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@ Research Pursuits

@ Educational Pursuits

I have carried out the following subjects during 2006
era.

(1) T have firstly observed the "polarized " and
"depolarized" high frequency Raman spectra of
supercritical water independently. This success is
due to the using c-cut sapphire windows for the
supercritical cell in spite of conventional windows.
From the analysis of the polarized and the isotropic
spectra I have concluded that the 1600 cm-1 bending
spectrum vanishes toward to the supercritical region
and that the around 3500 cm-1 stretching spectra
become only one sharp symmetric stretching mode.
Moreover even in the supercritical region the
hydrogen-bond remains a little from the analysis of
the O-H stretching frequency.

(2) "KDP-type ferroelectrics" have a strong central

component of low-frequency Raman spectra which is
responsible for the polarization-fluctuation mode.
While from the analysis of molecular vibration
spectra of PO4 tetraheda, the tetraheda are already
distorted even in the paraelectric phase. We have
found that the relaxation time derived from the
central component and the degree of the distortion of
the PO4 tetraheda are strongly correlate toward to
the ferroelectric phase transition temperature. From
these results we have concluded that the dynamical
mechanism of hydrogen-bonded ferroelectrics is an
order-disorder type due to the locally distorted PO4
tetrahedra.
I have worked on resolving the dynamics of
hydrogen-bonded  materials through  Raman
scattering spectroscopy. I have focused the study on
the "liquid water" and "KDP-type ferroelectrics" as
the typical hydrogen-bonded materials. I have
carried out the following subjects during 2006 era.
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Undergraduate course: "Thermodynamics and
statistical physics", "Elementary experiments of
physics", and "English for physics". Graduate
course : "Advanced course of solid state physics" and
"Seminar of Condensed matter physics". Three
undergraduate students and two graduate students
are taken care of in my laboratory.

Since the evaluation of student questionnaire on
"Thermodynamics and statistical physics" 1s very
good, I have a chance to talk on "What is a good
lecture" in the FD symposium.

On "Elementary experiments of physics" we tried to
give the interest of experiment and the logical
thinking of science . On "English for physics" I put a
special emphasis on 1importance of direct
understanding of English not through translation of
Japanese.

I lectured undergraduate students on Raman
spectroscopy from the very beginning to the
advanced spectral analysis and encouraged to work
out the experiments. I gave for graduate students
the good circumstance to promote their thesis’s 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. Master thesis: "Raman
scattering of supercritical water". Undergraduate
thesis: "Spectral analysis of water by simulation"
and "High-frequency ¥ Raman  scattering of
dioxane/water mixed system".
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