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Effects of Heat Treatment on TiO, Sculptured Thin Films Birefringence
Prepared by Electron Beam Deposition
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2 Graduate University of Chinese Academy of Sciences, Beijing 100039, China

Abstract TiO, sculptured thin films are prepared by oblique angle electron beam deposition. After heat treatment at
different annealing temperature and time, the properties of birefringence and phase retardance are optimized. The
results illustrate that the optimum annealing condition is for 4 h at 500 ‘C and the maximum birefringence is up to
0.115, which is far higher than the as-deposited films. According to the measurement of ellipsmetry, the phase
retardance is about 90°at 550 nm, which means that it is suitable as a wave plate. Therefore, thermal annealing is a
useful and feasible method to improve birefringence of sculptured thin films.
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Table 1 Heat treatment conditions and number of TiO, sculptured thin films

Sample No. Al A2 A3 A4 A5 A6 B1 B2 B3 B4 B5
Annealing temperature / C — 300 500 700 900 1100 300 300 300 300 300
Annealing time /h — 4 4 4 4 4 0.5 1 2 4 6
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Fig. 1 Cross-sectional images of TiO, films. (a) As-deposited; (b) after heat treatment at 500°C /(4 h);
and (c) after heat treatment at 900 C /(4 h)
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Fig. 2 Transmittance spectra of polarized lights
for TiO, films
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Fig. 3 Linear birefringence versus heat treatment time
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Fig. 5 XRD patterns of TiO, films before and after heat
treatment
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Fig. 6 Phase retardance of TiO, films
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