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O June
O RHIC-AGS meeting

O End of Run16 and all experiment

O October

O Carry out TOF and super
modules of RICH

@) Prepore for shlpplng bock




J-PARC HEAVY ION PROGRAM

H. Sako et al.
White paper for a Future J-PARC Heavy-lon Program (J-PARC-HI)

O Quark-Gluon
O O Plasma

ature

Temper

7O\ Hadronic
| J =
Y Phase

NNROY R ifﬁi

Barvon Chemical Potential

O Search low energy and high chemical potential
area in QCD diagram by collisions with fixed target.
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MULTI-GAP RESISTIVE PLATE CHAMBER
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H.Sako et al.

Towards the heavy-ion program at J-PARC (2014)

60 X 60cm large and 30PS timing resolution is

required at 1M far from collision point!!
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HOW MRPC WORKS
|

1. Charged particle injection

2. Avalanche by strong electric field

3. Read induced signal from read-
out pads

'

v' Simple and reasonable materials.
v' Easy to make larger one.
v" Timing resolution can be improved by stacking more gaps.

» Match to requirements of Heavy-lon program at J-PARC
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MRPC STRUCTURE AND
TYPICAL SETUP

) L
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charged particle
4 stuck MRPC structure
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MRPC FAMILY

' small SONY SONY large
l type typel type?2 type
Size: 100 x 136 100 x 136 100 x 136 300 x 200
Read-pad 24 24 11 24
width:
Gas gap width | 165 x 6, 260 X 5 260 X 5 165 X 6
[um] X number | 148 X 6,
128 x 7
104 x 9
Structure 4 stack 1 stack 1 stack 4 stack
print board FR-4 FR-4 FR-4 FR-4
+ mylar film + mylar film
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> Designed by SONY GM & O corporation




POSITRON BEAM TEST AT ELPH IN
TOHOKU UNIV.

Research Center for ELectron PHoton Suence

3 {'"\ I B ,.v 18 Scmtlllators for trigger
{ &’ )

~500MeV positron I I I ‘

MRPC in gas box TPC (JAEA)
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BASIC
PERFORMANCE
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DATA EXTRACTION

Signal taken by DRS4 evaluation
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5GHz flash ADC
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1. QUALITY OF SIGNAL

Streamer event
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2. EFFICIENCY (BEAM)

Efficiency
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3. TIMING RESOLUTION (BEAM)
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v’ Best timing resolution:
674+ 28ps @ 12.0 kV
v Consistent to cosmic ray.




3. TIMING RESOLUTION (BEAM)
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Best timing resolution
- typel: 85.4 £+ 2.4ps
- type2: 78.9 + 1.8ps  thinner pad is better

4 stack with type2 can be 40ps??
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4. TIMING RESOLUTION (COSMIC RAY)
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Csmall | v/ 104 um performed the best these days.
| type | v The best timing resolution ~50ps marked by 165um.
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CONCLUSION

—-Different type of MRPCs are designed and tested, with
collaboration with SONY GM&O.

—Thinner read out pad has better timing resolution.
—-The optimum operating voltage for small type is around 12kV as
efficiency and timing resolution.

—The best timing resolution with beam is 67.4 + 2.8ps.

— Efficiency over 98%.

FUTURE WORKS

— Design preamp that can preform well for high frequency signal.
- Match impedance of preamp for SONY and large type.

— Test 4 stacked SONY-type2 MRPC and 104-um gap MRPC with
beam.
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Streamer

> Electron in atoms are excited

> Photon comes out when it come
back to basic state

» lonize cathode
» Delayed avalanche
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How to Estimate Timing Resolution
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FHER-E—LA

T —A &0 4% : DRS4 Evaluation Board version 3.0
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Gas mixture dependence

in order to reduce the ratio of streamer event
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Large MRPC Charge Gas dependence “+arge-MRPC Charge Gas dependence
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trise VS Voltage

2. Rise time

> need to improve preamp?

Clear difference is not observed.
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MRPC Voltage [mV]

100

Shape of Signal

Reaction Time vs Amplitude (13kV)

Signal of pre-amp (13kV, Side)
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Timing Resolution and Efficiency

time_resolution : typel v.s. type2
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2. EFFICIENCY (BEAM)
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v The best efficiency of each MRPC is more than 95%
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3. TIMING RESOLUTION (BEAM)
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