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It is now understood that the Universe has started by the inflation era

where the space expands explosively. The production of particles happens after the inflation, and it
thermalizes the Universe. The temperature drops as time goes, and we observe the Universe in the
present form after 13.8 Billion years of histories. There are several mysteries which cannot be
understood within the particle physics as we know now. In this research project, many new results
are obtained for the understanding of these mysteries, such as "Baryon asymmetry of the Universe,
Nature and origin of Dark Matter," and "Mechanism of inflation.” For example, it is reported that
the oscillation phenomena of the neutrinos produced in the particle production era can explain the
baryon asymmetry of the Universe. This new scenario directly relates the on-ground neutrino
oscillation experiments and the structure of the Universe.
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