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Abstract: Terahertz time-domain spectroscopy has been used to study the optical properties of Pr**-doped selenide
glasses. The complex refractive indexes of Pr¥*-selenide glasses were measured in a frequency range from 0.3 to 1.5
THz. The rea and imaginary refractive indexes increased with increasing frequency and Pr¥* ion concentration. The
obtained result indicated that the phonon modes of the Pr**-doped selenide glasses shift to lower frequencies with the
concentration of Pr¥* jons. The theory of far-infrared absorption in amorphous materials was used to analyze the results.
The measured data showed that the disorder-induced terahertz absorption increased with increasing Pr** ion concentration.
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Fig. 1. Schematic diagram of the THz time-domain spectroscopy
system.
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lines) and (b) corresponding amplitude spectra of the reference
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Table 1. Sellmeier coefficients A and 4; for Pr¥- doped
GepAssGaySeso glasses.
Pr¥* concentration (mol%) A (no units) A1 (Um)

0.0 5.851 72.905

0.1 6.331 75.773

0.2 6.576 76.933

0.3 7.178 77.911
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Table 2. K and /3 parameters of Pr¥*-doped GesAssGaxSes glasses.

Pr¥* concentration

(mol%) N (0.8 THz) K (1043}1-cml) B
()
0.0 2.663 12.093 2
0.1 2.756 14.800 2
0.2 2.806 15.161 2
0.3 2.919 15.931 2
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