The Large Hadron Collider (LHC) is set to undergo upgrades to
prepare for the high- luminosity phase. To manage the
increased background rates and trigger requirements, the CMS
muon system will be enhanced by adding additional muon
detectors based on Gas Electron Multiplier (GEM) technology.
The GE2/1 station will feature 72 GEM chambers, composed of
288 modules, covering the pseudorapidity range of 1.62 to
2.43 [1]. Out of the required 288 modules, 96 have been
already produced, but later rejected due to the discovery of
the copper dust contamination. Currently, the GE2/1 chambers
are being retrofitted, and the first two production-grade
chambers (1 new + 1 refurbished) have been installed earlier
this year after successful validation in a GEM cosmic-ray stand.

Fig. 1: (Left) Scanning Electron Microscope (SEM) picture of a GEM foil. (Right) GEM
Technology : comprising of three foils separated by 3/1/2/1 mm gaps. Electrons passing
through will ionize the gas and create an electron avalanche which is readout by analog
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Requirement: All GE2/1 detectors must pass 8 stages of quality
control (QC) before they can be installed at P5, which is verified
for the front-type chambers for installation during EYETS23-24.
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Fig. 2: Geometrical design of GE2/1 front and back chambers.
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Fig. 3: A cross-sectional view of CMS, highlighting the high-eta
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