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MRPC-TOF
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A STAR collaboration, Observation
of the antimatter helium-4 nucleus ,
Published on Nature 2011.5
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MRPC STAR-MTD
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Figure 26. End view of an LMRPC module for the full MTD.

STAR ¥ LMRPIC
T noi |
H X : MTD J 3
F € o |h|<05 VM
Yi € 45%
N 4 y MTD i 1wy e
2 MRPC 1 1404 & | 2808
LMRPIC nl 2008 € e

2015/4/11 C.LI/USTC



STARMTD

AF g | STAR [ MuonTelescope Detector,
MTB: 57 A (I ¥ e o | 2
(LMRPC) A LMRPC :

F TPC™ Vo | [

3= = -
C wh = 2 at |Az|<20
G‘ r EMuon
© 2— 2000 fadron
= C fp, >2 GeVic
= r 1500 {200 GeV d+Au
1— £
C 1000 —
C 500
0— C
= 0 ! . . . . .
C -80 -60 -40 -20 0 20 40 60 80
1 — Zyrackhits Zrawhits (cm)
-2 —
=3 [T IS
0 12 14
P, (GeVic)

2015/4/11 C.LI/USTC



STAR/MTD
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BESIII-TOF MRPC

A 0 E BESIII/ETOF
I+ MRPC/TOF |
e N BESIII TOR ©
s n 2010 1

A BESIII-ToF ( ) I
[

E
MRPC 41 (7 )<55ps
( ToF  :50ps)
A = <80ps
) - kN6 [ 1.4GeVc (20) | e

D)

A :2X6 _———
A :0.22 mm .
A

Y vy ¥ " arvpe o o R YL 0 LRIV , " rpere et Y ATy
. R S R e T e R T
/| i <20 mm b e e e e e

honeycomb readoutstrip  electrode ~ glass ~ PCB  Mylar

2015/4/11 C.LI/USTC



ETOF MRPC
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MRPC/TOF

MRPC detector for the BESIIl E-TOF upgrade
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E'gﬂi::ﬁ drj:?g;i{ dependence is observed. also discussed.
BESII ’ © 2014 Elsevier BV. All rights reserved.
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CBM TOF
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MRPC for CBM TOF
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BESIII/ETOF MRPC .
FPGATDC

FPGA
TDCINO MRPC

? [|_Time Correction | I60
' 0-4 —
=
g 02 v |50
r e e
0 __ | ] . : n i Il _40
» " —— ] L ] maN | ]
'0.2 ; M l. A . .l ) n e | ] . i30
- 'l
0.4 __ 4 [ ] ' '
- —20
06 IS -
L Y "
L 10
08— % e
[ L R (A R BRI o
ba 06 03 1 12 1. 16

scaled particle velocity

2015/4/11 C.LI/USTC



A cosmic rayplatform based on
Multi-gapResistive Plat&Chambers

TianxiangChen, Cheng LiJongfangChen,YongjieSun,ZeboTang
State Key Laboratory of Particle Detection &elctronics

- University of Science and Technology of China |
r <lcm. L

As the Multigap Resistive Plate Chamber (MRPC) has a very good time resolution adetéajbr
efficiency,we are trying to buildalarge area cosmi@y platform based on MRPt&chnology, the
d position resolution of which is around 1cm along and perpendicular to the stripe. With the cosmic re
track determined byhe hit point positions on eacMRPC, we can measure the position resolution of
an under test detector mounted at the middle of the four MRPCs.

. /—[ Principleand Design]—\ Performance of
o the 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 o b

generated on twelve 3.8 cm wide
87cm long copper pickup strips.

< A

rE——
RPC2014 [nghva

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 Ll ==
average time of them to measure
the time. TheMRPC 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.

/—[ Electronics Cosmic ray platform
i 'v e "
L

Trigger & DAQ system)

MRPC #1

HPTDCL HPTDC2

MRPC #2

MRPC #3

MRPC #4
ime resolution of the FEI
&DAQ system Signal from MRPCs

The frontend i ) i iminator cards based on
the NINOchip supported bjnstitueof High Energy Physics Chinese Academy of
SciencesThe frontend NINO cardalso produces signal that is the OR of all 6

Under test detector will
be added in the future.

channelsThetime resolution of the Frornd electronics and the DAQ system
totally is no more thaB0ps. Themuontrigger for HPTDCs igenerated by the 16
fold coincidence of the ORs from the sixteen frentl cards.

Signapropagationvelocity
| -18em—f—1s E \ PP
By using scintillator to trigger the system at different position and compare it
with the time difference of the signals from eaemd(T_left T_righ), we can
calculate the velocity of the signal travelling along the sisp
v=2*p0=16.86cm/ns.

2015/4/11 C.LI/USTC

Spatial resolution

With the time resolution of T_left-
T_right, we can estimate the position
resolution along strip as:
53.4*16.86/1000=0.9¢
| s s34ps 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
to strip is 3.8/V12 =1.1cm.

Weare now tryingto use the top and bottom chambers to predict the
position of the track in the middle two chambeBy comparinghe
measured position (obtained from the time difference) with the predicted
position, i the stripcan be i
accurately. After this we will to build a similaplatiorm usinga property
of MRPC with 0.7cm wide copper pickup strips to get better position
resolutionperpendicular to strip
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ETOF MRPC
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