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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 real and imaginary refractive indexes increased with increasing frequency and Pr**

obtained result indicated that the phonon modes of the Pr**

concentration of Pr’*

The measured data showed that the disorder-induced terahertz absorption increased with increasing Pr**

Keywords: THz time-domain spectroscopy, Pr’

ion concentration. The

-doped selenide glasses shift to lower frequencies with the

ions. The theory of far-infrared absorption in amorphous materials was used to analyze the results.

ion concentration.
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Fig. 1. Schematic diagram of the THz time-domain spectroscopy

system.

AR iR 747

o714 N=n(w) +ik(w) & MEY H4& FHE, i+
AEY S, A¢lw) F plo)e 27 AF YA Aol
2 37)olH, ky=2mv/c, k=2mvN/e, c= RlFoA 4

o] &&oltt. Felof 2 F oAy £
n(v) =1+cAp/2m8 & k=a)/4n Alo|A zzb g

& 9t

2l e

(a) 0.015
reference
0.012 - —o—10.0 mcrl%PrgJr -doped GesgAsgGasSeq T
— 0.009 - o 01 mol % P -doped GegpAsgGasSes
E 0.006 | ——02 mcrl%Perr -doped GeggAsgGasSeg; |
)
= 03 mol% Pr" -doped
. -doped Ge;nAsgGa~Se,
g 0.003 - 3045g0255¢6, |
=
=7
g 0.000
<
-0.003 - b
-0.006 [ E
_0.009 1 1 1 1 1 1
0 5 10 15 20 25 30
Time delay (ps)
b
(®) Mr———
—reference
0.01 4 —a— 0.0 mol %Pl doped Ge3AsgGa, Se g
—— 0.1 mol %Pl doped Ge;yAsgGaySegy
~
7 R34 o 02mol %Pt ~doped Ge,, As, Ga,Se
5 307782760
]
AV*OEmOI%Pl ed Gey,AsgGa,Se
S w4 ~doped Ge 3 AsgGaSeqy
et
=
=
E 1E5
«
1E-6
1E-7

Frequency (THz)

Fig. 2. (a) Measured THz pulses transmitted through reference
(solid line) and Pr3+-d0ped GespAssGasSeqo  glasses  (dotted
lines) and (b) corresponding amplitude spectra of the reference

(solid line) and sample pulses (dotted lines).
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Fig. 3. (a) Measured real refractive index (symbols) and the
theoretical fitting (solid lines) and (b) Measured extinction
coefficients x of the Pr”-doped GespAssGaySeqp glasses. The
inset shows an enlargement view of the data.

Table 1.

GesAsgGaySeqy glasses.

Sellmeier coefficients A and 4, for Pr’- doped

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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Fig. 4. (a) Frequency dependence of absorption coefficients and
(b) frequency dependence of the product no. for the Pr’*-doped
GesAsgGaSeqy glasses. The solid lines represent the theoretical

fitting. The insets show an enlargement view of the data.

Table 2. K and /3 parameters of Pr'*-doped GesAssGa,Seq glasses.

Pr’* concentration

(tmol%) N (0.8 THz) K (1043J-1 -cm-1) B
mol7o
0.0 2.663 12.093 2
0.1 2.756 14.800 2
0.2 2.806 15.161 2
0.3 2919 15.931 2
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