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Motivation What i1s the HL-LHC?

* Higgs self couplings offer particle physics' only probe of Higgs scalar potential Future upgrade of the LHC machine: start data taking in 2026
H
, Improved magnets: drives a factor of 5 increase in instantaneous luminosity
T 21 CMS Phase-2: major improvements across all sub-systems of the detector
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But... beware of pile-up!
R H

,’,h « Extremely small SM cross-section Theoretical framework
SM

q ______ ) ° ) -
h @ . Difficult final states * Anomalous coupling parameterisation: K )\ — )\3 / )\3

g //t
>

* \; dependent corrections modify external D . - Cross section & BR scale as a function of k,
Higgs boson kinematics 4 @ “““
/ - Different scaling factor in each bin (i) of Higgs boson observable
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,6656666 \\ - i : production mode + kinematic dependence. Largest for ttH (at threshold)!
Precision measurements of single-Higgs differential cross sections: access 23 * enhanced Ky dependence due to heavy mass of top quark legs
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CMS Phase-2 Simulation Preliminary 3 ab™ (14 TeV)
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Motivates ttH (+tH) do / dp¥ measurements!
» Event selection: based on 2018 ttH(~~) analysisig

Both hadronic & leptonic decay channels:

1) Initial pre-selection
2) BDT: improve S/B
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Hadronic BDT output CMS Phase-2 Simulation Preliminary 3ab’ (14 TeV)
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Complementary measurement to HH. Increasingly important at far future colliders _ _
(e.g. FCC) where HH becomes systematically limited B / _
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Where to find out more? : \ :
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* Assuming all other Higgs boson couplings are fixed to SM predictions:

 Higgs Physics at the HL-LHC and HE-LHC (Chapters 2.4.2 and 3.5.2):
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