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Probing the Higgs potential through the measurement of the trilinear Higgs coupling is one of the main
goals of particle physics. Large deviations from the Standard Model (SM) prediction can be accommodated in
models with extended Higgs sectors while being in agreement with all existing experimental and theoretical
constraints. In the framework of the Two Higgs Doublet Model, we study the potential sensitivity to the
SM-like trilinear Higgs coupling and the BSM triple Higgs coupling involving a resonantly produced CP-even
heavier Higgs boson. For this purpose, we analyze the theoretical prediction of the total Higgs pair production
cross section and the invariant mass distribution of two SM-like Higgses in the final state at the LHC.We show
that the inclusion of loop corrections to the trilinear Higgs coupling is crucial to exclude regions of otherwise
unconstrained parameter space. Finally, we discuss the applicability of resonant and non-resonant Higgs pair
production experimental limits for testing the predictions of extended Higgs sectors.
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