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Flavour tagging & boosted topologies

Scale factors

Boosted VH, H—bb: closure
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Graph NN used to emulate tagger & gain in MC statistics in tail
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=) Significant leap in sensitivity in H—cc thanks to ParticleNet tagger performance and

merged analysis - most stringent constraints on Higgs-charm Yukawa at LHC
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Dedicated object reconstruction

The reach of Higgs analysis is increasing with data, opening the possibility for new
signature and new needs from the objects.

As example from ATLAS High mass H->Zy search => collimated di-leptons
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@ Customized electron ID (MVA ID):
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+ MVA (XGBoost) using shower shape variables and
track-related variables with a signal efficiency of
99% @ 5TeV

@ Mix-ID: combine standard loose ID and MVA ID with a
logical OR which improve the efficiency by 6.2% -
12.7%
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Dedicated object reconstruction
The reach of Higgs analysis is increasing with data, opening the possibility for new
signature and new needs from the objects.

As example from ATLAS High mass H->Zy search => collimated di-leptons

@ Customized electron ID (MVA ID):
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+ MVA (XGBoost) using shower shape variables and
track-related variables with a signal efficiency of
99% @ 5TeV

@ Mix-ID: combine standard loose ID and MVA ID with a
logical OR which improve the efficiency by 6.2% -
12.7%
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@ ey pair selection: one of electrons is misreconstructed
as a photon, and retrieve via tracking matching
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Simulation modelling
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Modelling of the backgrounds

Large large irreducible backgrounds =>
MVA techniques define sensitive regions
in very specific corner of the phase space.

BKG Modelling is crucial!
Important inputs:

- Improve the prefit modelling,

- reduce background modeling
uncertainties and fit constraints:
increased complexity of background
model and improve prefit agreement
with dedicated generators/tunings
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Modelling of the backgrounds
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STXS comparison ttH(bb)
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