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Novel GEM foll layout for high-rate particle environment
In the CMS MEO muon detector
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Phase II upgrade of the CMS muon system [2] :
triple-GEM detectors

O Space resolution < 500 prad
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GEM technology [1]
O Copper 5 um
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0 Time resolution < 10 ns
0 Kapton 50 pm

0 Holes density 50 — 100/mm?
Possible source of gain drop at high rates

O High-rate capability (expected hit rate up
to 144 kHz/cm?)
The upgrade includes:
O GE1l/1, 1.55< |n| < 2.18 Installed
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A detailed study of rate capability and gain

Simulation of the background - p B L S
particle rate expected in the MEO The MEO e (18 detectors X 6 Iayers X 2 MEO prototype with azimuthal

station[1] (bandcalps) will be the closest muon station to LHC segmentation [3] measurements with MEO prototype needed
eam line.

Rate measurements Gain measurements
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Setup of the MEO
S protoptype irradiation Gain measurements with the read by A1515 board at
Anode current saturation with the B particle flux obtained by the two different methods high flux rate.
linearization of anode current

Schematic view of the setup

X-ray source current increases
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Gas gain uniformity Gain compensation Efficiency study
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The u/o is proportional to gain variation

filter

Longitudinal Azimuthal Q Vlip = Vetr + bnonRorotection Will be applied to 0 Results from October2021 test beam
segmentation segmentation compansate the voltage drop (Vs is the previous 0 More on the setup A.Pellecchia poster
(GE:'-/}l and GE2/1) ”(MEO) value and I,,,, current from CAEN Board).
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