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Abstract; Dilute magnetic semiconductor Pb, _ Mn_Te(0=<x=<0.012) thin films were grown on BaF, (111) substrates by
using molecular beam epitaxy (MBE). The refractive indices and dispersions in wavelength range of 3.0 ~ 11. Opm for
Pb; _ ,Mn,Te films were attained by the measurement of mid-infrared transmission spectra and the analysis of peak positions
of interference fringes and using the least-square fitting the first-order Sellmeier dispersion relation. Optical band gap ener-
gies were obtained by extrapolating the absorption of direct transition at absorption edge. The results show that as Mn con-

tent in Pb, _,Mn, Te films increases the optical band gap becomes wider and the refractive index decreases. The optical band

gap increases from 0. 320eV to 0.370eV (295 K) as the Mn content x increases from 0 to 0. 012.
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Table 1 Sample parameters for Pb, _ Mn_Te thin films
Sample Mn &8 x d(pm) Ay Ag(pm) Eg(eV) Ad/d  An/n
A 0 2.43 30.4725 1.3644 0.320 +0.8% =0.8%
B 0.007 1.39 30.5477 1.1980 0.350 22.8% +2.8%
C 0.011 1.36 29.5829 1.3529 0.367 =+1.7% 1.7%
D 0.012 2,77 28.1272 1.5722 0.370 £3.3% £3.3%
#PbTe O 4.50 0.319[71
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Fig. 1 HRXRD rocking curves for Pb,_ Mn,_Te thin film sam-

ples grow on BaF,(111) substrates
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Fig.2 The infrared transmission spectra of Pb,_, Mn, Te thin
film samples A-.and B at 295K
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Fig.3 The dispersion of the refractive indices for

Pb;_,Mn,Te thin films
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Fig.5 The dependence of the optical band gap (E,) as a fuc-
tion of Mn concentration of Pb; _,Mn, Te thin films at 295K
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