Introduction

Goal of b-tagging: identify jets stemming

from b-quarks

B-tagging used in many analysis domains:
®Top physics > Voo
®Higgs physics

®Beyond Standard Model physics
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Algorithms rely on b-hadron properties:
* High mass (~5 GeV)
* Relatively long lifetime (~1.5 ps)

B-tagging algorithms:

* Spatial tagging
> Impact parameter based: IP2D, IP3D
*>Secondary vertex based: SV, JetFitter
> Multivariate: MV1, MV2

* Soft lepton tagging

Impact parameter based

Combines discriminant

and JetFitter into a boosted
decision tree (BDT)
algorithm

The default algorithm for Run-2, MVV2c20, is a BDT which
IS trained using b-jets as signal and a mixture of 80%
light-flavour jets and 20% c-jets as background.

* MV2 Is a revision of MV1
* MV1: the main b-tagging
algorithm used during Run-1 Advantages of MV2:
* MV1: based on a Neural » Better performance
Network that combined inputs . g5sjer retraining and
from intermediate tools software maintenance
* MV1c: version of MV1 trained
using same background
mixture as MV2c20
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Insertable B-layer (IBL)

Major inner detector upgrade for Run-2:
oissiaced — gddition of INsertable B-layer (IBL) as fourth
Innermost pixel layer
®Radius (IBL) ~ 3.3cm
’ 74 ORadius (former Layer 0) ~ 5cm
' \\\ I / I .

Q\ 7 and with IBL [3]
" S -’ IBL significantly
Improves track
reconstruction:
dO resolution for
low-p; tracks is
improved up to

factor of 2!
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Advantages of IBL:

® Proximity to the interaction region

®Higher granularity (50um x 250um instead of

50um X 400um the case of former Layer 0)

®|ncrease pixel measurements of a track from 3 to 4

Transverse impact parameter resolutlon W|thout IBL
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IP2D and IP3D

* Use lifetime sighed impact parameter (IP)

significance of tracks matched to a jet

* |IP - distance of closest approach to the primary o

vertex (PV) .
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Expected b-tagging performance

A b-tagging performance improvement is expected to be achieved in Run-2 due to:| RUn-2 vs Run-1
* Addition of the IBL
* Many algorithmic updates in track reconstruction [4] and b-tagging, both in the basic taggers

and final MVA algorithm

Light jet rejection VS b—jet efﬁciency:

Light-flavour jet rejection

Run-2 / Run-1
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e Reconstructs more than
one displaced vertex
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The plots below [1] show a comparison of the default Run-2 b-tagging algorithm MV2c20 and the
observables from IP3D, SV gquivalent Run-1 b-tagging algorithm MV1c.

Light jet rejection as a function of jet p; given a
fixed b-jet efficiency of 70% in each bin:

Improvement at
low pr IS mostly

due to addition of

the IBL
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At 70% efficiency light-flavour jet rejection in Run-2 is improved inclusively by a factor of 4 compared to
Run-1. This corresponds to a relative improvement of ~10% In efficiency at a constant light-jet rejection!

Run-2 data to Monte Carlo (MC) comparison

* To confirm the MC performance, simulation needs to be compared with data. The early Run-2 data commissioning studies are a first step in this direction.
* First study of the b-tagging modeling performed in 13 TeV on high purity b-jet sample of e+u di-leptonic tt events [2]. The leading two jets with p> 20 GeV and

In|<2.5 are considered.
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