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b-tagging overview

b hadron properties:
= Long lifetime (~1.5 ps, c1=450 pm)
= ab hadron in a jet (p1=50GeV) flies ~ 5mm in the transverse plane before decaying

= Semi-leptonic decay (in ~40% of b-jets)
= Br(b—l—-X) + Br(b—»c—l—X) = 11% + 10% (I=e, )

Experimentally :
= Secondary vertex (SV) displaced from

= Larger transverse impact parameterd  of
tracks in jets from SV
= Signed w.r.t. jet axis

= Significance Sqg d Primary
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= Soft leptons




ATLAS b-tagging algorithms for first data

MC@14 TeV, taken fromthe ATLAS
performance book (see ref. on last slide)
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s Based on displaced secondary vertices:
A = SVO
mpact T Frimany Yertex = Discriminating variable : signed decay
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7 TeV data, 1nbt, minimum bias trigger




Number of tracks

Number of tracks

TrackCounting

TrackCounting
Requires only a minimum number of good quality tracks with Syo exceeding a given
threshold
Discriminating variable , tracks being ordered in decreasing Sqg
: not well discriminating
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JetProb : Track Probability

Computes the
Using a calibration function describing prompt tracks extracted from data
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Number of Jets

Pjet

where:P0=|_lF>i
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JetProb : Jet Probabillity

Computes the probability for a jet to stem from light quark frag mentation
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Number of jets

Different flavour composition

SVO (1)

Secondary vertex reconstructed in ~60% of b-jets
Plots are normalized to the total number of jets in data
Discrepancies between data and MC can be explained by :

Different SV reconstruction efficiencies

500 + SVO0 selection

Simulation
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Expected light jet rejection for a 60 % b-tagging e  fficiency from MC

@ 7 TeV (ttbar) :
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Number of jets

SVO (2)

= Vertex mass - cutting on S, 5p

= Using all jets with S, 3p>0 = Using all jets with S, 3p>7
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= Large enhancement of b fraction when cuttingon S |35 demonstrates the
power of the algorithm



Jet
pt=31.3 GeV
(calibrated)
n=-0.14
¢=-0.37

b-jet candidate in data @ 7TeV

Run 132166
Event 817271
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http://atlas.ch

b-tagged jet in 7 TeV collisions

iat

p'T =19 GeV {measured at electromagnetic scale)

d b-tagging quality tracks in the jet

Light jet probability (JetProb) : 9.10°

Displaced vertex reconstructed with 4 tracks (5.8
mm from PV in transverse plane).

Vertex mass : 3.9 GeV




Muons

ATLAS Preliminary —&— Data 2010

. 3 = min. bias T b je
Muon tagging : 10°F  g-7Tev —— PSR
Tagged muon 104 [ ND min. bias MC : light jets
pr> 4 GeV

|do| <4mm 10°
AR(Muon-Jet)< 0.4

Muons in jets play a key-role in the 10
b-tagging calibration in early data
(see next slides)
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b-tagged jet with muon

Run 152409 b-tagged jet in 7 TeV coII|S|ons

Event 4349994 p _49 GeV

6 b -tagging quality tracks in the jet,

bl LAP“R!ME-L

http://atlas.ch including one muon

Muon pt =6 GeV
Muon dg = 610 pm
Muon do/ogg = 15
The muon is part of the SVO secondary ve




Perspectives : b-tagging calibration in data

Efficiency of the algorithms have to be measured in data :

Two methods for early data : p;® and System8 Jet axis
Based on jets with muons
Measurement of the semileptonic jets b-tagging efficiency
Use a scale factor extracted from MC to obtain the efficiency
for all jets
Works for jets with py up to ~80 GeV (above need to use ttbar

samples, more stat. needed)

pTreI . p‘Fd = p X Sln( ey—{ jet +,u})
Uses templates of the p; of the muon distributions in b, ¢ and light jets
Fits them to the shape extracted from data before and after tagging
Extracts the fraction of b jets before and after tagging

Systems8 : T

Uses 2 samples with differentb fractions and 2 taggers
(soft muon tagger and a lifetime tagger to be calibrated)
Builds a system of 8 equations

b-tagging efficiency of the lifetime tagger is an unknown
that is obtained by solving the system




Perspectives
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Run Mumber: 158582, Event Mumber: 27400066
Date: 2010-07-05 07:53:15 CEST
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Summer-Autumn 2010 : few dozen
= b-tagging calibration in data
bbbar cross-section measurement
=section measurementy

Sing b-tagg,ia

‘End of 2010 (~200pb-L): )
= Commissioning of more gophisticated @lgorithms hased on likelihood ratios
reaching significantl

= upto ~700 for a5
= up to ~200 for 2
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Reference material

List of CONF Notes for 7 TeV Data:

(ATLAS-CONF-2010-070)

(ATLAS-CONF-2010-041)

(ATLAS-CONF-2010-042)

List of CONF Notes for 900 GeV Data:
(ATLAS-CONF-2010-003)
(ATLAS-CONF-2010-004)

(ATLAS-CONF-2010-010)

ATLAS Performance book:



