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Precise predictions for trilinear Higgs couplings and
gg → HH
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Investigating the trilinear self-coupling of the discovered Higgs boson is
one of the main goals of particle physics in the near and far future. At the same time the quest for the existence
of Higgs-like self interactions also provides a unique possibility in the search for new physics. BSM states can
modify the trilinear Higgs coupling at the classical- or quantum-level, or contribute resonantly to processes
that are sensitive to its extraction (and combinations thereof). Gluon fusion into two SM-like Higgs bosons
offers the most promising possibility to scrutinize and eventually disentangle such scenarios in the future.

In this talk, we will introduce the framework
hrefhttps : //arxiv.org/abs/2305.03015anyH3 which allows to compute trilinear scalar couplings at the
full one-loop level in arbitrary renormalisable QFTs as well as its extension anyHH providing fully differential
predictions for gg → hihj . The latter incorporates corrections proportional to BSM couplings at next-to-
leading order to the resonant part of the process. We show that such corrections are crucial in BSM scenarios
that feature an SM-like Higgs boson in exact alignment to the SM Higgs.
Finally, we present an extension of the SM-like trilinear Higgs self-coupling calculation to two-loops in arbi-
trary renormalisable QFTs - enabling the study of non-resonant Higgs pair production up to next-to-leading
order in BSM couplings.
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