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Resistive Plate Chambers at LHC

Resistive Plate Chambers (RPC) at LHC
- Used in ALICE, ATLAS, CMS
- Gas mixture based on ~ 95% of R-134a (GWP = 1430)

Experimental Setup

Detectors
- HPL, 2 mm single gaps
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Alternatives to R-134a: tests with cosmics muons
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Alternatives to SF6
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Studies on impurities production Conclusions

Freon molecules breaking under high electric field - Addition of CO2 or He required to lower w.p. when using HFO in the gas
and gamma irradiation -> F- ions produced mixture
F- combines with H20 -> HF formation Rate @ Ww.p. - 10% of CO2 lowers of 200 V and 10% of He of 600 V
HF is an aggressive compound which may damage 60—+ - He usage is still a matter of concern in LHC caverns: CO2 is preferable
RPC inner surfaced -> it may affect long-term - o SansaGashhure |- - Presence of PMT in calorimeters
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- F- production depends on the internal efficiency oLt ? o w1005 ¢ ¢ fowows - Both SF6 alternatives requires more long term studies and

of the chamber 20 > 110 characterization of their chemical reactivities

- HFO is breaking 10 times more easily than Background rate [Hz/cm?] - Novec 4710 may react with water, while Amolea contains Chloride
R-134a




