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Cosmological perturbation theory, which deals with fluctuations in the
universe, is an essential tool for linking observational data with theoretical predictions. "
Nonlinearities of primordial fluctuations" are small but always present, and by correctly analyzing
them, we can obtain essentially new and much richer information about the early universe that cannot

be obtained by linear perturbation theory.

In this research project, we have studied the nonlinear growth of primordial fluctuations and
developed the method to systematically analyze cosmic microwave background radiation and cosmic
large scale structures at the non-linear level of perturbations. We have also studied the
observability of stochastic gravitational wave background. Through these studies, we have
constructed a theoretical framework to treat all ?rocess from the generation of fluctuations to
their observational impacts at the nonlinear level.
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