
MRPC

,



:MRPC

Å (Multi - gap Resistive Plate Chamber Ї MRPC)Ї ԑ қ 90 ש
Ҳ (LHC) ALICE ᾨ ┼҅

ᵩ .

V Ί ⅎ : <50Ps
V : >95%(MIPs)
V : >1T
V ԓ

:ALICE └8000 / ᵣ
V ᴍ Ḉ : 1/3- 1/5

The concept first published on Nucl. Instr.& Meth. A374 (1996) 132 by M.C.S.Williams et al.
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MRPC-TOF

Å ᵩ ғ ᴶ ┼

Å ( )

Å ┼ᵲ

Å / ₴

Å ғ╔

Å ⅎ

C.Li/USTC

Cosmic test setup at USTCin2002

Ὺ ᾨ MRPC Їᾨ ꜗ ԋҒ MRPC .

Sparkה Counter,PPC,RPC MRPC
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MRPC-TOFat STAR
Å ɻҲ ɻ ҐЇ ԋ

ᾫ STAR- TOF ┼ .

Å үSTAR- TOF 4000 үMRPC , ҅үTOF- tray ԓ2002
ῇSTAR . ү 2009 8 DOE .

Å MRPCᵲҿ қ ҏ ᶕ .

C.Li/USTC

Completed Prototype 28 module 
MRPC TOF Tray installed in STAR 
hŎǘΦ Ψ лн

SATRCollaboration, kaon, proton and anti-proton transverse momentum distributions from 
p+pandd+AuŎƻƭƭƛǎƛƻƴǎ ŀǘ Ҟǎ= 200 GeV, Phys. Lett. B 616(2005) 8.
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ÅSTAR collaboration, Observation 

of the antimatter helium-4 nucleus ,

Published on Nature 2011.5

C.Li/USTC2015/4/11



MRPC STAR-MTD

Å STAR MuonTelescope Detector (MTD)
Å Ҳ Ὺ ᾨ ԋ ₴ MRPC ῗ ᵲЇ

Ї ⅎ └70 psЇ ₴ ᵣ
ⅎ װ └~1 cmЇ STAR- MTD ɼ

C.Li/USTC

STAR ᵲ LMRPC
Їװ Ї
ԋҲ .

MTD ᵣԓ ᶽЇ⌐
ᵲҿ ᵩɼ |h|<0.5

ῪЇ ҿ45%ɼ
үMTD ΐ 117ү ₴

MRPC Ї1404 ₴ Ї2808
₴ ɼ

2015/4/11
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STAR-MTD

Å Ғ ԓᴶ ЇSTAR ЃMuonTelescope Detector, 
MTDЄᵣԓ ᴀ Ї⌐ ᵲҿ ᵩЇ ₴

(LMRPC) ∆Ї LMRPC ᵣ Ї
ғTPC ꜠ Ї ⌡ ɼ.

C.Li/USTC2015/4/11

ᵲ ꜡.2011 ┼



STAR/MTD

үSTAR MTD
Ї 2015 1

ҲЇ Ὴ .

C.Li/USTC2015/4/11

Ҳ, RPCs Ї
ԓMuon ⌡.



BESIII-TOF MRPC

Å ᵩ Е BESIII/ETOF
Ї ┼MRPC/TOF

ҿא BESIII TOF ᶱ
ᶳ ɼ 2010ה 1 .

Å BESIII - ToF ( ) ᵲЇΐ
ɼ

C.Li/USTC

ῗ Е

MRPC ⅎ ( )<55ps

( ToF :50ps)

Ą ⅎ <80ps  

ˉκY № ⌠1.4 GeV/c (2ů)

Å : 2 x 6
Å : 0.22 mm
Å : <20 mm

2015/4/11



ETOF Е
Å MDC E- TOFӐ

Å ₵Ҳ
Å ԓᵣ ╔ װ

ZHANG Hui ,A GEANT4 simulation study of BESIII endcapTOF upgrade, Chinese Physics C Vol. 37, No. 9 (2013) 096002

ETOF MRPC  

₴ ᾣ
t up+ t down : ₵Ҳᵣ ꜠
t up - t down : ᶱ₵Ҳᵣ Ḫ

ETOFMRPC ₴:
Å : 2.5 cm
Å : 8.6~14.1 cm
Å ү 24үchannel
Č 24 x 36 x 2 = 1728 channels

2015/4/11 C.Li/USTC



ETOF MRPC  

C.Li/USTC

Ї ⅎ
ⅎ⌡ └Е ₴<50 psЇ ₴
<45ps, 98%ɼ

ҎүMRPC ( Ґ ) Ғ ꜠
ⅎ .Ὶ Ὴ BESIII_ETOF

.
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NINO╦ , ┼

TDIC, ┼

ü ԓMRPCḪ ₴
ⅎ Їᵤꜗ ╦ .
ü MRPC₴ Ḫ
⌡ Ѓ Time Over
ThresholdЇ TOTЄꜗ . Ὶ
ü ԓ15psЇ ꜗ
ԓ50mWɼ

ü MRPC/TOF
ᴌ

ü ”ԋTDIGғ╦
Ḫ ᴶ ғ

ü ᴌ INL
ḷ Ї ԋ ԓ20ps
ɼ

└ ᾨ !
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Å BESIII/TOF
Ї MRPC∆ .

ᴌ , ”MRPC/TOF Ҳ
. ҿ ᶱԋ

.

C.Li/USTC

FEE

MRPC

12X

TDIG

Power PC 

Clock
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F
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er

Power PC

11X

TOF_FEE

RF CLK
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̂The same with VME 
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BTOF VME

Crate-B
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CTTP

Control

4X
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Processing

N
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Power

Power

ETOF NIM

 Crate-B
̂The same with NIM 

Crate-Ã

Gas System

High Voltage

Crate

To FEE:  Power ,  Test ,  
Thr eshol d;

Fr om FEE:  OR si gnal s

RS485,
St ar t ,
Faul t

MRPC

FEE

ETOFT

SIF2

BTOFT

CLKF

TFCRL
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System

(Control 
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TOF-FEE
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High Voltage
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BTOF Tr ig 
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36X
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OR
Si gnal s

BESIII MRPCЭ_ETOF ᵩE3 ҏ ᵣ ⅎ
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C.Li/USTC

MRPC/TOF

2014 9 Ї Ҙ ЇῚ └
Ї҅ ɼ ֪ ᴀ

Ї Ҳ ḷ Ї
Ҳɼ
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CBM TOF

Å CBMЃCompressed Baryonic MatterЄ
FAIR

ЃFacility for Antiproton and Ion 
ResearchЄꜘ ҏ Ӏ Ӑ҅ɼ
CBM Ї
QCD Ҳ ɼ

Å CBM- TOF ҹ
֥ ⌡ɼ

ҿԋ MRPC ⱵЇ ᵤ
⁯

ҩүӀ ɼ

Å └ᵤ Ї
CBM- TOF ⅎ

ᵲҿ ┼ᵲЇ
Ⱶ װ └~1 kHz/cm2ɼ

C.Li/USTC2015/4/11



MRPC for CBM TOF

Å ҅ ԋ 10 LMRPC Ї ”ԋ ₴ Ӑ Ḫ ᴶ
ҷ ɼ Ї ₴ ҷ ᵤԓ3%Ї ⅎ ԓ

70 psɼ

C.Li/USTC

ᵲҿCBM- TOF ᵩ ᶳ Ї ֢└GSI ҲЃY. 
Sun, C. Li, Z. Tang, and L. Xu, Performance of Long - strip MRPC 
for CBM- TOF, GSI Scientific report 2010 Єɼ
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MRPC

Å MRPC
Ⱶ Ї CBM- TOF Ї
┼҅ ɼ

Å CERN T2/H2 ҏ ԋ Ї
ԋ ɼ

C.Li/USTC

2014 ,CBM- TOF ᵲ Ņ
ņ973 ᵲ ŅCBM

┼ ῗ ņ .

MRPC
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Å ῒ ꜘ ЃHIRFLЄ‡ Ỵ ЃCSRЄ
Ѓ1GeVװҐ Є Ї QCD

ᵤ ЃEOSЄ Ї

CSR Ӏ Ȃ Ї
HIRFL- CSR Ҳp-/p+֥ Ḫ
ᵲҿװ ɼ

CSR-T0 MRPC
Å CSR-T0

140 470cm2 50-130

Å 16 MRPC 224
320

Å 50ps
Å CSR

Å 0.1Hz/cm2

Å 2016 1/4

CSR

2015/4/11 C.Li/USTC



Å CEE-TOF iTOF eTOF iTOF
30 60 eTOF

0 30
Å 12m2 3000 3500
Å CSR

Å <10ps

eTOF

iTOF

T0

ԓCSR ᵤЇ Ί
ⅎ Ї ҩ

MRPC T0 Ї⌐ ҅
ҩ ḷ Їװ⁯ ꜠

꜠ɼ

2015/4/11 C.Li/USTC
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Å GEANT4
.

Å BESIII /ETOF MRPC .
Å NINO FPGA-TDC

MRPC
FPGA-
TDCINO

GEANT4
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C.Li/USTC

A cosmic ray platform based on 
Multi -gap Resistive Plate Chambers

TianxiangChen, Cheng Li, HongfangChen, YongjieSun, ZeboTang

State Key Laboratory of Particle Detection and Electronics
University of Science and Technology of China

As the Multi-gap Resistive Plate Chamber (MRPC) has a very good time resolution and high detector 
efficiency, we are trying to build a large area cosmic ray platform based on MRPC technology, the 
position resolution of which is around 1cm along and perpendicular to the stripe. With the cosmic ray 
track determined by the hit point positions on each MRPC, we can measure the position resolution of 
an under test detector mounted at the middle of the four MRPCs.

Cosmic ray platform

Principle and Design

Licron electrode = 551

outer glass / honeycomb = 559

PC board = 580

38 6

inner glass = 543

Strip length: 90cm

Strip width: 3.8cm

Inter-strip separation:0.6cm

1

2

3

4

5

6

7

8

9

10

11

12

MRPC #1

MRPC #2

MRPC #3

MRPC #4

hitd1 d2

MRPC #1

Electronics

The front-end electronics(FEE) are 6-channel amplifier/discriminator cards based on 

the NINO chip supported by Institueof High Energy Physics Chinese Academy of 

Sciences. The front-end NINO card also produces a signal that is the OR of all 6 

channels. The time resolution of the Front-end electronics and the DAQ system 

totally is no more than 30ps.The muontrigger for HPTDCs is generated by the 16-

fold coincidence of the ORs from the sixteen front-end cards. 

Performance of 
the MRPCs

άƻǊέ 
output

άǎƛƎƴŀƭέ 
output

NINOHPTDC

Time resolution of the FEE 
& DAQ system 

Trigger & DAQ system

MRPC #2

MRPC #3

MRPC #4

Under test detector will
be added in the future

The MRPC modules used here are selected to work at 6300V. In 
condition of this, the efficiency of this MRPC module is higher than 
90% while the time resolution is around 100ps. 

Signalpropagationvelocity

s=23.19ps

Scintillator
50cmX5cm

By using scintillator to trigger the system at different position and compare it 
with the time difference of the signals from each end(T_left-T_right), we  can 
calculate the velocity of the signal travelling along the strip as: 
v=2*p0=16.86cm/ns.

Position 1 Position 2

Spatial resolution

s=53.4ps

We are now trying to use the top and bottom chambers to predict the 
position of the track in the middle two chambers. By comparing the 
measured position (obtained from the time difference) with the predicted 
position, the position resolution along the strip can be determined 
accurately. After this we will try to build a similar platform using a property 
of MRPC with 0.7cm wide copper pickup strips to get better position 
resolution perpendicular to strip.

18cm

HPTDC1 HPTDC2άƻǊέ

άǎƛƎƴŀƭέ

MRPC #1

άƻǊέ

άǎƛƎƴŀƭέ

MRPC #2

άƻǊέ

άǎƛƎƴŀƭέ

MRPC #3

άƻǊέ

άǎƛƎƴŀƭέ

MRPC #4

Trigger Trigger
AND

Signal from MRPCs

18cm 18cm

Position 3 Position 4

ᶱ<50ps ,
ᵣ <1cm. ᴌ

Ґ, , ⅎ
.
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Time resolution 
of the FEE & DAQ system 

NINO

s=23.2ps

LVDS to ECL

үNINO װ 6 MRPCḪ Ї
₴6 Ḫ Ņ ņ ɼ ү

ⅎ <35psɼ

NINO Ї Ҳ
ש ֬ ┼ɼ

NINO
CAEN1290A32 TDCЇ

T+TOT ₴ Ņ ņ
ɼ

҅ .



Muon

2h ῪЇ ⅎ Ί 10mmᵣἥ ἥ ⱵЇ
ɻ Ғ װ └ ἥ

Hit1 t2t1

ɗ1

ɗ2

Hit2

Hit3

Hit4

38.6cm

38.6cm

Hit4-Hit2

ⅎ :14.5mrad
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24

NINO1

NINO3

NINO2

NINO4

Pad 1

Pad 12

Pad 2

19.8 x 4.8 x9.9

Ї ⅎ
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ETOF MRPC
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ῇ ԋ :

Å Ҳ ᵩ ┼

Å Ғ MRPC ┼ᵲ

Å / ₴

Å ғ╔

Å ⅎ

҅ :

Å

Å Ḫ ᴶ

Å Ⱶ

Å

҅ :

Å Ҳ ᴀ

Å Muon ἥ ,

Å ň
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