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TAU in PDG
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Tau

How Tau is reconstructed?

» calo-Tau

» A collection of hadronic tau-jet Candidate from calo-Jets
+Track(s)

» PFTau
» PFJets(Candidate of the PFTau class)
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Tau

PFTau Collection

1. fixedConePFTauProducer

» dR SignalCone=0.07
» dR IsoCone = 0.5

2.
fixedConeHighEffPFTauProducer

» dR SignalCone=0.15
» dR IsoCone = 0.5

3. shrinkingConePFTauProducer

» dR SignalCone=5/E,
» dR IsoCone = 0.5
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PFTau Discriminants

Discrimination By Leading Track

» DiscriminationByLeading TrackFinding

» at least One PFChargedHadronCandidate within 0.1 DR of Jet
axis.

» DiscriminationByLeading TrackPtCut

> at least One PFChargedHadronCandidate with PT > 5 GeV,
within 0.1 DR of Jet axis.

» DiscriminationByLeading TrackPionPtCut

» same as LeadingTrackPtCut but lead object can be either
PFChargedHadronCandidate or PFGammaCandidate
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PFTau Discriminants

Discrimination By lIsolation

» Discrimination By Track Isolation

» no charged Hadron > 1 GeV in isolation annual
» Discrimination By ECAL Isolation

» no PFGamma > 1 .5 GeV in isolation annual

» Discrimination By Isolation
» Track Isolation + ECAL Isolation
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PFTau Discriminants

Discrimination By lIsolation

» Discrimination By Track Isolation
» no charged Hadron > 1 GeV in isolation annual

v

Discrimination By ECAL Isolation
» no PFGamma > 1 .5 GeV in isolation annual

v

Discrimination By Isolation
» Track Isolation + ECAL Isolation

v

Discrimination By Track Isolation Using Leading Pion
» same as above but using Leading Pion

v

Discrimination By ECAL Isolation Using Leading Pion
» same as above but using Leading Pion

v

Discrimination By Isolation Using Leading Pion
» same as above but using Leading Pion
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PFTau Discriminants

Discriminatin Against Leptons

> DiscriminationAgainstMuon

» Check several Parameters(e.g. “noSegMatch” check weather
the LeadPFChargedHadCand has a muonRef or not )

» DiscriminationAgainstElectron

» check several parametrs(e.g. EmFraction, HCalOverPLEad,
EOverPlead,...)
» ECal Crack
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Performance with Tau
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Selection Parameters

tau

pat::Tau=> InputTag("cleanLayerl Taus"),
» DiscriminationByLeading TrackPtCut
» Discrimination By lIsolation
> DiscriminationAgainstMuon

» DiscriminationAgainstElectron

|charge| = 1;
Pr> 15 GeV;
In|< 2.1;

[Data's are Summer09 and the Analysis with CMSSW 3 3 4 ]
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Selection Parameters

ChargedHadrPtSum

Performance with Tau
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» No main Difference between

the Signal and BackGrounds

10/18



mance with Tau ion Summar:

Selection Parameters

Impact Parameters-1

» offlinePrimaryVertices : The standard vertex collection, where
the offlineBeamSpot is used to filter the tracks.

» offlinePrimaryVerticesWithBS : For this collection, the
offlineBeamSpot is used not only to filter the tracks, but also
as an additional constraint in the fit. It improves the resolution
of the vertices

» The beam spot is the luminous region produced by the
collisions of proton beams
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Impact Parameters-2
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Efficiency

Performance with Tau
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Pt Efficiency
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ntroduction Performance with Tau en on Summa
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Event Selection
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Muon ldentification

pat::Muon—> InputTag("cleanLayerMuons")
muon::isGoodMuon(GlobalMuonPromptTight )
pt > 15 GeV

leta] < 2.1

|dB| < 0.02 cm
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Muon

Muon Isolation

> isototal =

isoTrack+isoEcal+isoHcal 8 o096
S
iso TotalRel=isototal /pt e
. g
ConeSize = 0.3 T —
H 088 —— isoTracl
» For Muon Isolation: . ok
iso TotalRel<0.1 oafl- = ea
isoTotal
0.82 ~—— isoTotalRel
» Run over 2M events, no QCD o T
left o . ‘

0.08 0.1
QCD efficiency

16 /18



Event Selection

Event Selection

CutBaseAnalysis

» One muon and one Tau
» Opposite charge

> deltaPhi_TauMu < 1.5
» pt Of MET > 25 (tcMet)

» Jet Veto (No cleanlLayerlJets 'antiKt5' with energy > 30
GeV(777) in distance 0.5 from tau and 0.1 from mu)

» no additional muons found with pt > 5GeV , where no
isolation are applied.

» Transverse Mass between Mu and Met.
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e with Tau

Summary

» PFTau are ready for Event Selection
» Muons are reday for Event selection

» The next step is trying to find the best cuts on the parameter,
suitable for event selection.

» Primary analysis shows that by these parameters , TThar and
WW and WZ and Ztautau are under control, while W+Jets is
still the main problem.

» meeting with Sasha and Daniel to discuss the results and
maybe new Decision!?
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