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The main research theme was to investigate in detail the generation
mechanism of primordial gravitational waves coming from the very early universe and their
properties. It is highly likely that unknown matter existed in the early universe. We investigated
when they emit gravitational waves and what kind of signatures they left behind in the emitted
gravitational waves. First, gravitational waves emitted by known particles, U(1) and SU(2) gauge
Tields, were investigated. Then, we studied the model of 2-form fields predicted by string theory
and general non-Abelian gauge fields that commonly produce gravitational waves. We also extensively
studied alternative emission mechanisms such as the conversion of photons into gravitational waves
under strong magnetic fields.
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