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@ Reseach Pursuits

T have focused to reveal dynamics of hydrogen-bonded materials
through Raman spectroscopic study:. I selected "liquid water" and
"KDP-type ferroelectris" as the typical hydrogen-bonded matesials.
I have carried out the following works during 2005 era. (1) From
the analysis of low-frequency Raman spectra of supercritical water
we have analysed both inter-molecular vibration modes due to the
retoring force or the hydrogen-bonds and a relaxation mode due to
the creation and annihilation of hydrogen-bonds. The obtained
relaxation time as a function of temperature shows that first the
relaxation time becomes shorter (faster) with increasing
temperature at 25 MPa, then it turns longer (slower) with
increasing temperature toward to the supercritical temperature.
In the supercritical region the relaxation time is still longer
(slower) with increasing temperature. (2) From the analysis of
Raman spectra on the mixed crystals of KDP and deuterated one
(DKDP), the hydrogen modes are definetely assigned and revealed
as a simple local vibration mode not the tunneling mode. While
from the analysis of molecular vibrations of PO4 tetraheda, the
tetraheda are already distorted even in the paraelectric phase. We
have concluded that the dynamical mechanism of
hydrogen-bonded ferroelectrics is an order-disorder type due to the
locally distorted PO4 tetrahedra. The proton-tunneling model is
not adequate to esplain the Raman spectroscopic results.
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@ Educational Pursuits

For undergraduate course I lectured "Thermodynamics and statistical
physics", "Elementary experiments of physics", and "English for
physics". For graduate course I promoted "Condensed matter physics"
with seminar style. Moreover I educated two undergraduate students
and three graduate students to carry out their thesises.

On "Thermodynamics and statistical physics" I decided to confine only
thermodynamics in order to well-understanding, becauce of different
concepts between the two and the lack of sufficient time. This decision
was positively estimated considering from the reults of examination
and questionnaires of students. On "Elementary experimnets of
physics" we tried to give the interest of experiment and the logical
thinking of science through the simple and fundamental items. On
"English for physics" I put a special emphasis on importance of direct
understanding of English not through translation of Japanese with
making an advantage of small class. I lectured undergraduate students
on Raman spectroscopy from the very beging to the advanaced speetral
analysis and encouraged to work out the experiments. I gave for
graduate students the good circumstance to promote their thesises by
their own efforts. At the same time I tried to give the interest of physics
and how to reach the final conclusion of their works.
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