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b-tagging IS an identification of jets stemming from the b‘tagging Calib’ atian has been done with QCD

hadronization of b-quarks ( b-jets ) making use of the distinctive di-jet sample using the algorithms that break down for b-jets above
properties; the long lifetime of b-hadron, the larger transverse - , , , ,

momentum of their decay products due to the large mass of b-hadron, 100 GeV._tt precess provides calibrations in

etc. Good tracking with the inner detector is crucial for the algorithms. tt

Simple taggers are calibrated with early data taken in 2010 with 35 pb-'. tt

http://atlas.ch
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2 JetProb algorithm makes use of the
Impact parameters of the tracks
associated with a jet.

In b-jets distribute wider than the
resolution function. 10'

o
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Top decay: t — bW, W — qq(2 jets) or lv(1 lepton)
t — bW

u Pythia Dijet MC : c jets
07 _ I Pythia Dijet MC : b jets

Number of tracks

Single lepton and dilepton channels are analyzed
for the b-tagging performance study
( lepton : e & u including leptonic r decay. )

& S\W0 algorithm reconstructs :
. The longer lifetime of b-hadrons .

can produce secondary vertices. a0 o0 10 0 0 50 500
IP significance S,

Event topology

» |solated leptons,
» at least two jets ( b-jets),

) |arge Missing Et ® all jets : T + jets . U+jets @ e +jets
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b-tagging performance measurements ISIWXXTITZTEEETT] (i 16 o) workng ponts oo calbrated o dotPron

(JetProb50 & JetProb70 ) and 50 % for SVO ( SV050. )

Tag Counﬁng méthad counts the number of i Simultaneous fit of t¢ cross section ( o« ) and b-tagging

events with n b-tagged jets, <N,»> to simultaneously determine efficiency ( &» ) with the likelihood function,
the top normalization and the tagging efficiency. Both in single
lepton and dilepton channels are performed.
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L= H Pois(N,,, < N,, >)

n=1

<Nn> for single lepton channel, R

€p uncertainty

Source e+jets U+jets l+jets
Source SV050 JetProb50 JetProb70 Acceptance +16.5/-13.3 +13.7/-10.1 +148/—10.8
ti bkg 5 0 G j/ ./ Y L’ L’ I E- +0.2 +0.2 +0.6 Ec +0.6 +0.9 +0.8
<Np>=) ( (o4 BF-Ag-L-Flf + Npkg - Fiji ) X Y Cle (=) ™" -C e (L—e)!7 - CF -ef -(1—¢) € +03 405 409 & +0.8 £10 +09
.k i’ 5 +k'=n Z+jets normalisation +3.5 +3.6 +2.7 W +jets normalisation +4.38 +59 +55/-54
Diboson normalisation +0.7 +0.8 +0.7 Other backgrounds normalisation +2.2 +2.3 +2.3
Single top normalisation +0.5 +0.5 +0.4 W+jets flavour fractions +6.5/-4.38 +7.9/-5.7 +7.3/-54
S "y =) y Fake lepton normalisation | +1.5 +1.3 +1.0 QCD flavour fractions +5.0 +4.1 +44
» i, j,and k (i’, j°, & k’) are the number of pretagged ( tagged ) Zujets favou fracions | 404 04 0.3 Luminosity _
Jet energy scale +0.6 +0.8 +0.9 Total systematic +22.0/-178 +19.2/—-155 +20.0/-16.0
- - Il ht_fl " t Generator +04 +04 +04 Statistical +12.7 +10.1 +7.9
b-, ¢-, and light-flavour jets,
ISR/FSR +14 +1.5 +1.5 " | SV050
» C%qis the number of permutations with a for the three jet flavours Toalsysemat RN NS single lepton| | ..ccomm
) Statistical +9.1 +8.8 +6.1 S
. . _ . . . . 0.45
» Fijk is the fraction of pretagged events containing 7 b-jets, j c-jets, and k
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light-flavour jets, from simulation. _
dllepton Souwce | SV050  JetProb50 JetProb70

BF is the branching fraction to each final state ( e+jets and u+jets ),

} c +1.0 +1.2 +1.3
- +0.1 0.1 +0.1
. . . . " " . O'tt u n Ce rtal nty f£’+jets background norma .isat.ion :i::.% i*l +7.8/—6.7
» Az is the selection efficiency in this final state, - — - ey | Otttz womsien | z05 w061
Acceptance +13.1/-109  +48.8/-6.2 +8.0/-7.0 +10.5/-9.1 i +22/-27 +18/-23 +16/-19
" " " " 5 P +0.3 +0.2 +0.2 +0.2 +038 +0.8 +08
» L is the integrated luminosity. STV | [ S A |
. . . . . . St f;ijets 1101‘111a1i51(‘;t101.1 ::thll(l) i?i ::E:I:Z i"ll(f ngrzﬁ 125(?12&110&011 and identification iO:l EO:I 20:1
iboson normalisation : 2 : 5 ale and 1 - _ _ _
» The efficiency to tag a c-jet and light-flavour jet, &c, and & respectively, Sigerpuomasion | 09 08 09 105 | [omemenenmeladuio | St 2
. . . . . Fake lepton normalisation +35 +2.3 +4.3 +4.0 Parton shower +05 +0.6 +0.6
are fixed to the values found in simulation, corrected with data-to-
J Flavour . )
avour composition other +1.6 +1.3 +1.3 +14 Pileup ~01 01 01
1 I i " Luminosity £34 £34 34 +34 s 0 : o
SI m u Iatl O n Sca I e fa Cto rS m eaS u red by Oth e r Ca I I b ratl O n . Total systematic +149/-130 +13.3/-118 +104/-9.6 +129/-11.7 Ifi:;];l;;)rzizllaric j:(ifls igcl) +9.i3?—18.5

Statistical +31.7/-26.7 +25.0/-220 +16.8/—-15.3 +12.5 Statistical +6.8 +6.8 +4.6

Kinematic method rcquires [ oo+ & measurements in ATLAS

SV0350 JetProb50 JetProb70 _
i i Jet pr [GeV] . tt . . . .
1 St or 2nd h |gheSt'pT jet tO be tagged tO Source 20-90  90-220 20-90 90-220 20-90 90-220 & measurements with and dl-jet sample with respect to jet pr
—_ g SV050 +13 +1.7 +1.2 +138 +12 +1.7
obtain high purity of {1 sample and
Z TetProb30/70 o 118 176 428 449 g 1-55 ATLAS Preliminary,J L=35pb’ —é % 1.5;— ATLAS Preliminary,J L=35pb’ —;
= = = - g JetProb50/70 - - +15 405 £28 +£15 & 1.4 3v050 = $ 1.4 JetProb50 =
measure the tagglng effICIency Wlth Other tf normalisation +54  £52 50 54 50 £51 o 13F = o 13F =
W+jets normalisation +238 +26 £28 25 4£27  £23 S 1 25_ E iy ’ 25 E
- - - Py QCD normalisation +58 58 47 £65 £50 64 0 Ter E S E
jetS 19! the eve ntS. b'jet eff|C|ency ( gb ) Z+jets normalisation +01 +02 01 +02 01 02 1.1 I E 1.1 E
Single top normalisation +01 401 401 401 401 =401 1E I | E 1 I I E
- - - W+jets flavour fractions +41 +34 41 4+34 431 £19 - e = = - =
) _ 0.9 ® pTrel —] 0.9F ® plrel —
are meas u red I n S I n g Ie Ie pto n Cha n nel I n QCD flavour fractions +09 +0.7 +1.1 +04 +09 +038 = O p* = = ‘ __t + O b .
Jet energy scale and resolution +43 +03 +46 05 +48 0.1 0.8 } - ttE;utag count :|+iets — 0.8 A ﬁgguiag coun: :|+J'ets =
. - - ~ - — : ar tag coun
2 b = Jet reconstruction +12 06 £12 07 £13 07 0.7F ‘ gb: L?r?ecr;’:tr:é jets 0.78" o e lsjets
pT InS- Lepton trigger +13 +09 13 09 +13 +08 T T T T T T T 5 T Lo, T Lo, i
Lepton momentum scale and resolution +19 +13 +19 +13 +30 +1.1 0'62 40 60 80 100 120 140 160 180 200 220 0'620 40 60 80 100 120 140 160 180 200 220
Lepton reconstruction and identification | +£14  +09 +14 +09 £13 +08 Jet P; [GeV] Jet P; [GeV]
1 Nt agged Generator +06 +23 06 22 106 20
- _ _ _ Parton shower +0.1 +05 01 +05 02 +06 . . .
€ = f X N eCfC Elfl EQCDfQCD ISR/FSR £20 446 £19 445 20 441 The uncertainties in & p 16T T T T T T
b Pileup +13 +£<01 £12 +04 +12 05 ) - § 1.5 ATLAS Preliminary,J. L =35 pb-1
Luminosity +02 +02 +02 +02 02 402 measurements with tt samp|e S 4 ab
Total systematic 118 +110 =+112 =+1190 =116 =+121 | th th ith QCD L E JetProb70
Statistical +11.1  +131 +116 +124 493 +117 are ijarger an oseée Wi o 1.3
» &/ fo, &c / e, and &/ fi are the ’ 9

sample.

efficiencies/fractions of b-, c-, light-, which Although, it has the WL{- { :
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" * BF Preliminary SV050 — 6 Preliminary  JetProb50 — . } Preliminary  JetProb70 . . i 0.9
are estimated from MC except for &p. 530k s o S By o oot EE R S O advantages; direct . s
14 cwew 14T cwew | 14 cwe@ measurements in higher b-jet | thar ag count

= MC (fi, fine bins) r = MC (i, fine bins) | C = MC (i1, fine bins) | 0.7 ttbar kinematic l+jets

» &£qcp / focp are the efficiency/fractions of 2 ale ety e e e e T

pTrel
D*mu
ttbar tag count I+jets
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. . . N 1 [ _; sample. Jet p, [GeV]
QCD-jets, which are estimated from data. r e Rt Statistical uncertainty will be
o 1 B 1 o __ smaller with much more sample collected by ATLAS.
» N/Ntagged ?re the number of pretagged 02 sRGS | it ioe | 024 i e s Systematic uncertainty could also reduced by a better
(tagged ) jets e B e e background estimation expected near future. Stay tuned!
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