
Study on Cosmic Test and QC method 

of high-rate MRPC for CBM -TOF

Lyu Pengfei

Department of Engineering Physics,

Tsinghua University, Beijing, China

Feb 19~23, 2018

RPC 2018, Universidad Iberoamericana, Puerto Vallarta

1



ÅBackground Introduction

ÅQC method for mass production of high-rate 

CBM-TOF MRPC3a

ÅTest for the produced MRPC3a counters

ïHV test

ïCosmic test

ïX-ray test

ÅThe Next Working Steps

ÅSummary

Outline

2LYU PENGFEI THE XIV WORKSHOP ON RESISTIVE PLATE CHAMBERS AND RELATED DETECTORS, PUERTO VALLARTA, FEB 19-23, 2018



3LYU PENGFEI THE XIV WORKSHOP ON RESISTIVE PLATE CHAMBERS AND RELATED DETECTORS, PUERTO VALLARTA, FEB 19-23, 2018

Background Introduction: CBM TOF

In the near future, the international Facility 

for Antiproton and Ion Research (FAIR) in 

Darmstadt will become a unique research 

platform for exploring nuclear, hadron, atomic 

and plasma physics. The CBM (Compressed 

Baryonic Matter) experiment is one of the 

important experiments on FAIR.

Intensities up to 109

Au ions per second

Physics topics of CBM experiment:

· Equation-of-state of nuclear matter at 

densities close to core of neutron stars

· Properties of hadrons in a dense medium

· Phase transition from hadronic to partonic

matter at high net-baryon densities

· é
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Background Introduction: CBM TOF

MRPC3a (light green) is equipped with low-

resistive glassaiming at higher rate region. It 

is the first time of the large scale application 

of these low-resistive glass MRPCs.

CBM-TOF requirements: 

Full system time resolution:   < 80 ps

Efficiency: > 95%

Rate capability: ~ 30 kHz/cm2

Occupancy: < 5%

Free streaming data acquisition

Illustration from TDR-CBM-TOF

Illustration from TDR-CBM-TOF

A simulation of charged particle flux for Au+Au

events at 25 AGeV at an interaction rate of 10 MHz.
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Background Introduction: MRPC3a

The structure and parameter of MRPC3a counter.

A real-size prototype of MRPC3a.
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Background Introduction: MRPC3a
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30 GeV Pbbeam on 

1mm/2mm/3mm Pb. 

Flux rate up to 10 

kHz/cm2.

A prototype of MRPC3a 

named THU-DU was 

put into STAR-box3 in 

upper level of the setup.

Performance in HV and 

threshold scan:

Time resolution:  ~ 60 ps

Efficiency:           > 98%

Cluster size:         ~ 1.5

Performance of the MRPC3a prototype has been tested in SPS beamtest(Nov 2015).

Illustration by C. Simon


