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Abstract

The remaining challenges of the Standard Model are
to address the strong CP problem and explain the
origins of dark matter and the baryon asymmetry of the
universe. To tackle these issues, we have developed a
model of spontaneous CP symmetry breaking in a five-
dimensional space-time, which has the potential to
resolve the strong CP problem. Additionally, we
introduce three right-handed neutrinos and a U(1)B-L
gauge interaction in the bulk to account for the nature
of dark matter and the baryon asymmetry of the
universe.

The wave-function profiles in the fifth dimension can
suppress dangerous operators allowed by symmetries,
and the scale of spontaneous CP symmetry breaking
and the reheating temperature can be sufficiently large
to be consistent with thermal leptogenesis. The lightest
right-handed neutrino acts as dark matter with a mass
of O(10) keV. This small mass and the necessarily small
mixing are explained by the exponentially localized
wave-function in the fifth dimension due to a bulk mass
term. The correct relic abundance is achieved thanks to
the U(1)B-L gauge interaction, even with the small
mixing.
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