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The results obtained during the application and implementation period (FY
2016 to FY 2020) + extension period (FY 2021 and FY 2022) totaled 104 journal articles and 126
conference presentations. The four main results are obtained, which are: 1) Obtaining information on
dark energy by cosmological 2lcm line emissions, 2) By SKA, we can observe signals of second-order
gravitational waves produced by large curvature fluctuations on small scales through the pulsar
timing; 3 ) Obtaining upper bounds on the cross sections of dark matter annihilation by using
absorption lines of cosmological 21cm lines; 4) Obtaining the relations between the origin of
supermassive black holes found at high redshifts and absorption lines of cosmological 21cm lines.
The details are explained with figures in the following research report content file.
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