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I have focused to reveal the dynamics of liquid
water through vibration spectroscopic study.
Anomalous properties of water are mainly due to
the hydrogen-bond. I have carried out to observe
and analyze the infra-red absorption spectra of
water toward the supercritical state controlling the
temperature and pressure. Until now there is no
infra-red spectra of supercritical water because of
technical difficulty. I have overcome this difficulty
by using a diamond window for the sample cell and
adopting a microscope method of FT-IR. From the
spectral analysis of obtained infra-red absorption
spectra of water toward the supercritical region
I have succeeded to reveal the breaking process
of the hydrogen-bond. Moreover these infra-red
spectra are compared with the Raman scattering
spectra and we have found the essential difference
between these two spectra. Computer simulations
on the breaking process of hydrogen-bond in water
toward the supercritical state have been carried out.

Besides I have worked on the interaction between
the water and sugar, especially water and trehalose,
by comparing the vibraitonal spectra (infra-red and
Raman) of trehalose aqueous solutions with maltose
aqueous solutions which is isomer of trehalose.
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For undergraduate course I lectured "Thermodynamics
and statistical physics", "Elementary experiments
of physics", and "English for physics". For graduate
course I lectured "Solid State Physics" and promoted
"Condensed matter physics" with seminar style.
Moreover I educated two undergraduate students and
two graduate students to carry out their theses. On
"Thermodynamics and statistical physics" I decided
to confine only thermodynamics part in order to well-
understanding. This decision was positively estimated
considering from the results of examination and
questionnaires of students. On "Elementary experiments
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 maiking
use of advantage of small class. For undergraduate
theses I lectured 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 theses 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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