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ttbar production and decay

® ttbar production 7 TeV e ttbar decay categorized by W decay
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ttbar cross-section measurement with 35pb-!

March in 2011 combination

ATLAS-CONF-2011-040

Uncertainty 109 with 35pb-! in combination
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ttbar cross-section measurement with 35pb-!

March in 2011 dilepton '
80~10%, in combination ATLAS-CONF-2011-034

00~179, with the best dilepton measurement

combination dilepton
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e ttbar/Z o1 with luminosity measurement using Z,
e Inclusive ot with oww, O+, fitting Missing Et1 & # of jets,
dilepton e b-tagging fit o with b-tagging efficiency measurement.

arXiv:1108.3699 submitted to Phys. Lett. B & :
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ttbar production cross-section measurement
in dilepton channel with 0.70 fb-1

Integrated luminosity
for pp collisions at 7 TeV
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Outline

e Cut and count analysis

- Nobs — NBG
L x Acceptance

- 2 identified leptons w/o b-tagging Ott

- 2 identified leptons with b-tagging —

e Background - data driven estimate
- Z/Y* + jets (Drell-Yan) for ee/pp

- Fake (non-prompt) lepton evnet (W+jets)

e Background - MC estimate

- Z(TT) + jets

- single top
- diboson ©
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Event selection

Good data taking condition, at least 1 single lepton trigger,

= |

primary vertex with at least 4 tracks, cosmic muon veto. :82 T::::by n?}f::agee
e W/0 btagging g b/ -w
Exactly two isolated high-pt opposite charge leptons (e/u) e %4'
e:pr>25GeV |n| <2.47, excluding 1.37 < [n|<1.52 x
u:pr>20GeY, [n| <25 b i :
Two or more high pr ( > 20 GeV ) anti-kt(R=0.4) jets with = 6 i e B BRI o
TopoCluster & EM+JES calibration % P
Mi> 15 GeV && |[My — Mz| > 10 GeV io Jra-orow ~-.4§ji,-e,s
Missing ET> 60 GeV for ee, pp 10 4 =OthorEW

80 @

HT (sum of all selected lepton pr and jet Et) > 130 GeV for ep e

4
e With btagging 0»’/
The same as w/o btagging analysis except for ~S ..'%’“-a-... ot
Missing Et > 40 GeV for ee, uy, © 4w 8 120 160 200

at least 1 btagged jet ( b-jet eff. for inclusive ttbar jets = 80 9% )
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Data driven background estimate

e Z/y* + jets (Drell-Yan) Emiss
~_ MCgz/yprqjets(SR) SR |cr|l SR
NZ/’Y*+JetS T MCZ/7*+jets(CR) X [data(CR) o Mcother(CR)] 60
SR: |mi-mz| > 10 GeV, high Er™iss
CR: |mi-mz| < 10 GeV, Er™ss > 30 GeV 30k-n-n---
-—>
20 GeV
® Fake lepton event - Matrix method T
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Single lepton case

[%ﬂ B [(1 ; r) (1 ! f)] [%ﬂ

loose real Nr loose fake Nr

5th ARRUaPWerksREp R Bonn ——irika ucnida, Universitat Bonn, 07.12.2011

: lepton passed tight selection

: lepton passed loose but not tight selection
: real lepton

: fake lepton

: eff. tight / loose for real lepton measured in Z sample.
: eff. tight / loose for fake lepton measured
in ttbar single lepton channel control region.

- myr -

Niake = rf X Nrr + fr X Nrr + ff X N¢r
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Event

Yield

ee U eu b-tag ee | b-tag uu | b-tag eu
Z|y*(— eefpw)+jets | 3.8733 | 14.8 +4.7 s 9.3737 | 19.173¢ -
Z/y*(—> t7)+Hets 52+26 | 112+48 4316 | 1.67% | 7.072% | 9.1738
Fake leptons 3.1+£22 | 0378 44+24 | 49+3.1(1.0+08  19+12
Single top quarks 6.6+1.2162+20 409%5.6 6.8“:}:% 15.4‘_%‘51 30.8:}:2
Diboson 5610 82%+12 309%46  21x038 2.7':8:2 8.7':}3
Total bkg. 24.3’:2:‘7‘ 508 +84 | 158 +34 24.73:(2) 45.2j:g 68 + 14
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Systematics

O : > 2%, but smaller in the other analysis

Helmholtz Alliance PHYSICS AT THE TERASCALE

5th Annual Workshop in Bonn

Kirika Uchida, Universitat Bonn, 07.12.2011

Emmy
Noether-
Programm

Cectune
Foruherguperee v talt

OFG

- ’ 'Y
universitatbonn

w/0 btagging with btagging
ee e | eu Combined ee o, eu Combined
Uncertainty Source Ao /o(%) | Aofo(%] | Ac/o(%] | Ao/o[%] | | Uncertainty Source Ao/ol%]) | Ac/ol%) | Ao/o(%] | Ao/o(%] |
Data statistics 93/98 | -66/68 | -4.1/42 | -3.3/3.3 Data statistics -83/87 | -58/6.1 | -42/44 | -32/33
@Cuminosity 4.0/4.7 | -3.7/43 | -43/4.1 | -42/4.6) (Cuminosity 38745 | 37/4.1 | 4.3/4.7 | 4.1/45)
MC statistics -42/49 | -28/32 | -19/2.1 | -1.5/1.6 MC statistics -3.8/45 | -26/29 | -2.1/22 | -15/16
Lepton energy scale 0.0/0.9 00/05 | -03/03 | -04/00 Lepton energy scale -0.7/00 | -05/00 | -03/03 @ -03/03
Lepton energy resolution 00/06 | -05/08  0.0/05 | -04/03 Lepton energy resolution | 0.0/04 | -06/0.0 | 0.0/00 | 0.0/0.3
Lepton indent. scale factor | -5.5/6.6 | -1.2/2.7 | -3.1/34 | -26/2.7 Lepton ident. scale factor | -5.5/63 | -23/24 | -3.1/34 | -24/26
(ct energy scale -10.0/10.6 | -3.8/7.6 | -3.7/4.5 | -5.9/5.3) |Qet energy scale 97/48 | -49/55 | -49/5.1 | -47/5.3)
Jet energy resolution -0.6/08 | -3.1/3.6 @ -06/0.7 | -04/03 Jet energy resolution -1.9/20 | -14/13 | -14/14 | -14/15
Jet reconstr. efficiency 0.0/0.0 00/00 @ 00/00 | 0.0/0.0 Jet reconstr. efficiency 00/00 | -06/00 | -0.3/03 | -03/03
Drell-Yan prediction 0.0/00 | -04/04 @ 0.0/00 Drell-Yan prediction 0.6/06 | -06/0.0 | 00/00 | 0.0/00
ake leptons -1.6/1.6 | -04/04 | -3.2/3.2 Fake leptons -19/18 | -06/00 | -1.9/1.8 | -1.1/1.2
MC generator -43/53 | 00/0.0 | -29/3.2 MC generator -57/70 | -13/13 | 27/29 | -0.7/0.7
Parton shower 4.7/58 | -04/0.5 | -29/3.2 Parton shower 0.6/00 | 00/00 | 00/40 | 0.0/0.3
SR 7.1/06 | -08/36 | 0.5/24 | -2. (b-tag cfficiency -3.2/45 | -3.0/4.1 | -35/47 | -34/4.5)
FSR -13.6/0.6 | -0.7/43 | -24/05 | - Light quark tag eff. 0.0/00 | -06/00 | -0.5/0.0 | -03/03
PDF 24/28 | -1.7/2.2 | -24/27 ISR -48/58 | -1.5/1.5 | -0.3/04 | -04/04
EF™ reconstruction -1.0/1.1 | -08/17 1 0.0/0.0 (Fsr 87/11.2 | 28/3.1 | -09/08 | -2.0/2.1)
Pile-up 0.6/13 | -05/15 1 00/00 PDF 2.7/32 | 23/25 | -24/26 | 25/2.7
I)CtCCtOF modellng ‘ 0.6/1.1 0.7/ 1.5 07/1.2 E-Ti“ reconstruction -0.9/0.0 -1.0/0.0 0.0/0.0 -0.0/0.0
' Theoretical c.ross-sectlons ' -1.4/1.3 -1.7/ 1.8 ' -2.1/2.1 Pile-up 0.8/00 | -03/00 | 00/00 @ -0.0/0.0
_ All systematics -20/18 | -7.3/13 | -9.2/11 Detector modeling 07/14 | -08/22 | -1.1/1.6 | -1.9/1.8
Stat + Syst -22/20 -9.9/15 -10/12 Theoretical cross-sections | -04/04 | -1.1/06 | -0.7/0.7 | -0.7/0.7
~ All systematics -16/20 | -79/99 | -82/11 | -8.1/9.7 |
O . > 4% Stat. + Syst. -19/ 22 -10/12 -10/13 9.0/11




Result

ATLAS-CONF-2011-100

Uncertainty 119 in dilepton channel analysis only

ATLAS Prefiminaly " 1T L Tiedry (abpox. NNLD)
J N m, = 172.5 GeV
Data 2011, | Ldt=0.70 fb .
ee — . | 178+ 17 +33 *;
KU e — 159+ 10 jr1200 jL67
el . 182:E7 . &8
Comb. e+ 177+6 *) +8
ee w/ b-tagging N 181£16 ' 7
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6 [pb]
oNNLOtt = 164.57 + 11.45 - 15.78
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Conclusion

e ttbar cross section measurement in
dilepton channel is reduced down to 109
(NNLO prediction uncertainty = 109%)

e dilepton channel has enough statistics and
the statistical error is ~39%.

e Further effort to reduce the systematic
uncertainty in dilepton channel is on going.

- Multivariate analysis
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