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It is observationally known that the two stages of cosmic acceleration
occurred in the early and late Universes. To address these fundamental problems, we constructed
theoretically viable models of cosmic acceleration in general relativity and extended theories of
gravity. In particular, we successfully constructed dark energy models based on scalar/vector fields

and studied their observational signatures in detail. By using the new data of gravitational waves
obtained in 2017, we distinguished between theoretical models consistent with observations. We
showed that dark energy models in vector-tensor theories exhibit a better fit to the data compared
to the standard cosmological constant. Our works played important roles to approach the origin of

cosmic acceleration.
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