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Background Estimation

[0 Charged leptons

® Dominant source of high-pr, isolated tracks from SM
processes
® Number of events estimated using the probability of the
events to pass given selections
o Nelst = cltr|PvetoPofFIinePtrigger
® Determined using single lepton control regions

O Fake tracks

® Missing associated calorimeter energy
® Missing hits in muon chamber
® Higher d,
e Estimated as:
© N::tke = PfakeNcbt?lSic
0 Prge = Cp;:&ve
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Background Estimation: Charged Leptons

CMS Preliminary 17.81b" (13 TeV)

[0 Use fiducial maps to reduce non-reconstructed lepton o - - EGamma
background y X ¥ i 2022F

e T&P lepton/track (selection in slide 11) used to o =y [

identify regions in /¢ with higher number of o I
non-lepton tracks S ackn

® Ratio of tracks in T&P sample separated from veto CcusPrelimnary  180b03TeY)

(veto in slide 11) electrons and w/ opposite sign ] i

® Regions > 20 are considered inefficient (circled in

green) Muon
® \eto any tracks falling in these inefficient regions o 2022F
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Background Estimation: Charged Leptons

O N

e
e N.,: estimated number of background events
® N;: number of events in the single lepton control region (selection in slide 11)
® Pto: probability for events to pass lepton veto; defined as

Nveto - pJveto
Pt = —1&P ~SSTXP

Ntgp — Nss 1ep _ o _
® Pine: probability for event to pass offline missing pr requirement

® Piigger: probability for event to pass missing pr triggers; defined as
o0
P f120 cev M(@)e(w)d
trigger — [$S)
f120 Gev ()

l
st — thrlPvetOPofﬂinePtrigger
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2022 All MC Charged Leptons Background Estimation - 2022 Full Lumi
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Mayers flavor Negt Nops | Nést = Nogs|
electron  0.10+0.05  0.004700% 0.770

4 muon 0.01%507  0.04%5:05 0.550
tau 0.04%0%,  0.68 £0.17 3.60
electron  0.0709° 0.07397 0.00

5 muon 0.0115:52 0.01397 0.160
tau 0.08%4%s  0.4440.14 1.960
electron 0.0fgiéo 0.01“8:87 0.00

>6 muon 0.019:%% .08+ 0.07 0.750
tau 0.0540.03 0.20 4 0.10 1.440
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2022EE MC Charged Leptons Background Estimation - 2022EFG Lumi

Mayers flavor Negt Nops | Nést = Nogs|
electron  0.06+0.04  0.0707° 0.950

4 muon  0.0140.01 0.04 4 0.04 0.850
tau 0.0%0% 0.019:9° 0.00
electron  0.0700* 0.015:0° 0.00

5 muon 0.0115:52 0.013:95 0.230
tau 0.0%-0% 0.019:0° 0.00
electron 0.01“8:88 0.01“8:85 0.00

> 6 muon 0.0199%  0.08+0.06 1.060
tau 0.05+0.01  0.070° 1.0l
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2022 MC Charged Leptons Background Estimation - 2022CD Lumi
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Nayers flavor Nést Nébs |Nést - Nébs|
electron 0.04 £0.03 0.04 £ 0.04 0.050

4 muon 0.0100! 0.0%0% 0.00
tau 0.04%0%,  0.69£0.17 3.70
electron  0.070° 0.015:0° 0.00

5 muon 0.01392 0.013:95 0.00
tau 0.08%4%s  0.4440.13 2.030
electron 0.01“8:86 0.01“8:85 0.00

> 6 muon 0.019:9 0.073:95 0.00
tau 0.0195%  0.20 & 0.09 2.110
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Background Estimation: Fake Tracks

0 Nk = NEs< P
CMS Simulation Preliminary

o NPk estimated number of background events

o N53ic: number of events in the basic selection

control region

e Pie: probability for events to have a fake track
calculated with Z — Il CRs (selection in slide 12);
defined as

N(> 1dis. trk. in sideband | control region)
N (control region)

® (. transfer factor for CRs with more than 4 layers,

due to low statistics, extracted from njayers = 4; 4

definec(i)oa2s ,

Ci 0' Cmfltd(|d0|) olo o b
~ 050 cm . “05 04 03 02 -01 0 01 02 03 04 05

0.05 cm flt d(|d0|) track d, [em]

Z—-pn
4 2022EE

Entries / 0.04 cm
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2022EE MC Fake Tracks Background Estimation

Nagers  New Nops [ Nest - Nogs|
4 0.09+0.02 0.2840.09 2.20

5 0.03+0.01 0.024+0.02 0.50
>6 insufficient statistics
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Backup
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T&P, lepton veto and single lepton CR selections

quantity object selection
event passes SingleElectron/EGamma triggers
>1 electrons pr > 35GeV (> 32GeV in 2018) Lepton veto
>1 electrons [y <21 - - -
>1 electrons passing tight electron ID flavor _ quantity _object se%ectlon
exactly one passing electron chosen randomly =1 tracks mggﬁ,l;"“k'dc“m“ >015
>1 tracks pr > 30GeV electron >1 tracks chﬂo. < IOGgV
>1 tracks ] < 2.1 >1 tracks m}ssmg outer hits > 3
=1 tracks [ < 0.150R |y > 0.35 muon =1 tracks min ARyackmuon > 015
>1 tracks ] < 142 0R |y > 1.65 >1 tracks m¥ssmg outer hits > 3
>1 tracks [y < 1550R |y| > 1.85 z1 tracks  minARiackhad. tau > 0-15
>1 tracks min ARprack noisy/dead ECAL ch. > 0.05 tau 21 trackjet pairs AE,{’SS‘};M > 05
=1 tracks |d-] > 0.5cm OR [A] > 10-3 21 tracks Ecqro " < 10GeV
>1 tracks §<00Ry > 1420R ¢ < 2.7 >1 tracks missing outer hits > 3
T& P >1 tracks number of pixel hits > 4
>1 tracks missing inner hits = 0
>1 tracks missing middle hits = 0 S | ngle |epton C R
>1 tracks rel. track-based iso. < 0.05
>1 tracks |dyy| < 0.02cm quantity object selection . ]
i event passes SingleElectron/EGamma triggers
z } :::Etﬁj i pairs ‘\ﬁlt:ck?j C>H(115 >1 electrons ST > 35GeV (> 32GeV in 2018) o
. . / >1 electrons  |y| < 2.1
>1 track-electron pairs Mtrack,elsctmn > 10GeV >1 electrons  passes tight electron ID
>1 tracks min ARyrackmuon > 0.15 exactly one passing electron chosen randomly
>1 tracks min ARpack had. tau > 0.15 event passes jet criteria of basic selection
exactly one passing track chosen randomly ~ event passes track' criteria of isolated track selection o
=1 track-electron pairs ‘ Mtrack,electmn o le < 10GeV track selected in isolated track selection matched to selected electron within AR < 0.1
=1 track-electron pairs  yack * Jelectron < 0
>1 track Hlayers = 4 (three signal region bins)
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Double lepton CR selection

Z = pp

quantity object selection

event passes SingleMuon triggers
=2 muons pr > 29GeV (> 26 GeV in 2018)
=2 muons 7] <21
= muons passes tight muon ID
= muon pairs  fmuon * Jmuon < 0
=1 muon pairs | Mmuonmuon — Mz| < 10GeV
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