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Abstract: The geometry, electronic structure and optical properties of pure rutile-phase TiO,and Hf Ti, _ O, formed by
substituting Hf for Ti in TiO,were studied by using the plane-wave ultra-soft pseudo-potential method based on the density
functional theory. The calculations show that all the compounds of Hf, Ti,_ O, are indirect band gap semiconductors. The
values of band gap for Hf Ti, _ O, are bigger than that for pure TiO,. The static dielectric constant of Hf Ti, _ O,is smaller

than that of pure TiO,but larger than that of silicon dioxide. The results suggest that Hf Ti, _ O, can meet the requirement

on high k£ materials in microelectronics industry.
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Table 1 Optimized structural parameters for the four crys-

tals
ke 10 HEO
B T TR ““”Wzi*"
/A b/A /A dy/A dy/ A
Ry 4.64 4.64 2.97 1.980 32.03
iz}{ﬁ{ﬁ““ 4.59 4.59 2.96 1.965 31.22
R, 4.72 4.72 9.10 1.985 2.152 33.83
R, 4.75 4.75 6.14 1.990 2.154 34.69
R; 4.86 4.86 3.16 1.994 2.170 37.31
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