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Behavior of Persistent UV-induced Carriers in Al-doped TiO; Single Crystal
Y. Tanabe®, K. Kato™, T. SekiyaA’B , T. Kodaira®

Faculty of Engineering, Yokohama National University”

Research Institute for Chemical Process, AIST®

ESR signal and luminescence induced by the irradiation of UV light were measured for Al-doped anatase
TiO, single crystals prepared by a method of chemical vapor transportation. In 0.1, 2.0, 5.0 mol%
Al-doped crystals, characteristic ESR sextuplet signals are observed under UV irradiation at temperatures
of 30-80 K. The g and A matrix clements were optimized to experimental data for all crystals.
UV-induced carrier has persistence at temperature below 100 K. The emission band of 2.0 mol%
Al-doped crystal was observed around 2.0 eV at 100 K and blue-shifted to 2.3 eV at 20 K. An emission
band due to thermal relaxation of trapped carriers from 100 K is centered around 1.9 eV, while it from 20
K is observed at 2.2 eV. A model for UV-induced carriers trapping and thermal relaxation is proposed.
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Al 8
(mol%) Grx Gy 9e (deg.)
0.0[1] 2.0268 2.0030 2.0144 8.6
0.1 2.0266 2.0031 2.0142 9.6
2.0 2.0266 2.0031 2.0141 9.2
5.0 2.0265 2.0030 2.0140 9.9

# 2. Al ® F—7H8 L O sextuplet DK
AR E 0 A B DX Rl oy & Ell O fiH =

Al 5
(mol%) P Ayy P (deg.)
0.0[1] 491 6.00 6.04 8.6
0.1 495 6.04 6.00 102
2.0 495 6.03 6.01 10.8

5.0 495 6.04 6.02 10.5
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0.0[1] 1.9929 1.9643
0.1 1.9911 1.9619
2.0 1.9915 1.9618
5.0 1.9915 1.9625
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