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T — dileptonic channel

Basic selection: 2 loose Muons with Pt > 10 GeV, |n| < 2.4 and loose isolation +
2 tight SS Muons with Pt > 20 GeV, |n| < 2.4, tight isolation and sip_3d < 3.



Current analysis:
|dentification of the muons: loose = loose ID, Pt > 20 GeV, |eta|] < 2.4 and
Muon_miniPFRellso_all < 0.40.

tight = vetoing loose + tight ID, Pt > 20 GeV, |eta| <
2.4, Muon_sip3d < 3 and Muon_miniPFRellso_all < 0.05.
|dentification of the electrons: tight ID, Pt > 25 GeV, |eta| < 2.5, Electron_sip3d
< 3 and Electron_miniPFRellso_all < 0.05.

Cut 0: 2 Leptons SS with Sum of Pt of the two leptons > 160 GeV.

Cut 1: DeltaR between the two leptons > 1.8.

Cut 2: at least 3 jets with at least one b-jet (b-tag medium) of Pt > 50 GeV.

Cut 3: minimum of the invariant mass of the three jets with a least one b-jet >
34 GeV (Mass of the top +/- 20).
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|p2| Analysis strategy
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List of studied variables:
The T’ has a large mass so we expect the top and the Higgs to have high Pt.

— Pt of leading lepton Pt of leading jet

Pt of subleading lepton Pt of subleading jet

Sum of Pt of 2 leptons Pt of subsubleading jet

Pt of sum of 2 leptons Pt of leading bjet

St = Sum of Pt of leptons and jets Ht = Sum of Pt of jets
The two leptons muse have the same charge and we expect them to be back-to-back.
— Charge of leptons A between 2 leptons

Sum of charge of leptons AR between 2 leptons

Number of leptons Mass of sum of 2 leptons

The top must have a non-hadronic decay.
— Min(3 jets mass) = Minimum of (Mass of three jets with one bjet among all the jets -
Mass of top quark = 172.9 GeV). We expect it to be different to 0.
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iP2i. Analysis strategy (All channels)
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Cut 0: 2 leptons (2u, 1u+1e, 2e) SS with Sum of Pt of 2 leptons > 160 GeV.

Sum of Pt of two leptons
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iP 2. Analysis strategy (All channels)
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Cut 0: 2 leptons (2u, 1u+1e, 2e) SS with Sum of Pt of 2 leptons > 160 GeV.

Process | Signal | € signal (%) | P signal (%) | ttbar ttw wZz S/B
Cut0 | 233 17.0 65.3 1134.2 | 427.9 | 2565.0 @ 0.56%
Nb(Gen+Selection) Nb(Selection+Gen)
€= P= Gen = SS Leptons coming from W

Nb(Gen) Nb(Selection) 6
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Analysis strategy (All channels)

Cut 1: AR between 2 Leptons > 1.8.

Delta R between 2 leptons
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iP2i Analysis strategy (All channels)
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Cut 1: DeltaR between 2 Leptons > 1.8.

Process | Signal | € signal (%) | P signal (%) | ttbar ttw wZz S/B
Cut0 | 233 17.0 65.3 1134.2 | 427.9 2565.0 @ 0.56%
Cut 1 22.3 16.3 65.3 1019.6 | 322.3 | 2064.8 @ 0.65%
Nb(Gen+Selection) Nb(Selection+Gen)
€= P= Gen = SS Leptons coming from W

Nb(Gen) Nb(Selection) 8



iP/2i. Analysis strategy (All channels)
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Cut 2: >= 3 jets and >= 1 bjet with Pt > 50 GeV.

Cut 2 Pt of leading bjet
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iP 2. Analysis strategy (All channels)
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Cut 2: >= 3 jets and >= 1 bjet with Pt > 50 GeV.

Process | Signal | € signal (%) | P signal (%) | ttbar ttw wZz S/B
Cut0 | 233 17.0 65.3 1134.2 | 427.9 | 2565.0 @ 0.56%
Cut1 | 223 16.3 65.3 1019.6 | 322.3 | 2064.8 | 0.65%
Cut2 | 13.9 10.5 68.3 352.0 | 2140 | 21.7 | 237%
-98.9%
Nb(Gen+Selection) Nb(Selection+Gen)
€= P= Gen = SS Leptons coming from W

Nb(Gen) Nb(Selection) 10
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iP2i. Analysis strategy (All channels)
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Cut 3: Min(3 jets mass) > 34 GeV (i.e. 3 jets mass ¢ Top mass * 20).

Events

Invariant mass of three jets (min)

Mass_Sum_Three_Jets_min_cut000

— Entries 416
60l Mean 154.4
-1 Cut 3 Std Dev 148.6
50 H
40
30[+
20—
10—
: | 1 | 1 | | ‘ | | | 1 | | 1 | | | | 1 ’_IJ_LF’_L!_{_I I’_L!’r
% 100 200 300 400 500 600

Minimum invariant mass (3)) (GeV)

CMS

11



P2|

LES Z INFINIS

CMS

Analysis strategy (All channels)

Cut 3: Min(3 jets mass) > 34 GeV (i.e. 3 jets mass ¢ Top mass * 20).

Process | Signal

Cut0 | 233

Cut 1 22.3

Cut2 | 13.9

Cut3 | 107
Nb(Gen+Selection)

8 =
Nb(Gen)

e signal (%) | P signal (%) | ttbar ttw wZz S/B
17.0 65.3 1134.2 | 427.9 | 2565.0 = 0.56%
16.3 65.3 1019.6 | 322.3 | 2064.8 | 0.65%
10.5 68.3 352.0 | 2140 217 | 237%
8.1 67.3 2731 | 109.7 | 17.3 | 2.67%
-48.7%
Nb(Selection+Gen)
P= Gen = SS Leptons coming from W

Nb(Selection) 12
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Process | Signal

Cut0 | 233
Cut1 | 223
Cut2 | 139
cut3 | 107

*ZX =2ZW +Z2Z
HX = HW + HZ

Analysis strategy (All channels)
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St/Ag after Cut 3 (All channels) ‘
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iP 2. Analysis strategy (2u channel)
Process | Signal | € signal (%) @ P signal (%) | ttbar ttw wZz S/B
Cut0 8.2 22.5 65.7 37.7 | 1436 @ 4122 @ 1.38%
Cut 1 7.9 21.9 66.0 30.8 @ 108.8 @ 3329 @ 1.67%
Cut 2 4.9 14.4 70.0 113 | 734 3.1 5.58%
Cut3 4.0 12.1 72.5 89 | 380 2.4 8.11%
Nb(Gen+Selection) Nb(Selection+Gen)
€= P= Gen = SS Leptons coming from W
Nb(Gen) Nb(Selection)
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Process | Signal
CutO 8.2
Cut 1 7.9
Cut 2 49
Cut 3 4.0
*ZX =7ZW + ZZ
HX = HW + HZ

Analysis strategy (2u channel)
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St/A@ after Cut 3 (2u channel)

CMS Preliminary 2018
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ip2i.  Analysis strategy (1u+1e channel)
Process | Signal | € signal (%) @ P signal (%) | ttbar ttw wZz S/B
Cuto | 11.2 16.3 67.1 644.7 | 208.7 | 13389 0.51%
Cut 1 10.6 15.5 67.1 577.7 | 157.6 | 1080.5 0.58%
Cut 2 6.7 10.1 70.0 204.1 1042 1.4 | 2.10%
Cut3 5.1 7.4 68.0 157.3 | 53.3 8.7 2.33%
Nb(Gen+Selection) Nb(Selection+Gen)
€= P= Gen = SS Leptons coming from W
Nb(Gen) Nb(Selection)
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Analysis strategy (1u+1e channel)

LES 2 INFINIS & F
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Process | Signal
CutO 11.2
Cut 1 10.6
Cut 2 6.7
Cut 3 51
*ZX =7ZW + ZZ
HX = HW + HZ
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St/Ag after Cut 3 (1p+1e channel)
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2i Analysis strategy (2e channel)
Process | Signal | € signal (%) @ P signal (%) | ttbar ttw wZz S/B
Cut0 3.8 10.3 59.1 4519 | 756 | 814.0 | 0.28%
Cut 1 3.7 9.8 58.6 4111 | 56.0 | 651.3  0.33%
Cut 2 2.3 5.5 60.3 136.6 = 36.4 7.2 1.28%
Cut3 1.6 3.7 52.1 106.8 = 18.4 6.2 1.22%
Nb(Gen+Selection) Nb(Selection+Gen)
€= P= Gen = SS Leptons coming from W

Nb(Gen) Nb(Selection)
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Process | Signal

cuto | 3.8
Cut1 | 37
cut2 | 23
cut3 | 16

*ZX =2ZW +Z2Z
HX = HW + HZ

Analysis strategy (2e channel)
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St/Ag after Cut 3 (2e channel) A
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