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Raman spectrosopy ./ IR spectroscopy / supercritical water
hydrogen-bonded ferroelectrics /* dynamical structure of water

* "Dynamical mechanisum of ferroelectric phase transition in KDP/DKDP mixed crystals and distorsion of
PO4 tetrahedron"
Y.Kawahata and Y.tominaga, Solid State Communications, 145 (2008)218-222.
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[1] I have firstly observed the low frequency THz

Raman spectra of supercritical water. From
the analysis of the THz Ramann spectra I have
concluded that the innter-molecular vibration
modes vanish toward the supercritical region
and that the relaxation time of the central
component becomes once shorter and then turns
longer toward the supercritical region. Moreover
in the supercritical water the relaxation time
coincides with the dielectric relaxation time.
This fact shows that in the supercritical region
almost all the hydrogen-bond is destroyed and
the relaxation time is due to the collision among
water molecules.

[2] Dynamical mechanism of ferroelecric phase

transition in “KDP-type ferroelectrics” have been
confirmed as the “order-disorder type” due to
the distorted PO4 teterahedron. Through the
analysis of high-frequency Raman spcectra of
the v 4 mode of PO4 tetrahedron in KDP/DKDP
mixed crystals, we have shown that the PO4
tetrahedra are already locally distorted even
in the paraelectric phase. Moreover in the
ferroelectric phase the reciprocal width of the
v 4 mode of PO4 tetrahedron is porportional to
the square of saturated spontaneous polarization
in KDP/DKDP mixed crystals. These reults
have shown that the dynamical mechanism of
ferroelectric phase transiion in the hydrogen-
bonded ferroelectrics is “order-disorder type” ,
not the proton-tunnneling model. [ 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.
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Undergraduate course:

“Thermodynamics and statistical physics” ,
“Elementary experiments of physics”, and “English
for physics” .

Graduate course :
“Advanced course of chemical physics” and
“Seminar of Condensed matter physics” . Three
undergraduate students and five graduate
students are taken care of in my laboratory.

Since the evaluation of student questionnaire on
“Thermodynamics and statistical physics” is very
good. 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 importance 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. Doctor thesis:” Hydrogen/
deuterium and PO4 modes in hydrogen-bonded
ferroelectrics KDP/DKDP mixed crystals - Raman
scattering-" .

Master thesis:
" Low-frequency Raman Scattering of Water up
to Supercritical State” , “Dynamiclal Mechanism
of structural phase transition of hedrogen-bonded
ferroelectrics - Raman scattering spectra -” .
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