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Introduction
• We started to look at the first 5.8fb-1 of the 2012 data.

• Fakes are estimated by fake factor method.

• Validation of control plots.

• Fake factor method is extrapolated from fakable control region.
• F.F. is ratio that evaluated from Z+jets events.
• First I measured F.F. in 2012 data.
• I have used the default SMWZ_NTUP.
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16 AlternativeW+jets background estimation704

The motivation of fake factor(F.F.) based method is a development of pile-up robust estimation for fake705

background. 2012 run data has events with < µ > over 30. A lepton isolation are so sensitive to high706

pile-up events. Baicaly the fake factor method does not rely on lepton isolation but lepton-ID which were707

reduced to more loose. Because of this the fake factor method can make use of a lager data sample and708

pile-up robust estimation. This method is described by following equalities(Eq. 8). In this method, fake709

lepton background is estimated by an extrapolation from LNT(Loose Not Tight) lepton to tight lepton710

candidates. A control sample is defined by events with tight identified lepton and LNT lepton from jets,711

which originated from multi-jets and W+jets events. The LNT lepton is reduced lepton-ID, for example712

in electron case we don’t require any lepton-ID(e.g. tight++), and more looser isolation requirements.713

NEst.Bkg. = NTight+LNT × F.F.

F.F =
NTight

NLNT

(8)

NTight+LNT is observed numbers of fakable control region. We defined events with one tight lepton and714

one LNT lepton as a fakable control region. We apply overlap removal only between jet and LNT leptons.715

We perform a same selection of signal region for this fakable events. Fakable events are applied the fake716

factor depending LNT lepton pT. The selection criteria of LNT lepton is shown as Table 16. Both LNT

LNT electron LNT muon

author == 1 or 3 use staco muon

lepton-ID Not require any ID Not require any ID

el OQ&1446 == 0

lepton η remove crack region |η| < 2.5
lepton pT ET > 15GeV pT > 10GeV
Vertex Hit el nPixHits+el nSCTHits ≥ 4 MCP hits requirement, |z0| < 10mm
calo iso ETcone 20 corrected/ET < 0.25 Not require

track iso el ptcone40/ET < 0.10 mu staco etcone20/pT < 0.40

Table 13: LNT lepton selection criteria.

717

lepton is required that object is not reconstructed as a tight lepton.718

16.1 Fake factor measurement from Z+jets and dijet data719

The fake factor is estimated from data using Z+jets and dijet events. Z+jets process is similar to W+jets720

process in point of view that the origin of jet is almost quark. The origin of jet in dijet process is almost721

gluon jet. In fake background, we cannot determine a origin of fake lepton. Because of this we measure722

the fake factor in two ways.723

Fake factor using Z+jets events724

We choose Z+jets events, in detail exact two same flavour with opposite sign lepton has mass which is725

nearly Z mass (|m"" − mZ | < 15GeV). The real lepton contamination from W/Z events in data should726

be taken into account to avoid biases in the fake factor. In order to minimize this bias two sets of cuts727

are applied (diboson veto). Events with additional two opposite sign and same flavor candidate with728

|m"" − mZ | < 15GeV are rejected. Events with a lepton candidate with a transverse mass larger than729



Objects definitions
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Loose Electrons
1) author is 1or 3
2) ET >15GeV,crack eta
3) !medium++
4) ETcone30/ET<0.25
5) pTcone30/ET<0.25
6) !Tight electron(signal)

Loose Muons
1) No ID requirement
2) |η| < 2.5
3) pT > 10GeV
4) MCP Hits, |Z0| < 10mm
5) No isolation requirement
6) ! Tight muon(signal)

Electrons
1) author is 1or 3
2) ET >15GeV
3) medium++
4) |η|<1.37, 1.52< |η|<2.47
5) ETcone30/ET<0.14
6) pTcone30/ET<0.13

Muons
1) staco tight
2) |η| < 2.5
3) pT > 10GeV
4) MCP Hits, |Z0| < 10mm
5) ETcone30/pT < 0.14
6) pTcone30/pT < 0.13

HSG4 leplep meeting18 July2012



Fakable pT distribution
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• Require exactly one Z boson event with no additional W/Z.
• Z : |mZ-mLL| < 15GeV
• W: mT > 30GeV

HSG4 leplep meeting18 July2012
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Fake Factor
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• Fake factor was evaluated an average of two factors.
• Systematics uncertainty is mainly stat. and sample dependence.
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SS Control Plots
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• Electron pT distribution after SS events cut.

• ee channel
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SS Control Plots
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• Electron pT distribution after 1st jet pT > 40 GeV.

• ee channel
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SS Control Plots
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• Muon pT distribution after SS events cut.

• µµ channel
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SS Control Plots

9

• Muon pT distribution after 1st jet pT > 40 GeV.

• µµ channel
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SS Control Plots
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• Lepton pT distribution after SS events cut.

• eµ+µe channel
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• Lepton pT distribution after 1st jet pT > 40 GeV.

• eµ+µe channel
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• Lepton pT distribution after 1st jet pT > 40 GeV.

• ee+eµ+µe+µµ
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Categorization
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1) Preselection, and exactly two leptons with OS and veto 
tau leptons

2) 30<mLL<75(100) for SF(DF) and pTL1+ pTL2 >35GeV
3) At least 1 jet with pT >40GeV (|JVF| > 0.5 if |η|<2.4)
4) MET > 40(20)GeV for SF(DF)
5) 0.1 < X1,2 < 1.0
6) 0.5 < ΔφLL < 2.5

2jet VBF
7) pTj2 > 25GeV
8)ΔηJJ > 3.0
9) mJJ > 400GeV
10)b-tag veto
11)CJV
12)Lep Centr.

Boosted
7) excl. VBF
8) pTH >130GeV
9) b-tag veto

2jet VH
7) excl. VBF,Bst
8) pTj2 >25GeV
9)ΔηJJ < 2.0
10)30< mJJ < 160
11)b-tag veto

1jet
7) excl. 2jet,Bst
8) mHJ > 225GeV
9) b-tag veto

0jet(eµ only)
2) 30<mLL<100, 

pTL1+ pTL2 >35
3) No jet with pT 

> 40GeV
4)ΔφLL > 2.5

HSG4 leplep meeting18 July2012



Objects definitions
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Electrons
1) author is 1or 3
2) ET >15GeV
3) medium++
4) |η|<1.37, 1.52< |η|<2.47
5) ETcone30/ET<0.14
6) pTcone30/ET<0.13

Muons
1) staco tight
2) |η| < 2.5
3) pT > 10GeV
4) MCP Hits, |Z0| < 10mm
5) ETcone30/pT < 0.14
6) pTcone30/pT < 0.13

Jets
1) Anti kT 40 EMTopo
2) pT > 20GeV
3) |η| < 4.5 
4) |JVF| > 0.5 (if |η| < 2.4)

Taus
1) author is 1or 3
2) ET > 20GeV
3) |η| < 2.5
4) JetBDTMedium is 1
5) EleBDTMedium id 0
6) muonVeto is 0Missing ET

1) MET RefFinal STVF

HSG4 leplep meeting18 July2012



Control Plots

• LT,mLL distribution after OS cut in ee.

• After this figure, apply LT,mLL cut.
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Control Plots

• Lepton pT distribution after LT,mLL,1st jet pT cut in ee channel.
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Control Plots

• LT,mLL distribution after OS cut in µµ.

• After this figure, apply LT,mLL cut.
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Control Plots

• Lepton pT distribution after LT,mLL,1st jet pT cut in µµ channel.
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Control Plots

• LT,mLL distribution after OS cut in eµ+µe.
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Control Plots

• Lepton pT distribution after LT,mLL,1st jet pT cut in eµ+µe channel.
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Control Plots

• ETmiss distribution in ee+µµ channel.
• left: OS cut
• right: 1st jet pT cut
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-1Ldt = 5.8fb∫ = 8TeV, s
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-1Ldt = 5.8fb∫ = 8TeV, s
µµ ee+→ττ →H

 1j2012 ch (Cut2/8:after 1stJetPt cut)µµ ee+TE
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Control Plots

• ETmiss distribution in eµ+µe channel.
• left: OS cut
• right: 1st jet pT cut
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-1Ldt = 5.8fb∫ = 8TeV, s
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Control Plots

• #of jet with pT > 25GeV JVF cut distribution
• left: OS cut
• right: 1st jet pT 
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Control Plots

• 1st jet pT distribution
• left: OS cut
• right: 1st jet pT 
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Control Plots

• 1st jet η distribution
• left: OS cut
• right: 1st jet pT 
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Control Plots

• 2nd jet pT distribution
• left: OS cut
• right: 1st jet pT 
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Control Plots

• 2nd jet η distribution
• left: OS cut
• right: 1st jet pT 
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Control Plots

• Collinear X1,X2 distribution after 1st jet pT > 40GeV cut.
• Left(right): X1(X2)
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Control Plots

• ΔφLL distribution after OS(eµ+µe 0jet) and collinear(except 0jet) 
cut.
• Left(right): 0jet(1jet, Bst, VBF,VH)

29

Ev
en

ts
/0

0

200

400

600

800

1000
 Work in progressATLAS

-1Ldt = 5.8fb∫ = 8TeV, s
µµ+µ ee+e→ττ →H

 1j2012 ch (Cut4/8:after X1X2 cut)µµ+µ ee+e
LL

}φ{Δ

data =120GeVHm
Fake tt
Diboson top

 ee→Z µµ →Z
ττ →Z syst)⊕BG(stat

VBF(x5) ggF(x5)
WH(x5) ZH(x5)

LL
}φ{Δ

0 0.5 1 1.5 2 2.5 3D
AT

A/
BG

0.4
0.6
0.8

1
1.2
1.4
1.6

Ev
en

ts
/0

0

5000

10000

15000

20000

25000  Work in progressATLAS
-1Ldt = 5.8fb∫ = 8TeV, s

eµ+µ e→ττ →H

e 0j ch (Cut0/2:after OS cut)µ+µ e
LL

}φ{Δ

data =120GeVHm
Fake tt
Diboson top

 ee→Z µµ →Z
ττ →Z syst)⊕BG(stat

VBF(x5) ggF(x5)
WH(x5) ZH(x5)

LL
}φ{Δ

0 0.5 1 1.5 2 2.5 3D
AT

A/
BG

0.4
0.6
0.8

1
1.2
1.4
1.6

HSG4 leplep meeting18 July2012



30

Back Up!


