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MRPC-TOF# K

MSpark Counter, PPC, RPC =p MRPC ‘ &
RS S L Ve N M
« BB (FHZ)MHRFERME ' '

o EE&MEGHFELL

« ZEE/HBBEHETF

- REBRXEHANEF &

« BEESHFMEHRAR

electrode length = 208 mm

pad width = 30mm PC Board thickness = 1.5 mm

inner glass length = 198 mm

PC board, my;ar and outer glass width = 216 mm
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o [ mytar
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MRPC-TOF at STAR
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ASTARSE B&3i& 47, £/~ B 200958 A i i £ E DOER Ik FF FF 45 i X B 4T.

. MRPC4’F7'J’Eﬁ‘B‘f 8] 3% ﬂdés/&-t‘i'ﬂ_t’é‘ RRARRAE .
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AN
6 0.5 1 22 1.5
Mass?(GeV/c”)

"W 2 = s |

ompleted Prototype 28 module

RPC TOF Tray- mstalled in STAR

l,,

°b (GeV/e)
SATR Collaboration, kaon, proton and anti-proton transverse momentum distributions from
p+p and d+Au collisions at Vs = 200 GeV, Phys. Lett. B 616 (2005) 8.

2015/4/11 C.Li/USTC



of the antimatter helium-4 nucleus ,

STAR collaboration, Observation

Published on Nature 2011.5
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B TMRPCERBISTAR-MTD

« STAR Muon Telescope Detector (MTD)
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SHET AL E ™1 om, za%,iSTAR—MTDx%%m-Jaaéﬁﬁﬁ%—a‘c

Flgure 26. End view of an LMRPC module for the full MTD.
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ETOF MRPC %1

ETOF A SR 4% ) %2 - ETOF MRPCIU3% 4% & -
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| Hit position distribution on one single EndCap TOF Module |
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ZHANG Hui ,A GEANT4 simulation study of BESIII endcap TOF upgrade, Chinese Physics C Vol. 37, No. 9 (2013) 096002
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MRPC #1

Pion MRPC #2 51 48 51 40
sample

MRPC #3 46 48 53 45
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MRPC #3 31 31 32 35
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MRPC detector for the BESIII E-TOF upgrade
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Test of high time resolution MRPC with different readout modes for the @ — Institute of High Energy Physics(IHEP), Chinese Academy of Sciences,
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© State Key Laboratory of Particle Detection and Electronics{ USTC-IHEP), China oo o 5 3 . .
' current E-TOF and mfrinsic time resolution of better than 50 ps will extend the K/m separation
(26) momentum range fo 1.4 GeV/c and enhance the physics capabulity of Beijing Spectrometer

ARTICLE INFO ABSTRACT (BESII). A R&D project was carried out aiming at upgrading the current BESIII E-TOF with
Aticle history: In order to further enhance the particle identification capability of the Beijing Spectrometer (BESIIL), it is the Multi-gap Resistive Plate Chamber (MRPC) The beam test for the MRPC profotype,
Received 24 October 2013 roposed grade the current end-cap time-of-flight (eTOF) detector with multi-gap resistive plate e 5 3 .
¥ b proposed to upgra p I gap p v .
Received in revised form chamber (MRPC). The prototypes, together with the frant end electronics (FEE) and time digitizer (TDIG) lOgt?‘ThfI with the custom d?ylglﬁd Front End Electronics (FEE] and TDC boards, was
ii(::;‘aﬁjg?Mw o module have been tested at the E3 line of Bejjing Electron Positron Collider (BEPCII) to study the performed at the BEPC E3 line i the last vears. The test results show that the detector has
. ‘ ; difference between the single and double-end readout MRPC designs. The time resolutions (sigma) of . er e S 2 T T 3 g
Available online 10 June 2014 E t 2 7 7
Wallable online 10 June the single-end readout MRPC are 47/53 ps obtained by 600 MeV/c proton/pion beam, while that of the S[ﬂbl? periormance a dlﬂﬂ[@ﬂ[ pOblthﬂS and W OI’LJIIg ngh “ ollage (H\ ) Atme I”ESO]U[]UH Of
Keywords: double-end readout MRPC is 40 ps (proton beam). The efficiencies of three MRPC modules tested by both better than 50 ps can be achieved. The different perform;mce between pion and proton events I
Multi-gap resistive plate chamber proton and pion beam are better than 98%. For the double-end readout MRPC, no incident position Iso discussed
:gﬁ:j::ﬁ drj:‘:g;[“ dependence is observed. also discussed.
BESII : © 2014 Elsevier B.V. All rights reserved.

End-cap TOF
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MRPC for CBM TOF
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Beijing

A cosmic ray platform based on
Multi-gap Resistive Plate Chambers
Tianxiang Chen, Cheng Li, Hongfang Chen, Yongjie Sun, Zebo Tang

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.

'¢' The prototype of MRPC used here
has five 0.25 mm gas gaps and
works with an active area of
87.0X52.2cm?. The signals can be
generated on twelve 3.8 cm wide
87cm long copper pickup strips.

As the signals are readout from
both ends of the strip, we use the
time difference of the signal from
each ends to measure the position
of the hit point, while use the
average time of them to measure
the time.

/—[ Electronics =

Trigger & DAQ system

MRPC #1

HPTDC1  HPTDC2

MRPC #2

MRPC #3

— MRPC 4
Time resolution of the FEE

&DAQ system signal from MRPCs.

The front-end i are 6-channel amplifier/discriminator cards based on
the NINO chip supported by Institue of High Energy Physics Chinese Academy of
Sciences. The front-end NINO card also produces a signal that s the OR of all &

channels. The time resolution of the Front-end electronics and the DAQ system
@is o more than 30ps. The muon trigger for HPTDCs is generated by the 16-

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

Signal propagation velocity
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.

4{ Principle and Design ]7 /{ Performance of }7\
- ¥ \ e the MRPCs N

L I ey

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.

{ Cosmic ray platform

MRPCH1

MRPCH2

Under test detector will
be added in the future.

With the time resolution of T_left-
T_right, we can estimate the position
resolution along strip as:
53.416.86/1000=0.9cm.
o=53.4ps As the width of the scintillator has a
contribution to the time resolution,
0.9cm is estimated as the upper limit.
\ The position resolution perpendicular
IS ostripis 38412 =Liem.
We are now trying to use the top and bottom chambers to predict the
position of the track i 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.
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