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Motivation
 Since the discovery of the Higgs boson in 2012, a priority of the LHC physics has been to better understand its properties and couplings

« A direct probe of the Higgs boson trilinear self-coupling is possible via Higgs boson pair (HH) production
« HH production via vector boson fusion has a unique sensitivity to the quartic couplings between two Higgs bosons and two vector bosons

« Anomalous values of these couplings would point to new physics beyond the Standard Model
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Event categorisation

Events are first divided into 2 mass regions using ngw = Myy,, — M, — My, + 250 GeV to target HH signals with different x; and «,, values
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Then in each mass region, a dedicated boosted decision tree (BDT) discriminant is trained against the continuum yy background and single Higgs backgrounds

Input variables include event-level kinematic quantities as well as the kinematic properties of photons, b-jets, and VBF jets identified by BDT-based jet taggers
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Signal extraction EFT interpretations
The HH signals are extracted from an unbinned maximum- : : : - ]
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