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Quantum Dots Doped Glass

Influence of Annealing Temperature on the Dielectric Function of
Chen Gang Xu Jun

Department of Applied Physics, Zhejiang University of Technology, Hangzhou, Zhejiang 310023, China

Abstract In order to reveal the influence of annealing temperature on the photoelectric characteristic of
PbSe quantum dots doped glass produced by a melt— annealing technique, experiments are carried out to
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compare the influence of different nucleation time and crystallization temperature. The transmission electron
function from the experimental absorption spectrum. The calculation results indicate that the annealing

microscope images show that a certain amount of PbSe crystals are crystallized in the glass. While the degrees

of crystallization, particle size and density have some slightly difference. A procedure combined the Mie scatter

theory and the Kramers— Kronig relation is used to calculate the real and imaginary parts of the dielectric
doped glass with excellent photoelectric properties
function

.

temperature has obvious influence on the absorption coefficient and the refractive index. So the suitable
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annealing temperature and duration are the important factors in the preparation process of quantum dots
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Fig.1 TEM images of samples with different crystallization temperature

0516003-2



DI S R

2.3 MRULSeig

Xof 1 25 1 T AR L 0 I HEAT T WO 1 I, BT AR O B HE S R UV-3600 AL 43 6O BE I, T 4y
Fil 200~3000 nm, 5255 1R T4 5B 7R AT DL DX AT 5 0 2 W, S SO W A AR T 17T 2000 nm DA W
WA 55, T LA S B I Bsf R 5T 1000~2200 nm {8 A9 WOROG 1S 45 R AN 2 7R o B T AR AL FR] 4 h
DL B B30 0 B AT B e i) i s e, L i R TR N LB BT 2(a) T R A T 1~4 h BB I DL L #

MNTE 2(a) 0] L 2, A Ak s TR 52 00 S 1% 0 52 o A 5 D S, it A A B D 39 I A0 O % 1Y iR R S ¥
TR 3% 7 W Bl R A I )8 K SRR R Y PO ORI Se? 3l et BT BRI BG4 A% 00 B R T, R RE M )
V140 30 205 A28 A0 3o R AT R A 1 o BRI o P T AR AR O U R A K O TR R SR R O R R il
B b B, WS /N o 5 A DB 2 (a) H W AT 06 114 58 55t T DA B AZ AR TR 1 h B K F 3 bl B P, 0
W ize i N, O L T A B S . A AL B R 9 4 h AR T B TR RO 15 P O A s S B
P R WSO (T 3K R WT 280t 3 h A2 A B B v 1 B A% o R R A R I, A% B S D S T O B
RIS LR A K o WS A% AL IR B 4k 224 B[R] 48 F5 7 500 °C, XF R A9 A= KR A ek A e 4 g
i P T BE A BE R IE A A A 8 RS R /INVRT — 52 MR B, TR G 7 S 2 1) i 4% v 328 O AR R R) 7 2~3 s

3.5 2:5
(b)

3.0 — 495 C
-~ ~20¢
2l 3
i 2.5 g
& 20} § 15¢
- -
% 1.5p g 1.0+
2 e
<10} <

o5k 0.5

0.0 L L L L 1 0.0 ) \ ) \ \ \ .

1000 1400 1800 2200 600 1000 1400 1800 2200

Wavelength A /nm Wavelength 4 /nm
P2 WG . (a) AR E; (b) A [ & Al i
Fig.2 Absorption spectrum. (a) Nucleation duration; (b) crystallization temperature
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