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My stay in Kyoto University has been very fruitful for both the researchers in Kyoto
University and me.
During my stay, I studied with Prof. Paquette about the properties of the renormalization
group (RG) to apply it to non-equilibrium fluid dynamics. We were able to derive an
important theorem about this RG, which states what the system does not have to flow to
the exact diagonalized form in order to produce the exact statistics, and only the
zero-generator condition is sufficient. That theorem largely extends the validity of the method,
and leads to deeper understanding about Wegner’s flow equation. We plan to further explore
this property and find out how to extract exact non-equilibrium statistics using RG.
In the meantime, I have leant much about non-equilibrium dynamics from Prof. Paquette
as he has been developing a generalized free energy for non-equilibrium systems. That is
closely related to my research. We will start cooperation on this subject too after my visit.
I also participated in other academic activities. I gave seminars about my research
both in the nonlinear-dynamics group in physics department and in Prof. Michio Yamada’s
research group in Research Institute of Mathematical Sciences. The direct statistical approach
we are developing for turbulence interests many researchers who study the general
nonlinear systems and also those study the phenomenology of fluid dynamics. I also learnt
a lot about other phenomena of turbulence observed by Prof. Yamada’s group through direct
numerical simulation, and this opens up the future possibility of cooperation in which we can
provide a theoretical explanation for Prof. Yamada’s group’s observation.
My visit has been especially beneficial for the graduate students in both the nonlinear
dynamics group and Prof. Yamada’s group, as I have been in frequent contact with them.
Firstly, my existence has created an English language environment for them over these 50 days.
They have gained much practice in using English to convey ideas both in academic discussion
and everyday life. Secondly, they have also learnt a lot from my seminars and other research
experience that I shared with them. That has broadened their view about their research field
and is beneficial for their academic career.
Finally, I would like to thank the GCOE program for this opportunity which has yielded fruitful
results.

