Measurement of the Higgs boson production in association with top quarks in
final states with multileptons using data taken during the Run 2 of the LHC
with CMS
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CMS Experiment at the LHC, CERN
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Introduction:

Measurement of a top quark pair production in
association with a Higgs boson in final states with
multiple leptons (e,,T)

H ; =7 | eMain backgrounds:
tt W+V-V- p— < I | — ttZ and ttW production: estimated with MC simulation

‘ W- b - 'y 7 2\ /- | o — Mis-identified leptons: estimated with data-driven
. T \\\E= * | methods. Using loose-to-tight methods and deriving
e Data taken by the CMS experiment at LHC at 13 TeV factors in data driven control regions.

during Run 2 (2016, 2017 and 2018).

e ttH and tH processes provide the most precise model-
independent determination of the Yukawa coupling of
the Higgs to the top quark (yt).

eMVA techniques are used to discriminate signal
from background:
- multiclass NNs used in categories with high stats.
and sensitive to ttH and tH (2¢ss + 11;, 2¢ss+ Oty
and 3¢ +0 1)
- BDTs on categories with lower stats: separate
ttH+tH against the backgrounds.
- Inputs: 3-momenta (of leptons, 7, and jets),
angular variables, masses, object multiplicity...

e The analysis yields 50 sensitivity for ttH.

Event Selection:

For 2¢ss+ Ot, DNN output (4 nodes):
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e . Results and conclusions:
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. . _ References: - Scan in kt kv points
eLepton ID is based on a BDT discriminant to reject : o

- _ _ o o _ o _ - Considering: cross section and shape modifications,
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