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The origin of the cosmic acceleration is one of the biggest challenge in
cosmology. One possibility is that Einstein"s gravity is not correct on cosmological scales. To test
this possibility, we focused on an extra force, "fifth force", as a universal feature in modified

gravity theories and investigated its environmental dependence. In parallel, we developed new
systematic approaches to accurately compute anisotropies in cosmic microwave background (CMB) and
stochastic gravitational-wave background, which are important probes for the cosmic evolution and
the gravity theory describing it. Applying this approach to CMB B-mode polarization, we estimated
B-mode polarization induced by gravitational effects in photon propagation.
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