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» Physics Goals

Higgs boson, New Physics (SuSy, Extra dimension, etc.)

» Proton-proton collision
»+/s =8 (7) TeVin 2012 (2011)
» [ L dt~20 (5) fb! f

* Dominant production mechanism: gs - Wc ATLAS-CONF-2013-109
* Event selection:
Emiss

* 1isolated electron and a jet associated to exactly 1 muon and E7
* Opposite sign (OS) for electric charges of selected electron and muon
= . e Same sign (SS) events are used as part of the background estimation
__ATLAS detector  Charge correlation of 2 leptonsin W (— ev) + c(— uX) signal process allows to obtain very
" high c-jet purity(~90%).
 Wecyield is obtained from OS-SS subtraction, exploiting the fact that most backgrounds are
symmetric in the OS/SS regions whereas the signal is predominately in OS.
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Inner detector (tracker) 3 Pixel, SCT, TRT
Accurate tracking and vertexing vital for b-tagging.
o(dy)~35 um for typical track pt = 5 GeV

Calorimeter 3 Liquid Argon, Tile

Calorimeter jets define the axis around which tracks are Nb—tag
clustered for b-tagging. Edata _ Wc
c(w) —
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Goal: identify b-jets against both light and c-jets 5 oa- ; El- o 5
A crucial tool for many key analyses 1000 02 ' 3 5 T 1
Higgs physics (H — bb, ttH, H — tt, WW <for rejection>), SuSy, top physics, etc. 0.1F" ST cjet sample (Wee) ' E ; 0'7__ SMT cjet sample (W+c) E
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Key differences between the jet flavors are exploited: % 0102030405060.70.809 1 o % 75% 70% 60% R =7 75% 70% 60%
(b-'et h MV1 weight b-tagging operating point g, b-tagging operating point g,
* Relatively high track multiplicity  Semi-muonic c-jet scale factors vary between 0.87 and 0.99 with total relative uncertainties of
Jet * Tracks displaced from primary vertex: o o
) : 10% to 4%.
Displaced.tracks Tracks with large impact parameter (IP) _ . . . . ,
« Higher secondary vertex (SV) invariant mass < B hadron mass: * Inclusive c-jet scale factors are obtained by simulation-based extrapolation,
mg up to ~5 GeV scale factors vary between 0.75 and 0.92 with total relative uncertainties of 13% to 5%.
* SV information of B hadron decay:
Primary vertex _ e Mass
Prompt tracks * Direction
» SV decay length from primary vertex 7 dil . bei | . h s i d 3 iet bi
(] -
el e Teie: o d B a tt dilepton events can provide very pure b-jet sample, using eu, ee + uu channels in 2 and 3 jet bins.
. p * Event level correlation between the jet flavors can be exploited to achieve greater precision.
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Light jet | » Typically very similar but weaker features compared to b-jet: J2 tags Job€h fb] J=b ( Job fbf) J
Jet originating from light qgar.k§ (u, d, s) and gluons cTp+~310 pm fi tag = Zfbbeb(l _ Eb) 4+ fbj [Ej(l _ Eb) 1 (1 _ Ej)eb] 4+ (1 — fop — fbj)zej(l _ Ej)
* Relatively low track multiplicity : :
. Low SV mass * SV typically with mass of C hadron: m; up to ~2 GeV . . . N
L e ) ) * €p(€j) is the b-jet (non b-jet) efficiency.

*  fob(fpj) is the fraction of events with a true bb (b)) jet pair.
* b-tagging efficiency can be obtained by maximizing a likelihood function, taking both f; tag and I tags

from data, with fp, fp; and €; from simulation.
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Track based algorithm. Uses 2D probability density — : - ’ : § : J_AL’t-:iffEri“:TL:?ry . g | ATLAS Preliminar J. Ldt=2031"] % : ATLAS Preliminar J. Ldt=20.3fb""
functions of transverse and longitudinal IP of the _ | * Neural network (NN) combination of 3 taggers’ information Z 2000 ehZiets o Data 4 © 0 Rbabapadats I y e Ten
tracks to form a jet ‘weight’ based on the log- * Best performing b-tagging algorithm in ATLAS = - — Total bkg. ] D 0 8_— 's =8 TeV ) % 1.1 's=8TeV -
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Secondary vertex fitting algorithm. Uses SV MV1c cool E 0.6 1 o 7 1 !
i”forg‘ati‘}” of mass, dir?Ctii”' track m“'tip“c.itx and « A successor of MV1, trained also against c-jet background - - i | 29l N
numbero vertices. LLR Is taken as output weight. ) * Improved c-jet rejection for modest reduction in light jet < 0 S e e = - ! ! |
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" JetFitter A rejection compared to MV1 tagger 5 4; +, .t + + Tﬂ"F 0'4_ © tt PDF (MC) MV1, e, =70% | ! tt PDF (tot. error) MV1, e, =70% -
JetFitter ) . LR U N N TR S at - 0.8 o ¢ -
Fit vertices along b flight direction which is assumed B Now used in H->bb analyses i< 0-84— ++ ++ + + i . @ t{t PDF (Data) | i : ® it PDF (stat. error) | i
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S b [la=ssopt  ATLASPreiminay 1S g [Lot=saops?  ATLAS Pretmineny oS [Lat=aa0ps™  ATLAS Preliminary The total uncertainty on the scale factors is ~2% for jets with p; around 100 GeV for MV1 70%
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5 F w0 §® s a1 T e operating point. ATLAS-CONF-2014-004
'§ 105§— High-perfermance tagger: IP3D g é High-performance tagger: SV1 | £ High-performance tagger:
Z S 33 10t | 2 10° JefFitter
10% =
1032— _i 10*
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" 10 * Fake SVs reconstructed in light jets are expected to have approximately symmetric decays around
o ke 0 010203 0405 06 07 08 09 ion R the primary vertex while those from true SVs are not. The same is expected for IP of tracks.
To achieve improved light or c-jet rejection, new taggers are under development. * Mis-tag rate is estimated by using negatively signed tracks and vertex decay lengths, correcting for
the presence of heavy flavor jets and long-lived particles/material interactions in light-jets.
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function of b-jet efficiency. as a function of )" as a function of plT .
Differences between data/Monte Carlo performance are corrected for using scale factors C luci 10* g
derived in several dedicated calibration methods for b-, c- and light jets. onciusion - IP3D+SV1 : tt sample |
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- Calibrations with improved precision:
 Updated calibration with full 8 TeV data
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 The c-jet tagging efficiency is measured using a sample enriched with D* mesons. * New developments: 1025_ E
 Uses template fit before and after the b-tagging to extract b-tagging efficiency of the * We calibration - :
D** candidates.  Combinatorial likelihood calibration 10

* Using the measured D*™ meson efficiency, the c-jet efficiency is extracted by:

Outlook for Run 2
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s | ATLAS Prelminary | B oE i o0 arias pommayd & | i eseron ariaS oo A new innermost Iayer of.plxel detectors improves b tagging performance:
g 1000 - \s=8TeV A e - R ut-zman (s=8Tev ~ two times better rejection for the same b-tagging efficiency.
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j e 0"2:‘ o e D et E : * Improved version of MV1 using a boosted decision tree
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MK )-m(K) [MeV] Py (GeV] P [GeV * Dedicated tagger for high pt and merged jet from top decay. Thank you for your attention!




