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Phenomenological collider study of a Higgs portal that extend the
Standard Model (SM) with a long-lived second Higgs and a Dark
Matter (DM) candidate. We expect Future Circular Collider (FCC) to
realistically be able to search for this model.

Motlvatlon Even though the SM cannot explain some phenomena, such as Methodology Our previous analysis found the parameter space that

the discrepancy between visible and actual matter in large-scale High-Luminosity Large Hadron Collider (HL-LHC) and
structures, no new physics has been observed in colliders since Future Circular Collider (FCC) could probe at ideal
the discovery of the Higgs boson. Then, the possibility of long- efficiency. Here we show an estimation for the detector
lived particles (LLPs) arises, which can be acomplished with acceptance using Pythia and the constraint it establish.
feebly interacting particles, thus allowing to propose Dark

Matter (DM) and Higgs Portals that satisfy the experimental

constraints.
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The Higgs Portal Model Kinematics of the produced h2

This new Higgs would tend to the beam pipe axis 4, | . = 58, B = 1.9€ — 07 0
(In this plot mayus theta is the scattering angle).
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\/_ Ignoring HL-LHC due to small rates, we can use the following equation to obtain
For phenomenological purpose we chose the input parameters of the model to be: the probability of finding h2 in a fiducial volume and a more realistic N for FCC-hh
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Build the yukawa sector with the new
Higgs isospin doublet due to
diagonalization of mass matrix

R 0o=1.7m
While h1is chose as the ~ ~ ,
125GeV Higgs with VEV v h1 = 125GeV A v = 246GeV
Parameter Space for LLP h» with potentially detectable signal In the shared IP
0.001} region, FCC-hh
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