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The process of photo-induced phase transition in reduced-type titanium oxide Ti4O
Hayato Kamioka*

Time-resolved reflection imaging and spectroscopy were performed for single crystals of
reduced-type titanium oxide Ti4O7. This shows two-step phase transition at 140 K from the low temperature
(LT) insulating phase to the intermediate (IT) phase and at 160 K from the IT phase to the high temperature
(HT) metallic phase. After the photo-irradiation in the IT phase, the time profiles of the reflection spectra
and the excited area images showed spontaneous domain growth of the photo-induced HT phase. Analysis
of the reflection images with the dielectric functions derived the growth velocity of the induced HT state.
The value is close to that of the acoustic phonon in the core component of titanium dioxide. The ultrafast
photo-induced insulator-metal transition was also investigated using an optical-pump terahertz-probe
technique. The photo-irradiation in the LT phase induces an ultrafast decrease in the transmittance of the
terahertz probe within 3.6 ps, corresponding to the generation of a metallic domain. This is followed by an
additional slow decrease when the excitation is above the threshold level. The nonlinear dependence of the
amplitude and lifetime on the excitation density indicates that the metallic domains grow
spontaneously and are stabilized depending on their resultant amount.

Keywords: Titanium oxides, Magneli phase, Photo-induced phase transition, Time-resolved spectroscopy,
Micro imaging, Terahertz probe
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