Muon ID for RA4 - Follow up
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(1) Proposal for MuonID
(2) Jet Issues
(3) SUSYPAT
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Reference Analysis - MuonID

Muon Selection

o Below are initial muon selection cuts that can be used as a reference for "Synchronization” of analysis codes.
» These cuts are taken from Finn's talk along with the %+ets baseline cuts.

hfLl ‘L"_-,-“DE pat:Muon == isGood( "GlubaIMuunPrDmptTlght" GlobalbuonPromptTight

peT pat:hMuon == pt() = 20 Gey

ahs(eta) pat huon == eta(] =21 OK
Rel. Isolation pat:Muon == calolsa), ecallsol), tracklsal), pti) < 0.1

chi*2/dof pat:Muon =»> combinedMuonii->chi2(), combinedhuan() -=ndof() < 10 OK
absid 0 pat Muon == track()-=d0 * = 0.2 cm OK
M hits pat: Muan =: track()->nurmvalhits() =11 OK
HCal E pat:Muon == hcallsoDeposit-=candEnergy) < G

ECalE pat:Muon == ecallsoDeposit-=candEnergyi) <4

See also :
http://indico.cern. ch/ge’rFlle py/access’con’rr'lbId 34&resId=0&materialId= slldes&coand 57465
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Muon pT Threshold (again...)
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Most of the signal efficiency lost due to pT > 20 GeV
> Go to pT > 10 GeV

- Trigger OK

- Reco OK
- Backgrounds OK - e.g. QCD killed by isolation, A
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Comparison
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ACIITIA .
RelIso /.

TrkIso < 6 GeV
ECalIso < 6 GeV
HCalIso < 6 GeV

RA4 :

RelTso < 0.1
TrkIso /.
ECalIsoDep <« 4 GeV
HCalIsoDep < 6 GeV

RelIso = Sumiso _

Pr

TrkIso + ECalIso + HCalIso

Pt

In the last presentation had a bug : *CalIso instead of *CalIsoDep

The *CalIsoDep cuts introduce an

additional inefficiency of 5 - 10 %
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Clean W + Jets Muon - Efficiency
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Clean W + Jets Muon - Efficiency
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Clean W + Jets Muon - Efficiency
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Clean W + Jets Muon - Comparison
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wj : Before Isolation Cuts
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Summary MuonID

L o R e e e e

RA4 Cuts are not optimal for RA4/MU analysis

> efficiency not flat, decrease where signal sits

- difficult to invert cut, since many real muons
(small pt) have rather high values of RelIso

- additional ECalIsoDep/HCalIsoDep cuts destroy the
advantage of RelIso at high pt

ACIITA Cuts have same efficiency & comparable fake rate
-~ flat in pt, significantly higher where signal sits

- allows individual treatment of 3 types of isolation

- ho problems with QCD estimation/cut inversion

References :
Feb 26, 2009, ..Baseline MuonID for SUSY selection", CM

May 7, 2009, ..Study of MuonID for RA4", CM




From the RA4 TWiki :
Many people (including Aachen) are using
iterativeConeb Jets

Please note (HN) :
. After consultation with PAGs and POGs, the JetMET
group suggests to concentrate on just one clustering

algorithm combination with first data, siscone R=0.5,
and to eliminate IC5 from the list of supported
algorithms for physics analysis."
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Proposal

i Muon Selection

» Below are iy‘rt(el fnijgnaieleetien cuts that can be used as a reference for "Synchronization” of analysis codes.
i ' ' 5 cuts

“@
hfLl ‘L"_-,-“DE pat:Muon == isGood( "GIebeIMuenF‘remptTlght" GlobalbuonPromptTight

n T pat:Muon == ptf) _za0emv > 10 GeV

ahs(eta) pat huon == eta(] =21 OK

Wiy, B

chi*2/dof pat:Muon => combinedMuonii->chi2(), combinedhuan() -=ndof() < 10 OK
absid 0 pat Muon == track()-=d0 * = 0.2 cm OK
M hits pat:Muon = track()->numvalhits() = 11 OK
HEa e _patoMucn = boallsgDenasit-candERergy e

EeakE Eratdan=e—nsalsaDepasit-roana ERargy e st

TrkIso pat::Muon->trackIso() <6 GeV

ECalIso pat::Muon->ecalIso() <6 GeV

HCalIso pat::Muon->hcalIso() <6 GeV

+ JETS : sisConeb
-+ 1
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Jet Energy Scale Issue
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. Top box method" (see Talk from Walter Bender)

requires W reconstruction

matching
'|'Op "% q je’r je’r
> >» — > —> —>
b
e

Distribution around 80.4 GeV ?
Fix this (see RA4 Twiki) @ 80.4 GeV ?

X : 93 ?+ (M3, 52 5 Jwt} .‘ngjj + (M, 5, — ﬂ"fﬂ'j J'H':rm-':u'




W Mass Peak in ttbar Events

W-qq': Invarlant Mass — Quarks
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Observe Shift of 7.8 GeV

W-qq': GenJet vs. Reco - Scale po0 7.818 + 10.586
< 200 p1 1.001+0.130
B, 80 .

:J 160
120 —
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sol— Known effect for (most) analyzers
40— Reason :
20— JES derived from gluon jets
% 20 40 60 80 100 120 140 160
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JES for Gluons in ttbar Events

o L R e L R g pmm

Gluon : GenJet vs. Reco - Scale p0 5.275 + 9.865

<200
QD
©.180
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Used ‘r’rbar + jets (- °)

 Scale OK,

| but slightly distorted
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Summary JES
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This study was triggered by a guy asking about a shift
in W recontruction on HN and our own top box studies.
Not everybody seems to be aware of this fact.

- Should keep in mind this features when
optimizing jet cuts, skimming, background
estimation . . ..




Summary SUSYPAT

We (Aachen) already switched to PATVZ
- SUSYPAT V5 not compatible with our
Filler/Analyzer

However, our first check of SUSYPAT samples
in May showed compatibility with our Analyzer -
despite some missing information which is in now.

I am in contact with Mariarosaria concerning
trigger information in SUSYPAT V6;
I already sent the necessary cfg snippet.

%mwﬁﬂm@%\mﬂ‘mﬂl@snmm
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