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Basic selection: 2 Muons with Pt > 20 GeV and |n| < 2.4 and SS charge
+ Muon isolation and Muon ID (detailed below).

Dataset:
/TTTo2L2Nu_TuneCP5_13TeV-powheg-pythia8/RunllISummer20UL18MiniAODv2-106X_upgra
de2018_realistic v16_L1v1-v1/MINIAODSIM: ttbar (146,010,000 Events).
[TprimeBToTH_M-700_LH_ TuneCP5_PSweights 13TeV-madgraph_pythia8/RunliSummer19U
L18MiniAODv2-106X_upgrade2018 realistic v16_L1v1-v1/MINIAODSIM: signal (389,500

events).



Isolation of the muons

Variables (VALUES TO BE CHECKED):
Muon_pfRellso03_all: < 0.05 (tight), < 0.10 (loose).
Muon_pfRellso03 _chg: < 0.05 (tight), < 0.10 (loose).
Muon_pfRellso04_all: < 0.15 (tight), < 0.25 (loose).
Muon_miniPFRellso_all: < 0.10 (loose), < 0.40 (loose).
Muon_miniPFRellso_chg: < 0.10 (loose), < 0.40 (loose).



Application of the isolation (Muon_pfRellso03_all tight, signal)
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A lot of events (~15%) have A¢p and AR = 0.



Application of the isolation (Muon_pfRellso03 _all tight, ttbar)
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Same thing for the background.

X

Y

(e}
@)

Delta R between the 2 Muons_cut0

100

80

60

40

20

DeltaR_Muons_cut0

Entries 197422
Mean 1.148
Std Dev 1.296

o




Application of the tight isolation with other variables (AR, signal)
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Muon_pfRellso03 chg
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Application of the tight isolation with other variables (AR, signal)
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Same thing for all the variables.
— Let’s implement the MuonID.
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Application of the isolation (Muon_pfRellso03_all tight, signal) with loose ID
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The peaks disappeared!
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Application of the isolation (Muon_pfRellso03_all tight, ttbar) with loose ID
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The peaks still remain for the background.
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Application of the isolation (Muon_pfRellso03 _all tight, ttbar) with tight ID
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The peaks disappear for tight MuoniD.



Number of events: signal vs ttbar (loose and tight MuonID), lumi = 150fb™’

Number of muons_cut0 Number of muons_cut0
8000 TTT T T T T T T T T T[T T T —— 4485.96 TT _\II\\II\III\I\III\III\\I_3084.82TT
E Mean 2.00 RMS 0.00 5000 __ Mean 2.00 RMS 0.00
70001~ r
[E Number of muons_cut0 ~ Number of muons_cut0
; ——— 18.99 Signal r —— 17.96 Signal
C Mean 2.00 RMS 0.00 : Mean 2.00 RMS 0.00
5000 — -
= —l— KS 100.0000 /100. - e —l— KS 100.0000 /100.
——
F - 30001
4000 - r ]
30001~ 7 2000~ -
20001 - - ]
F - 10001~ —
1000 - - ]
O _\ 111 ‘ 2 ] Lh_L 11 | L1l ‘ | A ‘ 2 A | L1l | L1l ‘ 4 I A ‘ 111 \_ O 7\ 11l | L1l l_h_L 11 | L1l | L1l | L1l ‘ 111l ‘ 111 ‘ 1111 ‘ 111 Iﬁ
0 1 2 3 4 5 6 7 8 9 10 0 2 3 4 5 6 7 8 9 10
2 2E 3 B 2E =
¥ of E g e =
1.6 — 1.6 —
14 — 145 =
1.2:— — 1.2 = =
1E = = =
08 = 08E- =
06~ = 0.6F- =
04 = 04 =
02F- = 02F- =
0: L L L = 0, E. 1 1 1 1 1 L L L Il =
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10

S/B = 0.4% after scaling to the lumi S/B = 0.5% after scaling to the lumi



Increase of 27% for S/B between the loose and tight MuonID. — Good!
However, even for loose MuonlID, the number of signal events (~19 events
after the scaling to the lumi) is pretty low. — Lower the value for the
isolation and check it for the five isolation variables, working with the loose
MuonlID for the moment (still possible to apply a cut to remove the events at
AR = 0 for ttbar events. — OK?)

The muon reconstruction using generator information is done! — WHAT
ABOUT NEUTRINOS?



