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Cross Sections with the ATLAS detector

Measurement of the Z=>trand W—->tv @

The measurement of the W and Z boson production cross-sections with tau leptons in the final state is important in demonstrating the capabilities
of the ATLAS detector in probing for new physics. The study of W and Z bosons with taus in the final state allows the measurement of the tau
trigger, reconstruction, and identification efficiencies in data. Reconstruction and identification of tau leptons is important for Standard Model

Higgs (H->tt) searches as well as in Supersymmetry models involving charged Higgs.

Tau leptons decay hadronically 65% of the time and leptonically (e/u) 35% of the time. The W boson production cross-section is measured when
the tau decays hadronically (W->t,v,), while the Z boson production cross-section is measured in 4 final states where the final visible decay
products are: an electron and a hadronic tau (t,t,), a muon and a hadronic tau (t,t,), an electron and a muon (t.t,), and two muons (t,t,). The

total cross-section is measured in all 5 final states by:
Cis the detector efficiency, and L is the integrated luminosity (36 pb).
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. Where B is the branching ratio, A accounts for the theoretical acceptance,
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« Trigger on hadronic tau and missing energy (E;™s)
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* Use Tight t identification (Boosted Decision Tree (BDT)

BASIRSARASRY
ATLAS Preliminary o

AR RAAUMAR RARE REAN
Data 2010 (s = 7 TeV)
I

EW background
1 QCD background (CD)

de\ =34pb’

¢ W1,V

* QCD Suppression: =
* Sy >6.0 ABCD method: £
. ETmlss > 30 GeV ) NA,QCD = NBNC/ND ié el
* Z-1I/W->Iv Suppression: g
* Veto event with identified e/u 2 ol
* Background Estimation (ABCD):
@ T T T T T T 1=
© c A § o o ATLABPimbar !‘; E
H g of E 24
Lo 1
2 i ' ] & 600FA
v D B . LY v
i . E P
e, vl 3 400

* Electroweak (EW) backgrounds estimated from MC3 4,
* W->1tv shape verified with embedding
* Replace p in data with simulated t rerun full

reconstruction

« Underlying event and pileup correctly modeled %% 4
* Multijet: Tight t vs. Loose-not-Tight tand S
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Z->tt:
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* T, T,Ty

* Trigger on lepton (e/u)
* Require Tight t (cut based)
* Z->1l Suppression:
* Require exactly one lepton
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* Trigger on electron
* It Suppression:
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* Trigger on muon

* Require two oppositely
charged muons.

e Z-l:

* Use BDT to separate from signal

« Background Estimation (ABCD):
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* Electroweak (EW) Backgrounds Estimated from Monte Carlo (MC)

* W+jets MC normalized to data

* Multijet: OS vs. SS and isolated vs. non-isolated (Z->tt)
* Must show ratio of Opposite to Same Sign Events is independent of
isolation and that regions CBD have negligible signal and EW
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Visible Mass:

T T T T T T ™3 > T T T T T T
A45E-ATLAS Preliminary 5= 7 Tev 3 & 60FATLASPreliminay  (5_7Tev 557%1 E
405 _ ) 0 Ldt = 1 @Multijet
sk det 36 pb 3 5 f dt=36p’ B E

£

30 £ 40
25F el
20F 3 30
15E E 20
108 3

56 3 10|

[0} 2 o .

20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
m(e,7) [GeV] Ml 7,) [GeV]
i *‘Dala‘ 3 T T T T
30F S 3 8 ATLAS Preliminary IEI"D‘%EL
de\—aa o' EMultjet o 10°E \E=7Tev Bz
25F i w4 > I oWt
Vs=7Tev @rz—-13 2 de! =36pb EMultjet
A 2 v
200 LR R Shooson
15 -
10

10F ATLAS Preliminary

o TeT,

0,

0 20 40 60 80 100 120 140 160 180 200

m(eu) [GeV]

2011 EPS Conference
July 215t - 27t 2011




