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« The Muon System consists of four gaseous detectors CMS RPC:
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Method Description Selection Criteria
- The Tag-and-Probe method was used to select high-purity & unbiased Yag Tag Muon Probe Muon
(by the RPC system) muon samples to be used as Probes » Trigger matched * Tracker muon ID
* Tight muon ID * pr>10GeV
* Tightisolation cut - Inl <21
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* One muon (Tag) is required to pass tight muon identification and

¢ p.>30GeV Tag-and-Probe Muon Pair
T

Isolation criteria and must match a trigger object used to accept .« |n|l<2.4 * Opposite sign charges
the event * 70< my, <110GeV
 AR>0.1

» We then select a Probe muon, which is a tracker track matched - 1}(17(}569M$I-“|’r¢!{n?f{7§ryl _ - un3(13.0 TeV)
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* The Tag-Probe pair have opposite charges and an invariant mass "‘:c: o5l ]
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RPC efficiency with Probe muons :
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(Invariant mass distribution of Tag-Probe pairs from Run 3 data)

Mean (> 70 %): The average efficiency without underflow SLI mmar & Plan
% (< 70 %): The percentage of underflow y

* Forthe first time, we measured the CMS RPC system

CMS Preliminary Run 3 (13.6 TeV) CMS Preliminary Run 3 (13.6 TeV) efficiency in Run 3 using the Tag-and-Probe method
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The plots represent the overall efficiency of RPC rolls in the Barrel (left) and Endcap (right) * Weplanto do same analysis for 2024 data, which Is
ongoing at the moment
The underflow entries are from rolls with efficiency < 70 % caused by known temporary hardware problem
Reference
Entries from known hardware problems (long-term ones) or that fall under the CMS gas leak reduction 1) CMS Collaboration, The CMS Experiment at the CERN LHC, JINST 3
policy (Barrel only) are excludec (2008) S08004.

e 2022:110 chambers, 108 of which are due to gas leak reduction policy
e 2023: 130 chambers, 129 of which are due to gas leak reduction policy

2) CMS Collaboration, The CMS muon project, CERN-LHCC-97-032 (1997)

. . . . .. 3) CMS Collaboration, Development of the CMS detector for the CERN
Overall efficiencies of RPC rolls (with above 70 % efficiency):

e 2022: 95.0 % for the Barrel and 94.8 % for the Endcap
« 2023:95.1 % for the Barrel and 94.8 % for the Endcap 4) J. Goh et al., CMS RPC efficiency measurement using the tag-and-probe
method, JINST 14 (2019) C10020
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