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Fig. 1 X-ray diffraction patterns of
lanthanide-doped nano-TiO,
1: TiOz; 2: Sm-TiOz; 3: Nd-TiOz; 4. Ce-TiO:
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Table 1 XPS elemental analysis of lanthanide-doped nano-TiO,
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Fig. 2 XPS spectra of lanthanide-doped nano-TiO,
1. Ce-TiOz; 2: Nd-TiO2; 3: Sm-TiO:
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Fig. 3 FTIR spectra of lanthanide-doped nano-TiO,



2626 JeikeE S T

H31E

AR SR R, TiAEFESIX (900~400 cm ') IR 2% I HA 4,
BARE Rl TIO, A3 8 iR 1 W, FR B0 H B 5R 1) 21 A5
P,
1.3 KiFZLEES

THz B85 2 R T L T B K2 Kk 22 0T 58 b0 1
B SRR 2 I OGS R G R . S E DRI A
) Mai Tai "REPBOGAF2E E Zomega 23 R W] B ABE 2% 15
WHTE T R G Z-2 A K. "SRNG4 0 G bk v
£y 800 nm, kb yERE 90 fs, BEEMZN 80 MHz, AHF5
3 43 ATl L iR R T DAAR A AR LR 0.2~ 1,70
THz,

2 4R

ASCEAEFI ] Matlab™ 4b 81, BART5 152 W SCHRL10 ],
BARAL B RGP b AT T AR E AN Ab B R T IR T
Yoo A% A SRS ANF-

M 4G HP RIS AT LA . BT R i A IO 1
IR LTS X AR pOGEUN B Sh G 25 F 1) 5E
WS, Ce #82% TiO, 7E 0. 2~ 1. 7 THz f£1E IS WL R 19 WR
Wielde . 535500 1. 35 Al 1. 58 THz, X ELHIT Ce B8
51 A2 BUSAE o B B O A v 70 3R T RO T

1.58
120+ A

o0
(=]

H
(=}

Bo

Absorbance/cm™
5o

H
(==
l

0 T T T
02 04 06 08 10 12 14 16
Frequency/THz
2.1
(®)
2.0

L9 /"‘""M

Refractive index
—_ —
9 )
—_ o

02 04 06 08 10 12 14 16
Frequency/THz

Fig. 4 Absorption coefficients (a) and refractive indexes (b)

of lanthanide-doped nano-TiO,
1. TiOz; 2: Sm-TiOz; 3. Nd-TiOy; 4. Ce-TiO;
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Fig. 5 Dielectric losses of lanthanide-doped nano-TiO,
1: Ce-TiOg; 2: Nd-TiOz; 3: Sm-TiOz; 4: TiO;
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Terahertz Spectroscopic Investigation of Lanthanide-Doped Nano-TiO,

FENG Xiu-jun', HUANG Wan-xia'* , SHI Qi-wu' , ZHANG Yu-bo', LUO Yi', ZHANG Ya-xin®

1. College of Materials Science and Engineering, Sichuan University, Chengdu 610064, China

2. Terahertz Research Center, School of Physical Electronics, University of Electronic Science and Technology of China,
Chengdu 610054, China

Abstract Lanthanide-doped nano-TiO, samples with different Ti/LLn (Ln= Ce, Nd, and Sm) were synthesized by sol-gel
method. The samples were characterized by X-ray diffraction(XRD), Fourier transform infrared spectroscopy (FTIR), X-ray
photoelectron spectroscopy(XPS) and terahertz time-domain spectroscopy (THz-TDS). The results indicate that Ce, Nd, and
Sm ions were uniformly dispersed into the TiQO, ; and the infrared activities of lanthanide-deped nano-TiO, were much stronger
than Undoped nano-TiO; , the refractive index of anatase TiO, declines with frequency increasing in the frequency range of 0. 2~
1. 70 THz at room temperature, and it exhibits anomalous dispersion. Unique characteristic absorption peaks at 1. 35 and 1. 58
THz were observed from Ce-doped nano-Ti0O,. Compared with undoped nano-TiO, , the absorption edges of Ce-doped nano-TiO,
were red-shifted remarkably and those of Nd and Sm ions doped nano-Ti0, were blue-shifted. Sm-doped nano-TiO, has induced

the least dielectric losses in the frequency range of 0. 2~1.7 THz, and the average value is 0. 05.
Keywords Terahertz time-domain spectroscopy; Lanthanide-doped nano-TiO,; Absorbance; Dielectric losses
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