Impact of the GE1/1 station
on the performance of the muon system in CMS
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The CMS muon system in a nutshell

The inner tracker measures charged particles
trajectories with |n| < 2.5

Muon system tasks:

* triggering on muons,

e identifying muons,

* measuring muon p, (together with the tracker)

Drift Tubes (DT) and Cathode Strip Chambers (CSC)
detect muons in the region |n|<1.2 and
0.9<|n|<2.4 respectively

For |n|<1.6 they are complemented by Resistive
Plate Chambers (RPC)

The muon system is included in the Level 1 Trigger,
(maximum freq. of 100 kHz). The High Level Trigger
uses the full event information, including the tracker

Status of the CMS muon system in Run 1
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Towards HL-LHC
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The current muon system was designed to operate at the nominal LHC luminosity.

What happens after LS27?
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e Spatial resolution = 100 um

* Time resolution 4-5 ns
* Efficiency 98%

* Rate capability 100 MHz/cm?
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Advantages of a GEM CSC integrated trigger

A local trigger algorithm reconstructing local charged tracks segments based on input received from the CSC and
GEM detectors has been developed

The trigger rate is driven by muon momentum mis-measurement.

. 4 YE1/1 stub reconstruction PU = 140, 14 TeV The CSC trigger measures muon p, using the positions of stubs
% g CMS Phasell Simulation reconstructed in the various muon stations. A soft muon can be
E (s reconstructed as a high p, candidate due to scattering processes.
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Reducing momentum mis-measurement of soft muons
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also other trigger paths would benefit:
dimuon, tri-muon, muon+ hadronic,
muon+jets
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In 23% of the events passing the selections,
the muon candidate falls into the GE1/1
chambers, independently of the p, threshold
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Information from the tracker will be

included for an ultra-high purity and H L- L H C t rigge r pe rfO rm a n Ce

low-rate L1 trigger algorithm
BUT
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Muon reconstruction

The first muon station, where multiple scattering is

high quality muons
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