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A precise measurement of the luminosity is an essential part of the ATLAS physics program and is of particular importance to cross-section measurements,
where it can be one of the largest systematic uncertainties.
The track-counting method is one of several approaches used within ATLAS to compute the luminosity and involves counting the number of charged-particle
tracks reconstructed in the Inner Detector (for track-counting: Pixel Detector + Semiconductor Tracker (SCT)).
This poster presents studies of the long term stability of the track-counting luminosity measurement in LHC Run 2. In addition, events from Z→µµ decays are
used to test the efficiency of the track selections and to study the stability over time.
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Selection of charged particle tracks from primary interaction
vertices, reconstructed in the ATLAS Inner Detector.
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2016 selection: Vetoes tracks with a hole in the Pixel detector.
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Number of colliding
bunch pairs

Integrated
Luminosity

2016
2016 selection
selection

Process cross-section

Track Selection Efficiency
Track Counting

Track selection efficiency measurement based on Z→𝜇𝜇 events:

The Track Counting luminometer within ATLAS’s Inner Detector is based on the idea that
the number of charged particles generated within a collision is proportional to the pile-up
parameter 𝜇.
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Requires:
● Two muons each with a pT > 20 GeV, |𝜼|< 2.5
● 81 GeV < m𝞵𝞵 < 101 GeV

Long Term Stability Studies
Studying the different track selection criteria and comparing them on a run-by-run basis provides us with an insight on changing detector conditions and beam
configurations throughout each data-taking year.
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The stability of the track-counting luminosity measurement over time is monitored by
comparing the ratios of the working points.
● The drop in the ratios after mid September is likely due to the higher pileup
values present in the LHC at that time.
● This same effect can be seen in track selection efficiencies.
● The efficiencies measured in Z→𝜇𝜇 events are used to correct for known timedependent effects on a run-by-run basis.
● Stability within 0.5% after corrections applied.
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2016 Long Term Stability

Stability within
1% after
corrections
applied.

Stability within
0.5% after
corrections
applied.

2016 selection
Injection scheme: A change
from 25-ns-trains to 8b4e
trains was introduced from
mid-September leading to an
increase in the pileup and an
observed reduction in the
track selection efficiency.
2017 selection
Highest efficiency.
Maintained throughout time
and with increasing pileup.

2018 Long Term Stability
Stability within
0.5% after
corrections
applied.

Conclusion
●
●
●
●
●

Track-counting luminometer is an integral part of ATLAS luminosity measurement.
Studies performed with different track selection working points that have different sensitivities to the detector or accelerator related changes.
Stability throughout data taking years has been monitored and can be corrected through Z-based track selection efficiencies.
Very good stability throughout all of Run 2 obtained.
Looking forward to upcoming Run 3 of the LHC.
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