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Goal: Estimate uncertainty on a top pair production

cross section at 10 TeV proton-proton collisions
for 200 pb-! at ATLAS

Ma jor backgrounds: W+ jets and QCD

Problem: predictions on W+N jets (N >= 4) has large
uncertainty

fortunately: W+ jets/Z+ jets ratio is predicted with much
smaller uncertainty and Z+ jets events can be selected from
data with high purity

Bonus: Taking ratios of jet multiplicites partially cancels
uncertainties
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selection:

igger: single lepton with pr > 15 GeV

actly 1 lepton with pr > 20 GeV
ssing Er > 20 GeV
least 4 jets with pr > 20 GeV

which at least 3 jets have pr > 40 Gev

Numbers of Selected Events
Electron Analysis Muon Analysis
mple default | +My-cut | default | +My -cut
' 2600 1286 [ 3144 1584
+jets 1305 448 1766 628
igle top 210 81 227 08
- [l +jets 148 43 144 49
dronic 7 16 10 11 5
bb 21 7 32 10
W 11 6 14 7
r S 3 ] 5 2
/ 0.4 0.2 0.5 0.2
pnal 2600 1286 3144 1584
ickground 1715 598 2199 799
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production in W, Z events at p colliders
, W. T. Giele, H. Kuijf, R. Kleiss, W. J. Stirling
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vonirol segquon

trigger: single electron (muon) pr > 15 GeV

exactly 1 offline reconstructed electron (muon)

veto on any reconstructed muon (electron)

missing Er > 20 GeV

CR: 1 jet pr > 20 GeV, SR: >= 4 jets, 3 jets pr > 40 GeV

Process W— ev W— uv
i i
W(nv) EEY:
W(tv) 5570110 6820+ 110
Z(ee) 1197 + 39 0.0
Z(pu) 1.0+04 8066 + 200
Z(1T) 879 +25 1130£30
tf 203+6 241 +4
single top 272+10 308410
Wbb 97+3 11943
Diboson 427+ 11 557 +2
QCD 31000 + 15500




vOnlrol Kegion anu oignal neygion

trigger: single electron (muon) pr > 15 GeV

exactly 2 offline reconstructed electrons (muons) with opposite
charge, and invariant mass between 80 and 100 GeV

CR: 1 jet pr > 20 GeV, SR: >= 4 jets, 3 jets pr > 40 GeV

L— ee L— uu
Process + 1 jet signal-like + 1 jet signal-like
Z(t7) 0.1£0.1 0.1+0.1 09409 0.0
W 6.0+1.5 0.0 0.0 0.0
tr 8.4+1.1 2.81+0.6 10.5+£0.9 P E e ot § 2
single top 29+14 0.0 231+0.8 0.0
Whb 0.0 0.0 0.0 0.0
Diboson 249+1.9 034+0.3 40.0+2.4 1.0+04
QCD 11080 04104 < 50.0 < 0.5
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Ratio of W to Z jet multiplicites

o 4B G Alpgen, Electron channel
£ F o Alpgen, Muon channel
= 1.4F =  Pythia, Electron channel
% 13 Pythia, Muon channel
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SR CR

SR /xu/CR SR /,CR (W25 /W=")mc

wWSR /wC = (Z%/Z .C Cmc =
( / )data ( / )dﬂta MC, MC (ZSR/ZCR)MC
[ Electron analysis Muon analysis
Statistical for 200 pb™ 11.3%

Purity of control samples 17.0% 12.7%
Monte Carlo correction factor 12.1% 12.1%
JES (£10%) 3.6% 2.3%
JES (+5%) 3.0% 0.7%
Lepton energy scale 0.4% 0.7%
total error 23.9% 19.6%

Statistical uncertainty: Z candidates in signal region

Purity of control samples: assumption of 50% uncertainty on QCD

this dominates,and was extracted from Monte Carlo with limited
statistics (multijet production cross section sets a limit)



trigger: single electron (muon) pr > 15 GeV

exactly 1 offline reconstructed electron (muon)

veto on any reconstructed muon (electron)

missing €r > 20 GeV

SR: >= 4 jets, 3 jets pr > 40 GeV

Muon analysis
10TeV (200 pb ')

14TeV (100 pb ')

Sample default | +My cut | +m, cut | default | +My cut | +m, cut
ttbar 3144417 | 1584+12 | 712+8 | 3274 1606 755
Wjets 1766+44 | 628427  148+13 | 1052 319 98
single top 22749 98+ 6 3344 227 99 25
hadronic t1 1142 541 241 35 17 7
W bb 3242 1041 341 64 19 4
W cé 26 9 3
WW 1442 741 241 7 3 0.7
WZ 541 24102402 7 3 0.8
o Nne L1 i R P T N1L00 N 7 N2 i1
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- e

e T

Cut and Count method Fit method
Source e-analysis p-analysis e-analysis = u-analysis
default +My cut default +My cut | +My cut | +My cut
(%) (%) (%) (%) (%) (%)
Stat. 4+ 2.5 + 3.4 +2.3 +3.1 + 14.1 + 152
Lepton ID eff. +1.0 +1.0 +1.0 +1.0 + 1.0 + 1.0
Lepton trig. eff. +1.0 +1.0 <+1.0 1.0 + 1.0 + 1.0
Ciﬂ% Wets +25.1 +17.4 +28.1 +19.8 +33 +5.6 )
20% W+jets +10.0 +7.0 +11.2 +7.9 + 1.5 + 2.6
JES (10%,-10%) +24.8-234 | +15.9-19.1 | +20.5-22.3 | +11.9-17.9 -14.4 -154
JES (5%,-5%) +12.3-11.9 | +8.6-93 +10.4-10.9 +6.1-8.4 -3.7 -3.9
PDFs +1.6 + 1.9 +1.2 + 14 + 1.9 + 1.4
ISR/FSR +9.1-9.1 +7.6-8.2 +8.2-8.2 +5.2-8.3 -12.9 -12.9
Signal MC +3.3 +4.4 +0.3 +2.8 + 4.5 + 1.4
Back. Uncertainty +0.6 +0.4 +0.5 0.4 - -
Fitting Model - . . - +3.3 + 4.7
10% Lumi. +11.6 +11.2 +11.4 +11.1 +10 +10
20% Lumi. +23.2 +22.3 +22.8 +22.2 +20 + 20
Tot. without Lumi. | +18.8-18.5 | +14.4-15.2 | +17.5-17.7 | +411.9-14.7 | +6.4-14.9 | +6.0 - 14.7

Ao
Ele ctranﬂutandcnuntj

(3.4(stat)”

135 (syst) +22.3(1umi))%




Sumwmary

® Estimation of uncertainty of O @ 10 TeV
® Data-driven W+ jets background estimation in signal region
® Ratios of jet mutliplicities cancel many uncertainties

® Major stat. uncertainty: number of Z events in signal region...

® Major systematics I.: QCD multiparton (light/heavy) production

® Major systematics II.: Monte Carlo predictions for W/Z ratio

® compare with other Monte Carlo predictions (Pythia, Sherpa)
@ vary Monte Carlo parameters (being done for Alpgen)

® ATLAS Public note:
http://cdsweb.cern.ch/record/1200436/files/ATL-PHYS-PUB-2009-087.pdf
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Tile barrel Tile extended barrel

LAr hadronic
end-cap (HEC)

LAr electromagnetic
end-cap (EMEC)

LAr electromagnetic
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Thin-gap chambers (T&C)
I \zh Cathode strip chambers (CSC)
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Ob ject definition

ctrons:
calorimeter clusters and inner detector tracks

identification: combined likelihood discriminants (shower shape,
deposited energy in EMCal and #HCal separate compartments, etc.)

pr > 20 GeV, N < 2.47, exclude nN=(1.37-1.52)
s: seeded Cone algorithm, R=0.4, #1 calibration, pr > 20 GeV, N <

»
ons:

 combined muon spectrometer and inner detector tracks, possible
correction for Calorimeter energy loss

Pt > 20 GeV, N < 2.5

3sing Er: Standard missing transverse energy reconstruction (sum of
Insverse energies of all EM/Hadron Calorimeter activities + muons)
th additional corrections from offline reconstructed ob jects
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