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Why muons!

Muons —— very clean sighature
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic/MuonPerformancePublicPlotsOld

Proton-proton collisions at

\/s =13.6 TeV

- Inner Detector (ID)

- Electromagnetic and hadronic

Collision rate 40 MHz Calormeter

Number of collisions ~ 33.7 - Muon Spectrometer (MS)

3



J/¥ - p'n~ Candidate
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Al LAS different muons

Inner Detector (ID)

Muon Reconstruction Calorimeter (Calo)
Muon Spectrometer (MS)

Different algorithm to reconstruct a muon:

- Combined (CB)
- Extrapolated (ME)
- Calorimeter - Tagged (CT)

- Segment - Tagged (ST)




ATLAS muon Working Point

Inclusive Working Point Special Working Point

Loose:
Low-p
- maximize the acceptance

(Higgs boson discovery) - good muon
reconstruction efficiency

down to pyof 3 GeV
- keeping the fake rate
under control

High-p;

- optimized to provide
good momentum
resolution for very
high-p- muons, of
O(l) TeV




Muon Momentum Calibration

Procedure used to identify the corrections to the reconstructed muon pz in simulation

|

to match the measurement of the same quantities in data

pre + Z:,:O 5,1, D) (pr' )"
L+ X2 An(n, p)(pCym-1 gm

Cor _

Pr =

Corrections are defined in n — ¢ regions
s, scale corrections

sg —— the effect on the CB and MS momentum from the inaccuracy in the simulation of the energy loss in the
calorimeter

s; —— Torinaccuracy In the description of the magnetic field integral




Muon Momentum Resolution

Ar, —— momentum resolution smearing

rel

/

The expected resolution of the momentum measurement is: %7 = \/(”O/PT)2 + 11 + (1 pr)°
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https://link.springer.com/article/10.1140/epjc/s10052-021-09233-2

Determination of ps calibration parameters

mass distributions for J/'WY — uu, Z — uu candidates in data and simulation

Ar, initial value set from muon alignment studies!

CB corrections

All sources of uncertainties are evaluated by varying the parameters of the template fit

The CB, ID, and MS correction parameters are extracted from data using a fitting procedure that compares the invariant

sg° [MeV]
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Muon Momentum Reconstruction

Public Plots Reference JIY — pp
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http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PLOTS/MUON-2022-02/index.html

Muon Reconstruction and |dentification Efficiency

public plots reference
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Very nice agreement between Data/MC
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Reconstruction and identification efficiency measured from pp collision at \/E = 13.6 TeV using 29 fb~'of data
collected in 2022, relying on muon triggers
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http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PLOTS/MUON-2023-01/index.html

Muon Isolation Efficiency

Isolation efficiency measured from pp collision at \/E = 13.6 TeV using 29 fb~'of data collected in 2022, relying
on muon triggers
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http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PLOTS/MUON-2023-01/index.html

sSummary

Run3 — new data (29 fb™1)

l

new muon transverse momentum calibration needed!

New muon spectrometer alignment studies needed! (sample of cosmic ray tracks with toroid magnets turned off )
After correcting for the relative misalignment, new calibration studies for ID, MS and CB have been done!

New estimation for parameters correction have been obtained and validated via cross-check

Finally a data/MC comparison after applying all the corrections have been studied for the J/W¥ and Z events showing a very nice agreement and proving
the effectiveness of the corrections!

Reconstruction, identification and isolation efficiency for different p range and Working Point have been presented using 29fb_1

ATLAS Combined Performance group provided the whole set of recommendations with the whole 2022 dataset and these are used in the analyses
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Muon Momentum Calibration Cross-Check

Corr,ID+MS Corr,ID
Pr =1 Dy

MCCB _f pMCID_l_ (1 f) pMCMS

ID corrections

The corrected combined momenta from |D and MS measurements p—-

(1 f) pCOrr MS

The weight Is calculated by solving the following equation:

Corr,ID—MS

s also obtained as:

MS corrections
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