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One of the most challenging goals in particle physics is to establish the Higgs sector ex-
perimentally. The Higgs particle, which has not been discovered yet, is responsible for the
spontaneous breakdown of the electroweak symmetry, which leads to masses for the gauge
bosons and quarks/leptons in the standard picturce of particle physics. This Higgs mechanism
is the keystone not only of particle physics but also of cosmology. Once a scalar particle is
discovered, in order to confirm the Higgs mechanisim, the couplings of the Higgs boson to gauge
bosons and fermions as well as the Higgs self-couplings must be measured accurately at collid-
ers. In this thesis, we investigate new physics effects on the Higgs coupling constants, and their
impact on cosmology.

In part I, we study radiative corrections to the Higgs coupling constants in a two Higgs
doublet model (THDM) as an example of new physics. In paticular, we consider the loop ef-
fect of the extra heavy Higgs bosaqns on the Higgs coupling with Z boson (hZZ) and trilinear
Higgs boson coupling (hhh). The calculation is done by both diagramatic method and effective
potential method at the one-loop level. It is found that when the lightest Higgs boson (h)
is Standard Model (SM)-like, which means that the hZZ coupling at the tree-level is almost
same as those of the SM value, the one-loop correction of the heavy Higgs bosons to the hZZ
coupling is at most O(1)%, while that to the hhh coupling can become as large as O(100)%.

In part II, we also investigate the connection between collider physics and cosmology. Here,
we discuss clectroweak baryogenesis and its impact on Higgs physics at colliders. We use the
effective potential at finite temperature to examine the strength of the phase trantision. In the
THDM, it is well known that the extra Higgs bosons can make the phase transistion stronger
enough for sucessful electroweak baryogenesis. We point out that the one-loop correction to
the hhh coupling becomes large in such a scenario. The magnitude of the deviation from the
SM expectation should be larger than 10%. Such deviation can be indentified at a future
ete™ linear collider. We also discuss about the minimal supersymmetric standard model with
successful elecroweak baryogenésis,’and find that a sizable correction appears in the trilinear

coupling of the lightest Higgs boson.
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