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ﬁe precise investigation of the Electroweak Symmetry Breaking mechanism stands as one of the most ambitious objectives of the Large
Hadron Collider (LHC) at CERN. While the experimental confirmation of the existence of EWSB in 2012 through the discovery of the Higgs

boson (H) by the ATLAS and CMS collaborations provided significant validation, a decade of subsequent measurements has further reinforced

the alignment of its properties with the predictions of the Standard Model. Nevertheless, the experimental testing of fundamental aspects such

as the doublet structure of the scalar field and the shape of the potential, which underlies the EWSB mechanism, remains an unexplored.

In this context, our group at LPNHE searches for non-resonant di-Higgs production through Vector Boson Fusion (VBF), particularly the

HH—Dbbbb decay channel in a boosted regime. This investigation serves as an ideal benchmark to test the doublet structure of the Higgs boson

postulated in the Brout-Englert-Higgs (BEH) mechanism, as well as a window into potential new physics beyond the Standard Model (BSM).

In this poster we present our initial efforts dedicated to the in-situ calibration of the large-radius jet energy/mass scale for boosted Higgs bosons

\that decay into b-quarks as well as the calibration of the Higgs identification algorithms, this is as a first step towards improving the HH

searches.

1. Di-Higgs Production 2. bb-tagger and Calibration
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identify Higgs (bb) jet candidates.

50 GeV < mzjet < 150 GeV

3. bb-Jet energy/mass calibration

[ 1 Inclusive Large-R jet ]Derived from QCD inclusive jets. But can it be E:. Data-based validation for the calibration ]
calibration applied to Higgs (bb) jet candidates?
e Db-jets lose energy due to charged leptons not clustered within the jet cone.

e In the inclusive jet calibration neutrinos and muons are excluded.
e Main target is to improve H — bb response and resolution.

e In-situ calibration using a Direct Balance (DB) technique requires a well
measured reference object.

e The response R is calculated by balancing the Large-R (bb)-Jet p, against a
well-calibrated reference object with approximately no other hadronic activity.
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