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1. Single Top tW Production 4. Systematic Uncertainties

Single top tW is characterized by the production of a top quark and a W boson. The Considered uncertainties include
approximate NNLO cross section for the LHC at 7 TeV is 15.6 + 1.2 pb [1]. . experimental: jet energy scale and resolution, b-tagging efficiency and fake rates,
At next-to-leading order (left diagram), real contributions with a bottom quark in the luminosity, lepton id and trigger efficiencies, pileup,
final state lead to ambiguities in the conceptual distinction between tW and top pair « background modeling: top pair cross section and simulation parameters, uncertainty
production (right diagram, [2]). of the data-driven Z+jets estimate,
- signal modeling: pdf, difference between diagram removal/subtraction.
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b W Use a statistical model of Poisson counts in 9 channels: 3 lepton final states (ee/ep/pp),
b each with 3 jet / b-tagging multiplicities.
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Consider the dilepton channel in which the final state W boson and the W boson from

the top quark decay both decay into a lepton (e/p) and a neutrino. The event signature 1jet1tag 2 jet 1tag 2 jet 2 tag 1jet1tag 2 jet 1 tag 2 jet 2 tag
is: 2 oppositely charged leptons, missing transverse energy from the neutrinos and | | | |
1 b-jet from the top quark decay. 2001 gl-\ln?bﬁrelianary,\ls =7TeV é :lv?’ta 4 1200~ (23I¥I?b_F1>reli|/11in/arv,\s =7TeV é :lva\l,ta 1
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. For ee/pyi: reject events with m,, in the Z mass window, cut on EF™* > 30 GeV
e pY™ < 60 GeV, calculated with all leptons, jets, and Emss
. For ep: Hy > 160 GeV, calculated with all leptons, jets, and Ef
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The remaining events are divided into three channels according to jet multiplicity 40
(pr > 30 GeV, |n| < 2.4) and b-tag multiplicity using a secondary vertex tagger: most tW 20
signal is expected in the 1 jet 1 tag channel, the 2 jet 1 tag and 2 jet 2 tag channels are

enriched in top pair background.
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Systematic uncertainties are modeled by log-normal factors changing the prediction

Background processes: tt, Z+jets, Other (W+jets, diboson) (correlated across all channels) which are allowed to vary in the fit.
Allowing these parameters to vary in the fit helps to constrain some uncertainties on
/ 250 CMS Preliminary,s'=7 TeV | ® data | calibrations, such as the jet energy scale calibration and the b-tagging efficiency.
| C 2.1 fb7, ee/ep/up _twW i The cross section is extracted using a profile likelihood technique, the significance is
Muon 2 M it ' . C . 1 : : :
| Pr=541Gey 2001 + B Z/y*+jets | calculated using the distribution of a profile likelihood ratio for toy experiments using
- [@Other  j background only.
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i ] The measured single top tW cross section is
0 100 200 300 400 500 600

Eun: 163385 H. [GeV] G _ 2 2 + 9 b
vent: 82718301 —
W 7P

which is consistent with the Standard Model prediction of 15.6 + 1.2 pb.
The observed significance is

3. Background estimation 2.70

For tt, W+jets, and diboson backgrounds, use simulation scaled to NLO or
approximate NNLO cross sections [3,4].

For Z/y*, use a data-driven technique: Use the ratio of events inside/outside of the
vetoed m,, Z mass window from MC and the observed number of events in this mass
window, correcting for non-Z/y*-dilepton background:
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