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Exploring the early Universe phenomena through cosmological magnetic fields
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I obtained several important results on the evolution of primordial magnetic
fields and baryon/chiral asymmetry. The most important result is that | have shown that the baryon
isocurvature fluctuation is inevitably produced by the magnetic fields at the electroweak symmetry
breaking (EWSB) which gives the strong upper bound on its abundance to avoid spoiling the success of
Big Bang Nucleosynthesis. As a result, intergalactic magnetic fields suggested by gamma-ray
observation should be generated after EWSB. Other important results include that | have obtained the
comprehensive understanding the evolution of the magnetic field and matter in the axion
inflationary scenario and that | achieved pioneering studies on the similar effect of the
gravitational waves to the magnetic field on the evolution of the matter.
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