Tag and Probe technique tracking ~ Brunella DAnai" Michele Barbieri

efficiency results at CM on behalf of the CMS Collaboration
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MUON CHAMBERS
Barrel: 250 Drift Tube, 480 Resistive Plate Chambers
Endcaps: 468 Cathode Strip, 432 Resistive Plate Chambers

Overall diameter : 15.0m
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FORWARD CALORIMETER
Steel + Quartz fibres ~2,000 Channels
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CRYSTAL
ELECTROMAGNETIC

CALORIMETER (ECAL)
~76,000 scintillating PbWO, crystals

CMS Experiment at LHC 2022
(pp,13.6 TeV) [1]

HADRON CALORIMETER (HCAL)
Brass + Plastic scintillator ~7,000 channels
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The Tag and Probe method [ 2] Selection strategy Challenges and Control Measures
fOI‘ MUOH TI‘aGkIng EffICIBnGy T A Measuring true tracking efficiency ¢ involves matching tracks between the

' T
(s s ||| | Inner tracker and the muon system, presenting two main challenges that

o Define and Classify Probes: loose criteria, reconstructed with o el | R must be controlled:

muon system (standalone muon probe). E_ e .

o Passing Probes: Verify standalone probes match tracker ||| EEmme =] | o Underestimation Risk:

tracks in a cone (All Tracks or Tracker-only Seeded). [ o Inner tracker track not associated with standalone muon.
= PNV —— — NS o Mitigate with loose matching criteria.
e i Tl 14 . B =: e T o Overestimation Risk:
l S T e —% : 0 Standalone. muon associate.d with spyrious tracker track. |

e Define Tags: Tight ID selection [3], reconstructed using both o "|"’40 ° }/;Iﬁzszlsewﬂh looser matching criteria, need to compute matching

in Z mass range?

muon chambers and the tracker.

e Pairing: Opposite charge di-muon pairs, invariant mass near .. 1-¢.is typically around (0.3-0.95)% in the sample used in this study.

o Exclude interchangeable pairs. i N S 1€, is estimated to be below 0.1% except for high p, standalone muon
o Measured Efficiency (¢): Fraction of pairs with probes passing e s hins. We neglect it and consider it an additional systematic uncertainty.
tighter selection. € : measu_red efﬁqiency € = €pEy+ (1-E1Ey) €
o Background subtraction via simultaneous fit procedure. ¢, - Matching 9fﬁ0lel_10_v l
o Fake Matching Rate [4] ¢ : Before probes classification, T ¢ « true tracking efficiency . 1-€
F : ey ¢. : fake matching rate TV Togp
remove tracks near Z mass (40-200 GeV). F
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