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(A Study on the Optical Properties of PLT Thin
Films with varying the La Concentration by using
the Transmission Spectrum)
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Abstract

We have measured the optical properties, thickness, and energy band gap of the Pbi-xim
Laxio0Tii 025010003 (PLT(x)) thin film prepared by the sol-gel method with varying the La
concentration, X, from 15 to 33 mol%. We have obtained the values from the transmission spectrum
and employed the envelope method in analyzing the spectrum. We have also performed the simulation
of the transmission spectrum on the PC (Personal Computer) to verify the accuracy of the values
obtained by the envelope method. As the La concentration, x of the PLT (x) thin film increases from
15 to 33 mol%, the refractive index (at A=632.8 nm) increases {rom 2.39 to 2.44. The extinction
coefficient does not depend on the La concentration but mainly on the wavelength, and has the values
between 0.2 and 0.5 at the wavelength shorter than 330 nm and between 0.001 and 0.008 at the
wavelength longer than 700 nm. The energy band gap of the PLT (x) thin film has been obtained on
the assumption of the direct band-to band transition. It decreases from 3.28 to 3.17eV as the La
concentration increases from 15 to 33 mol%. The thickness of the PLT (x) thin film has been also
obtained in high accuracy by the envelope method.
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