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In this project, inflationary universe has been studied based on most recent
precise observation of our universe. In particular, the most important progresses are (1) the
study of the beyond-the-standard-model (BSM) physics based on big-bang nucleosynthesis (BBN), and
(2) the study of metastable vacuum.
For the BBN constraints on the BSM physics, constraints on the properties of long-lived particles
have been derived in order not to spoil the success of the BBN scenario. In addition, upper bound
on the reheating temperature after inflation has been derived in order not to overproduce gravitino
in supersymmetric model.
For the decay rate of the metastable vacuum, a gauge invariant formulation of the calculation of the
decay rate, which has not been known before, has been proposed. Then, such a formulation has been
applied to the calculation of the decay rate of the electroweak vacuum in the standard model.
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