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Abstract : The High-Luminosity LHC will increase proton-proton collision rates to 5.0 -7.5 times the nominal LHC luminosity, resulting in 140-200 pp-interactions per bunch crossing. To ensure

effective muon triggering and reconstruction in this high-rate environment, the forward Muon spectrometer of the CMS experiment will be upgraded with Gas Electron Multiplier (GEM) detectors.
The MEO station will consist of six-layer stacks of triple-GEM detectors, designed to extend the muon system's pseudorapidity coverage up to |n| < 2.8. The operating environment for MEO will be
characterized by extremely high rates, with simulations predicting approximately 150 kHz/cm?. To guarantee optimal performance in this challenging setting, a thorough study of its rate capability and
timing performance is essential. This poster provides an overview of the MEO project and its current progress. Specifically, we present the integration of a final-design prototype for a six-layer MEO stack
and share performance measurements related to muon segment reconstruction efficiency and timing. We discuss results from cosmic ray measurements as well as rate capability tests conducted under
high-rate gamma background conditions at the CERN Gamma Irradiation Facility (GIF++). Our findings confirm that the MEO design meets the Phase-2 CMS muon system upgrade requirements.
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GEM Phase-2 upgrade: three new stations GE1/1, GE2/1
and MEO.

Where will be the MEO GEM detector?

Description of the new MEO stations

e Coverage extends from In | = 2.0 to 2.8. Each stack
covers 6 = 20°.

e |nstall behind the new Endcap HGCAL.

e Radial distance from beam line: 63 cm.

® The MEO detector station comprises 36 MEO
stacks (18 per endcap).

e Total 216 MEO modules; Each stack of 6 MEO triple
GEM detectors.

MEO will provide enough redundancy to reject
neutron-induced backgrounds and to form muon
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MEO stack design

track segments in the L1 trigger

3D drawing of the insertion of two adjacent stacks of six
1] MEO modules (pink/brown) into the muon system.

e 1 MEO stack consists of 6 MEO modules capable of detection
of charged particle trajectories with excellent ¢ resolution.

® Thickness of one MEO detector = 16 mm. and total thickness
occupied by a six-layer stack ~ 226 mm.

® Each stack is mounted on a 15 mm thick aluminium plate
which supports the stack mechanically.
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QCs, Reconstruction, and Timing Studies of MEO Stack at The GIF++and Using Cosmic Rays
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Summary and Future Works
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® Time resolution from Cosmic Rays and GIF++ are found to be
about 6 ns for 5 layers in a stack.
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