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R&D ---- Eff. And Cnt. VS. HVR&D Eff. And Cnt. VS. HV
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Efficiencies and singles counting rates versus the high 
voltage up to 12 kV This plot shows the behavior ofvoltage up to 12 kV. This plot  shows the behavior of 
the prototype RPC under extreme high voltages. The 
gas mixture used was Ar/C2F4H2/C4H10 50:42:8.g



R&D ---- prototype performance
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The Efficiency is about 97%

96-98%

The Efficiency is about 97%

The Dark current is  about  1μA

The Single counting rate is aboutThe Single counting rate is about 
0.05Hz/cm2



R&D ---- long-term stabilityR&D long term stability

neutron irradiation
other 
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Beam 
test

neutron 
irradiation

Max: 98.8% After 0ne year test, the 
fperformances are very 

stable

Min: 95.3%
Average: 97.2%



R&D ---- ThresholdR&D Threshold
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R&D ---- TemperatureR&D Temperature

The efficiency and counting rate versus temperature. 
Effi i ill hif l f id hi hEfficiency curve will shift to left side at high 
temperatures, and the counting rate will increase 
exponent with temperatureexponent with temperature. 



R&D ---- Different ResistivityR&D Different Resistivity



R&D ---- Electron Irradiation

No obvious change !



Mass productionMass production

The RPC production for the BESIII muon identifier has started in 
middle of 2004 and finished in the early of 2005.

f C 2 C 2The average area for the endcap RPC is 1.3m2, barrel RPC 1.4m2. 
The maximum area for the endcap RPC is 1.6m2, barrel RPC 2.0m2.
Th 978 RPC d h i b 1500 2 llThere are 978 RPCs and the area is  about 1500m2 totally.

Each bare chamber is tested to ensure their performance is meet 
the requirement of the muon identifier before them assembled inthe requirement of the muon identifier before them assembled  in 
the module, and all of modules are tested using cosmic rays 
before them installed on the BESIII.

//  Maximum RPC we can make is 1.2mx2.4m.  //



Mass production ---- Bare chamberMass production Bare chamber



Mass production ---- Bare chamber testMass production ---- Bare chamber test



Mass production ---- Bare chamber test 
result efficiencyresult ---- efficiency

Endcap 7.5Kv
Min.  83.5%
Max. 98.5%
A 93 46%

Barrel 7.5Kv
Min.  85.6%
Max. 99.02%

Aver.93.46% Aver.95.39%

Training time : 1 - 3days; endcap 320RPCs, barrel 590RPCs

Endcap 8.0Kv
Min.  89.97%
Max. 98.7%
Aver 94 25%

Barrel 8.0Kv
Min.  90.38%
Max. 99.2%
Aver 96 4%Aver.94.25% Aver.96.4%



Mass production ---- Bare chamber test 
result counting rateresult ---- counting rate

Endcap 7.5Kv
Min.  0.038
Max 0 598

Barrel 7.5Kv
Min.  0.016
Max 0 599Max. 0.598

Aver.0.210
Max. 0.599
Aver.0.095

Training time : 1 - 3days; endcap 320RPCs, barrel 590RPCs

Endcap 8.0Kv
Min.  0.043
Max. 0.960

Barrel 8.0Kv
Min.  0.022
Max. 0.872

Aver.0.255 Aver.0.130



Mass production ---- Bare chamber test 
result dark currentresult ---- dark current

Endcap 7.5Kv Barrel 7.5Kv

Aver. 3.47 Aver. 1.605

Training time : 1 - 3days; endcap 320RPCs, barrel 590RPCs

Endcap 8.0Kv

Aver. 4.07

Barrel 8.0Kv

Aver. 2.415



Mass production ---- Assemble ModuleMass production ---- Assemble Module



Test Result after installation endcapTest Result after installation - endcap

Total efficiency and current of 64 endcap 
RPC modules after installation.

Test temperature: 20-22℃
Mean 0.95

Mean 1 8μA/m2Mean 1.8μA/m2



…barrel

Module size: 3800mm*1640mm
Strip length: 3800mm
Strip width: 33mm
Average strip efficiency: 0.99
Spatial resolution: 14.2mm 



after assembling barrel…after assembling - barrel
Total efficiency and current distribution of 72 barrel 
modules:modules:

Average efficiency higher than that of endcap modules, 
while dark current smaller than endcap modules.while dark current smaller than endcap modules.
Test temperature: 22-25℃

Mean 0.98 Mean 1 1μA/m2Mean 1.1μA/m

Aft i t ll ti h t t tAfter installation have not test



ConclusionConclusion
The RPCs making with new bakelite plates that weThe RPCs making with new bakelite plates that we 
developed have good surface quality , it can meet with 
different RPC detector requirement. 
The RPC avoid the problem of linseed oil and glass RPC
The RPCs have higher efficiency, lower counting rate and g y, g
dark current, and good long-term stability .
Some issues of the RPCs are waiting for more careful 
and systematic R&D.
The BESIII Muon detectors efficiency can reached to 

98% d th d k t i b t 2 A/ 2 i l>98%, and the dark current is about <2μA/m2, single 
counting rate is about 1000Hz/m2

If RPC used to ILC we must do much more R&DIf RPC used to ILC, we must do much more R&D


