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b taggingo— Why is it Important?

b-tagging

Identification of jets originating from the hadronization of b quark

Essential tool for JelgVEllERdeI=E:=E] that include b-jets in the final state
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b hadrons Properties

Identification of b-jets relies on the distinctive properties of b
hadrons
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Impact Parameters Resolution

The resolution of the impact parameters is
retrieved from an iterative Gaussian fit performed
on the core of the IP distribution

= Automatic range adjustment to exclude tails
given by:

— Contamination from poorer quality tracks
(missing IBL hit)

— Reconstruction issues

— Secondary particles due to hadronic
interactions with the detector material

— Long-lived heavy flavor hadrons
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d, Resolution vs. py
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d, Resolution vs. py
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detector == |n| < 0.8 (stable resolution region,
to get rid of the pseudorapidity dependence)
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d, Resolution vs. Run Number
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Charged Particle Production in pp Collisions — Pileups (i)

= Multiple pp interactions per bunch crossing
(pileup), but usually only one hard scattering —
event of interest (primary vertex)

= Higher luminosity == Generally higher pile-up

= |n 2018, ~ 37 => O(10%) charged particles leaving

O(10%) hits in the detector trackers
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d, Resolution vs (i)

Unfolded o, (2 iter) [um]
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It has the best resolution but it
appears unstable

Changing running conditions during the
LHC luminosity ramp-up
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8b4e scheme introduced in September
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d, Resolution vs () — 2017
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d, Resolution vs () — Radiation Damage
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The d, Resolution Dependence on Track Density
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* AR is defined as the distance between a track and the jet axis
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Conclusions




Conclusions and Summary

= Degradation of the impact parameters resolution over the Run 2 data taking period ==% Mainly due to radiation
damage (2017 and 2018) , changes in the running conditions (2016) and condition changes applied to
compensate the effects of radiation on silicon material (small effect)

= 0.8 um degradation of the resolution for the 2017 data sample (8b4e filling scheme introduced in
September) == 2017 sample should be treated separately to remove the dependence on running conditions
and study the effect of radiation on the resolution. In this way, we expect an improvement on the uncertainties
and a better agreement between data and simulated samples



Thank You!

Chiara Magliocca




