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To judge the possibility of the electroweak baryogensis (EWBG) in the

framework of the BSM, the EW phase transition must be a strongly first-order one. The SM is known to
have a cross over for the phase change.

In this project, we attempted to improve the precision to determine the condition for the EWBG by
considering the resummation of the thermal mass without use of the hi?h—temperature expansion in a
gauge-invariant way based on a method which was developed for the abelian gauge theory by us. We
also studied the effect of the band structure in the effective theory describing the quantum
tunneling between the adjacent classical vacua of the bosonic sector of an EW theory, pointed by Tye
and Wong. We reformulated the effective theory in a gauge-invariant way to avoid the divergence in
the mass parameter and improved the precision of the energy band structure by use of 3 different WKB
methods.
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