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ABSTRACT Efficiencies & mean charges of muons
< Development of an oiled four gap Phenolic RPC for use as high-rate — 30
particle trigger in high energy physics experiments. ’ :
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polyester film

Strip panel

Graphite layer

1-mm thick
coin spacers

TDC LeCroy 2228
- Common Start

P1, P2, P3: plastic scintillators
D: discriminator

C: coincidence logic unit
DL1,DL2: delays

TEST RESULTS

(1) Test with Cosmic Muons
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(2) Test with High-Rate Y’s could be used.

p— il (>- 8 4-GAP RPC COMPARISON

2-gap RPCs) 4-gap RPCs)
Gap thickness) 2.0 mm) 1.0 mm)
Total gap thickness) 4.0 mm) 4.0 mm)
<g.>avalanche mode) 2.5 ~ 7 pC) 1.2~ 2.5 pC)
<g.,>at 200V> HVy.,. ) 4.0 pC)h 1.4 pC)
Type of HPL) Phenol+Mel) Phenol+Mel)
Thickness of HPLs) 2.0 mm) 2.0 mm)
Resistivity of HPLs) 1 ~5x1019Qcm) ~ 1x1010 Qcm)
Rate capability) < 2.0 kHz cm? > 3.0 kHz cm~?

TDC stops’ threshold = 9mV.
ADC threshold in offline mode.
Scintillator signals’ voltage thr
eshold = 30mV.

Noise data & y-rays obtained
by 1kHz clock trigger using 2G
Hz pulse generator

SUMMARY

d 4-gap RPC fabricated with similar tech. as 2-gap RPCs used in CMS.
d Size of muon efficiency plateau = 600V for 4-gap RPCs.

d At 200V above HV, ,: , <q.> ~1.25pC with threshold ~150fC.

d HV shifts~ 500V at N, = 4.5 kHz cm™? with p = 5.0 x10'? Qcm

d No degradation found at N, = 4.5 kHz cm~2

d Aging issue:<qg.> ~1/3 of 2-mm double gap RPCs.
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Gate width for avalanche pulses
(FWHM < 10ns) = 40ns.
Accuracy for avalanche charge f
or each event = 20~ 60fC.
Triggers->3 plastic scintillators;

time resolution~500ps.

MILESTONES
< QA based R&D for the 4-gap RPC manufacture procedure and parts.
< Real-size prototype 4-gap RPCs in the high-n regions (RE1/1, RE2/1, RE3)
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