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INTRODUCTION

At the LHC, being a top quark factory, we can study the various production and
decay processes involving top quarks

We will cover several measurements involving rare top quark processes at CMS

Top quark production in association with vector bod@nsuf{ 7¢oif and 6 &) rallow
us to probe the electroweak interactions of the top quark

Four top quark production has not been observed yet at the LHC. This channel is
sensitive to some BSM that predict enhanced coupling to top quarks
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INTRODUCTION

Probe of top quark and vector boson coupling
Direct probe of top quark & coupling throughdl @

Backgrounds to many searches with leptons

Data
359"@ atyi pOoYQw
Trigger: at least a single highy lepton (electron or muon)

Simulated samples
Generatord Madgraph5, MG5  AMC@NLO, POWHEG v2
Scaled to NLO or NNLO cross sections
Fragmentation and hadronizatidiPYTHIA v8.2
Detector simulatichGEANT4
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EV E N T S E L E (m N F O R http://arxiv.org/abs/1711.02547
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MULVARIATE ANALYGISSESOR

Multivariate analysis (MVA) using boostledision tree (BDT)
| Signal:0o , Background: events withe jets with p b-tagged jet

| Sample subdivided into differeat and0 , total lepton charge bins ( , )
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EVENT SELECTHEON FOR

Trilepton channel
| Require exactly three isolated leptons

| Require) ¢ and( Tt

Four leptons channel

| Require four isolated leptons
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ol @ FOIN HIGH S/B REGION
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Source

Uncertainty from
each source (%)

Impact on the measured
ttW cross section (%)

0 W TOSYSTEMATICS

Impact on the measured
ttZ cross section (%)

Integrated luminosity

Jet energy scale and resolution
Trigger

B tagging

PU modeling

Lepton ID efficiency

Choice in pg and ug

PDF

Nonprompt background

WZ cross section

ZZ cross section

Charge misidentification

Rare SM background

t(t)X background

Stat. unc. in nonprompt background
Stat. unc. in rare SM backgrounds

Total systematic uncertainty

2.5
2-5
2-4
1-5

50
10-15
5-50
20-100

4
3
4-5
2-5
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RESULTS

Significances >5 observed each for

ol w andod

Measured Cross Sections through
simultaneous fits

o(pp — ttW) = O.77f8;ﬁ (Stat)fg:B (syst) pb,

o(pp — HZ) = 0.9970(% (stat) T515 (syst) pb.
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