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Motivation
Precise calibration of muon transverse momentum 𝑝T ​ is crucial for physics analyses

𝑝T is measured via the curvature of the muon track in the magnetic field: 𝑝T = 𝑄 ∙ 𝑟 ∙ 𝐵

Despite highly accurate tracking systems, small systematic biases on 𝒑𝑻 scale and 

resolution can be introduced by residual misalignments, slight variations in the magnetic 

field map, and simulation imperfections
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The Muon ScaReKIT
Enables automated calculation of scale factors to mitigate the biases in data 

and MC based on Ref. [3]

Utilizes muons from 𝑍 → µµ or J/ψ → µµ resonance decays for calibration 

exploiting muon properties and information about the dimuon system

Corrections are derived and applied as functions of detector coordinates

A detailed description of the method can be found in Ref. [4]

Scale Calibration
A multiplicative parameter 𝜿 𝛟, 𝜼 , which accounts for magnetic field 

inaccuracies, and an additive parameter 𝝀 𝛟, 𝜼 , which accounts for 

misalignment, are defined for data and MC
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𝑝T corr

=
𝜅(𝜙, 𝜂)

𝑝T
+ 𝑄 ∙ 𝜆(𝜙, 𝜂)

𝜅(𝜙, 𝜂) and 𝜆 𝜙, 𝜂 are initialized utilizing the curvature (1/𝑝T) of the muon
tracks and are iteratively fine tuned using the Z and J/ψ resonances in the

dimuon spectrum

Resolution Calibration
Detector resolution is determined by analyzing the distribution of 𝑝T
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A residual smearing parameter is calculated by comparing the dimuon

invariant mass distributions in data and simulation

The resolution correction consists of 8 parameters in total to apply a 

smearing on 𝒑𝑻
𝑹𝑬𝑪𝑶 to ensure optimal agreement between real and simulated 

distributions
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