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OPTICAL PROPERTIES OF PbTiO; THIN FILMS PREPARED
BY A MODIFIED SOL-GEL PROCESSING ~

HU Zhi-Gao WANG Gen-Shui HUANG Zhi-Ming CHU Jun-Hao
(National Laboratory for Infrared Physics, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China)

Abstract Uniform and transparent PbTiO; amorphous thin films were deposited on the quart glass substrate using a mod-
ified sol-gel processing. The optical properties of PbTiQO; amorphous thin films were investigated in detail. The refractive
index was calculated and in good agreement with Cauchy function. The optical band gap of the PbTiO; amorphous thin
films was obtained about 3. 84 eV using semiconductor theoretical calculation. The FTIR spectrum investigation of the

PbTiQ; amorphous thin films shows that no absorption appears in the mid-infrared region. Six IR active phonon modes
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were observed in the PbTiO; thin films annealed at 550C by far-infrared reflectance spectra.

Key words PbTiO;, amorphous thin films, refractive index, band gap.
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Fig.1 The ultraviolet-visible optical transmittance
of (&) uncoated fused silica and {b) the PbTiO,

amorphous thin films
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Fig.2 The ultraviolet-visible optical

transmittance of {a) uncoated fused silica and

{b) the PbTiO; thin films annealed at 550C
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Fig.3 Refractive index of the PbTi0; amorphous thin

films as a function of wavelength
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Fig.5 FTIR spectra of {a) uncoated fused silica
and (b) the PbTiO; amorphous thin films

at room temperature
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Fig.6 The far-infrared reflectance spectra of
the PbTiO; thin films annealed at

550C at room temperature
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Table 1 Phonon freguencies{in ¢cm™ ' )in PbTiO; thin films annealed at 550T

B E(1TO) A (1TO) E(2TO) A (2TO) E(TO) A (3TO) Unknown
PLTiO, 88 167 220 342 467 612 562
PbTiO;[21] 81 161 207 346 460 622 —
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