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Quasi-Degenerate Vacua in the KSVZ axion model; A
minimal approach to dark energy and dark matter.

We present a study of the KSVZ axion model with quasi-degenerate vacua as a minimal model for dark energy
and darkmatter. We demonstrate that the combination of the classical two-field potential for the Higgs and the
PQ scalar, and quantum corrections, allows the existence of degenerate minima and of inflection points. We
propose an explanation for dark energy in the form of the difference in the energy density of the electroweak
vacuum and a second quasi-degenerate minimum in the effective potential. We show that the lower bound
on the axion decay constant which permits quasi-degenerate minima, fa=2.39×1010 GeV, is consistent with
the most recent dark matter estimate, fa=(2.27±0.33)×1011 GeV, and predicts a lower bound on the fraction of
dark matter due to axions. We also discuss the applications of our study to electroweak vacuum stability and
to the generation of inflection points.
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