 1.93AGeV
Dec. 2018 Installation 800 -
Mar. 2019 Commissioning and detector test soof ||
May 2020 System and detector test 400¢
2021 1st benchmark run: A reconstruction production runs 0t 1
coll. systems: Ni+Ni 1.93AGeV & Au+Au 1.24AGeV i e O

. D% 7 0m orvE s am s fake  muons pions 2022 2" benchmark run: A production excitation function 11115 1.2 1.25
Photo: endcap Time-of-Flight (eTOF) eV/c b (GeV/c) atches Minv [GeV]
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Summary: The CBM Time-of-Flight system is developed by 8 institutions from China, Germany, Romania and
Russia. It comprises about 100000 channels and a rate capability up to 30 kHz/cm?. The targeted system
time resolution is 80 ps at an efficiency above 95%. Test beam experiments have demonstrated counter
resolutions in the order of 50 ps. CBM-TOF will participate as part of the FAIR phase O program in the BESI|
campaign of STAR@RHIC and miniCBM@GSI. The CBM-TOF wall will be ready to take beam at FAIR in 2024.
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