Study of Muon ID for RA4
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- Deeper Look into the
RA4 MuonID

- Some Thoughts and Plots
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Reference Analysis - MuonID

Muon Selection Not : ,must be"

» Below are initial muon selection cuts thas a reference for "synchronization” of analysis codes.
o These cuts are taken from Finn's talk along with the »/+ets baseline cuts.

MU type pat:Muon == isGood("GlobalMuonPromptTight") GlobaltuonPromptTight

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

abs(eta) pat:huon == eta() =21 OK
Fel. lsolation pat Muon == calolsol), ecallsol), tracklsol), pti) = 0.1

chi*2/dof pat:huon = combinedMuonii->chi2(), combinedhuan() -=ndof() < 10 OK
abs(d_0j pat :Muon == track()-=c0 * < 0.2 cm OK
M hits pat:Muon == track(->nurmvalhits() = 11 OK
HCal E pat:Muon == hcallsoDeposit-=candEnergy) < G

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

Question : Is this MuonID really applicable to RA4/MU ?
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Muon pT Threshold

G G . G G G G G . G G G G G . . . G G . . . g e o
SUSY Muons E
Reco Muons = :
: i g 1 sosaqaats ghagbtibgaan e 8 S G UL ) 4
Reco + Triggered Muons o3 wwrw“m‘@m@ (17T #@i‘{u #W %*W}% s ~}+ {_
o | i
10° ﬁjﬂ&’% . g :
,_:\—LLH ~ 0.8 *
™y 2 ]
T, Pl
i) S ol ' Trigger Efficienc
I mﬁ% 0 0.6 11 j"' L L - - y
102 LA - B Lf 1
r o %Hﬁthrj Jhﬂﬁmﬂ [1 2 -
(it (W kN £ 0.
N B =l
(e N I g ! |
10 > H‘ﬁ wﬂﬂﬁ £ 02l >
| i w T4 |
[l
| - |
0 20 40 60 80 100 120 140 160 180 200 00 20 40 60 80 100
Pl [GeV] Pl [GeV]

Most of the signal efficiency lost due to pT > 20 GeV
> Go to pT > 10 GeV

- Trigger OK

- Reco (seems to be) OK
- Backgrounds - to be checked (reduce via MET & angular cuts,...)
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Comparison
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ACIITIA . RA4 .
RelIso /. RelIso <« 0.1

TrkIso < 6 GeV TrkIso /.
ECallIso < 6 GeV ECallIso < 4 GeV
HCalIso < 6 GeV HCalIso < 6 GeV

RelTso = SumIso _ TrkIso + ECalIso + HCalIso

Pr Pr

Usual argument : ..RelIso better at high pt, say 200 GeV"

RelIso < 0.1 & TrkIso + ECalIso + HCalIso < 20 GeV )
Huh ?

BUT : ECalIso + HCalIso < 4 GeV + 6 GeV < 10 GeV




Clean W + Jets Muon (I) - Efficiency
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RIIso < 0.1!
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Clean W + Jets Muon (IT) - Compar'lson

wj : Before Isolation Cuts wj : Before Isolation Cuts
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LMO (I) - Efficiency
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LMO (II) - Comparison
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Trkiso [GeV] Rellso
AC (%) RA4 (%)
Purity LM1: 98.3+0.1 |LM1:994+0.1

Wj: 941:01 |wj: 942:0.1

Fakerate LM1:17+0.1 LM1:0.6 +0.1
Wj: 58+01 |wj:59:+0.1
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| ImO : Before Isolation Cuts

ImO : Before Isolation Cuts
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Other Samples
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RA4 Cuts are not optimal for RA4/MU analysis

> efficiency not flat, small where signal sits

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

- additional ECalIso/HCalIso cuts destroy the
advantage of RelIso at high pt

ACIITA Cuts have same efficiency & 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




