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Overview

• Overview of the note

• structure of the analysis

• Control Regions

• Inclusive Selection

• fit and systematics

• Exclusive Selection

• Conclusions

The aim is to prepare a note assessing the first evidence of the
semileptonic WW at ATLAS using 5 fb−1 of data (2011),

√
s = 7 TeV.

The considered channels are the electron and muon channels.
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Overview of the note

• going for a CONF note and possibly a pubblication

• goal: to have the note ready by the end of July

• first draft of the note on CDS (link)
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http://cdsweb.cern.ch/record/1452225


Points in the note (I)
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Points in the note (II)
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Selections
preselection:

• lepton with pT > 25 GeV and central η

• 6ET > 25 GeV, MT (W ) > 40 GeV

• jets with pT > 25 GeV, central η

• quality checks on leptons and jets, second
lepton veto, overlap removal

• other cuts to improve signal shape and
significance

inclusive selection:

• ∆ηjj < 1.5

• ∆Rjj > 0.7

• |∆φjj | < 2.7

• b-jet veto

tight selection:

• pT (jj) > 80 GeV

• pT (WW ) < 35 GeV

• ∆Rjj > 0.7

• b-jet veto

Control Regions:

• sidebands

- preselection
- 60 GeV < Mjj < 110 GeV

• Z + jets

- two opposite-sign leptons in
the preselection (instead of
6ET and MT cuts)

- 66 GeV < Mll < 116 GeV

• tt

- preselection
- at least 3 jets, at least 1

btagged and 2 non bjets
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CR: sidebands (I)

Region to check the description: events in the dijet region consistent
with the W mass are excluded; no btag veto applied.
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CR: sidebands (II)

Major mis-modelings:

• dijet pT

• dijet ∆R

• dijet ∆η
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CR: Z + jets (I)
Z + jets: similar to W + jets, but almost multijet free. The selection
follows that of the Z + jets measurement.
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CR: Z + jets (II)
This control region checks whether the mis-modeling is due to problems
in the W + jets samples or not:
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CR: tt
tt is sensible to the jet energy scale: the presence of the W peak in this
selection is an indication of how well JES and JER are described in MC.
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Inclusive selection
The nominal selection is called inclusive; it adds to the preselection the
followings:

• ∆Rj1j2 > 0.7 to avoid a mismodeling at low ∆R in Alpgen
• |ηjet | < 2.0: W + jets have mismodeling at higher η
• ∆ηj1j2 < 1.5 and |∆φj1j2| < 2.7 to improve S/B
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Inclusive selection: numbers
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The fitting procedure (I)
brief description:

• based on binned maximum-likelihood method
• create histogram templates for signal, W + jets, Z + jets, top, QCD
• simultaneous fit of muon and electron channels
• systematics are constrined by using nuisance parameters
• fitting procedure has been validated: nuisance parameters and

linearity
• fit is also used to estimate the expected significance (part of

validation)

systematics included:
• main systematics:

- JES and JER
- modeling of the W + jets shape
- bin-by-bin

• “minor” systematics:
- multijet
- normalization
- uncertainties on top

• treated in the fitting procedure by means of nuisance parameters
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The fitting procedure (II)
• test:

- linearity
- test shifting the JES up and down

• results:
- expected significance: 5.4 σ (bin-by-bin not included)
- σSM/σmeasured = 1.2± 0.23

The errors in the plots are wrong, should be recalculated!
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Exclusive Selection
A different selection is presented, the so called exclusive selection.
The idea here is to study a set of different cuts which allow to observe the diboson
peak on a smoothly falling background: this is done by modifying the dijet
background shape.

• improved S/B

• less sensitivity

Also plots with additional selections for data/MC improvement have been produced.
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Work to be finished

other important points:

• assess/check correct procedure for systematics and fit method

• mismodeling: why exclusive selection does not work as aspected?

• production of CR plots for jet pT > 25 GeV

• comparison with other analysis to check results on CR

• waiting for EB
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Conclusions

• the main issues in the analysis are done/on-going

• minor effects will be next step

• working for the note has been a very powerful and effective way to
converge

• first steps with Shih-Chieh and John (mainly focalized on the fit
method)
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Back-up
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Cut table
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Nuisance parameters in the fitting
procedure
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