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In the kinematic selection, the b-tagging efficiency can be extracted from gsiﬁglg
equation for the fraction of tagged leading jets in data: fugww = fs€; + (1= f, )€, where fis

the fraction of real b-jets in the selected jet sample and &,is the light efficiency taken from
simulation

Tag-and-probe method helps to enrich the sample with b-jets:
* Measure fraction of events with tagged leading jet
e Determine b-tagging efﬁciency§ .
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Use events with muons in jets — enriched
with semileptonic b-hadron decays
Two methods have been developed:
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Template fits to the pTrel distribution "o The system8 method uses uncorrelated
are used to estimate the different 4 selection criteria to construct a system of
muon-based methods results

flavor fractions. eight equations based on number events
surviving any given subset of these
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Two methods: On a sample enriched with D* /W bosons produced in association with c-jets
* D** mesons reconstructed in the exclusive decay D** — D°(— K-t*)r*
 Estimation of the b-jet contamination using the fit to the pseudo-proper time distribution
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*W boson is reconstructed via W—ev decay
* The charge correlation of the two leptons is exploited to extract a c-jet sample with high
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Negative tag method: Difficult to measure the mistag rate in data
directly (can’t prepare a data sample free of heavy flavor)

Instead, measure inclusive negative tag rate (calculated by reversing
track impact parameter and decay length significance signs).
Mistag rate: fraction of the light flavor jets identified as b-jets by
atagging algorithm
Measured on dijet data:
¢ Measure the inclusive negative tag rate
 Correct for the contribution from heavy flavor, interaction in the
detector material, fake tracks, long-lived particle decays
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After the two-year shutdown (2013-2015) is over, the LHC will switch
to 14 TeV of the center-of-mass energy. 5

The ATLAS tracker has been upgraded - a new layer (IBL) has been i Z
installed. The work is ongoing to evaluate the detector performance
with the new layout.

ATLAS will operate this tracker during the High Luminosity Large
Hadron Collider (HL-LHC) stage, accumulating a total integrated
luminosity of 3000 fb™* after ten additional years running.

Tagging parameterizations derived on MC are used by physics
analyses to estimate the HL-LHC ATLAS performance.

Areal challenge for b-tagging at HL-LHC is a large number of pp

interactions per bunch crossing (140 in average, 200 in peak).
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