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Theoretical neutrino physics and the early universe
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Our main research themes are the progress of
the theoretical neutrino physics and its
applications to the phenomena in the early
universe. We have the following two main subjects:

(1) Neutrino mixing model: Neutrinos are always
mixed in quantum mechanical states. We propose a
theoretical model to predict the neutrino mixing
angles. Our model has simple mathematical forms
and is well consistent with the observed neutrino
data.

(2) Neutrinos in the early universe: The evolution
of the universe depends on the properties of the
neutrinos, such as masses, mixing patterns, etc. We
investigate the relation between the matter
creation processes in the early universe and the
pattern of the neutrino mixings. The dependence of
the energy density of the dark matter on the
effective number of neutrinos (or chemical
potential of neutrinos) is also one important point
of our interest.

Recently, the rapid technological advance enabled
us to carry out the long—awaited precise
measurements of neutrino properties. It is
surprising that some groups found it necessary to
overturn a part of some established theory. We try
to contribute to the progress of the theoretical
neutrino physics as well as cosmology with new
knowledge from the precise neutrino experiments.
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