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[ Abstract] IR pump-probe measurement for the OD stretching mode in KTaOs was
performed. We observed the induced absorption signal corresponding to 1-2 transition for the
first time in oxide crystals in addition to the bleaching signal of the 0-1 transition. Both
signals show long decay times of ~200ps, and the potential anharmonicity is found to be 3.6%.
We also investigated temperature dependences of OH/OD absorption spectra to explore how a
proton/deuteron interacts with the surrounding lattice vibrations, and identify the phonon
mode which causes the potential fluctuations as O-Ta-O bending motion. On the basis of the
results obtained, we evaluate the potential energy surface on which a proton/deuteron moves
and discuss the proton conduction mechanism in solid oxide.
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Fig. 1. Crystal
structure of KTaOs.
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Fig. 2. Infrared absorption spectra of (a) OD and
(b) OH modes at room temperature.
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Fig. 3 (a) Two-dimensional map of the pump-probe signal of the OD mode in KTaOs. The bleaching signal of
the v = 0—1 transition and the induced absorption signal of v = 1—2 transition are observed. Transient
absorption spectrum at delay time T = 10 ps is shown in the upper part. (b) Time evolutions of the 0-1 bleaching
signal at 2565 cm™* (red) and the 1-2 excited state absorption at 2473 cm* (blue).
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Fig. 4 IR absorption
spectra of (a) OD and
(b) OH modes in
KTaO3 at temperatures
between 15 - 300 K.
(c)Temperature
dependences of peak
for OH
(upper) and  OD
(lower) modes. Black
curves are the fittings
based on the weak
coupling phonon
model [1].



