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Fig.1 The basic structure of an Opal photonic crystal
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Fig. 2 Relationship between localization parameters 77;.“1
and size parameter x under different relative

refractive index m
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Fig. 3 Relationship between TiO, medium's refractive

index and incidence wavelength
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Table 1 Comparison table of localization parameters
under different incidence wavelength
Wavelength/pm 13 14 15 16 17

Maximum value of ~
L 0.785 1.279 1.113 0.731 0.388
localization parameters
6.204 6.745 7.223 7.617 8.095

0.217 0.108

Value of radius
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Relationship between localization parameters 7., and scattering body's radius under different incidence wavelength

DR E S RN T L OF HBE A A ST
RSB A S ST RS I/ R A X 1) B
TS RHY 5 100 8% 8l BRAR RE WAL X (s = 1) BT XS i
AR AR A2 B8 B CAr) B9 /. B m] L O 1
SR DX 5 A S R RIS A AR A 2 T2 R
A REE e O LR B AR B A e BCHR I T g
Y.



1736 T

¥ i 40 %5

N T2 TR E WA S S A K EUR
R R B 6 45 T BSR4 2 00
6.5 pm.6.7 pm.7.0 pm.7.2 pm F1 7.5 pm B, &
HAZ RS AMHRK KR A E SRS
IR 2. AT R AL L0 AP X, B 2 12—
TE LT . TiO, RERAZOL TR A3 —1
JE SRR X 5 B A IS PR A2 38 O s A X
J5 100 %% 8y 5 ) i) o o oAk 2 o Se 38 U5 /0N iy AT
L BB R /N 1 S DX 1 52 e AR K o i AT
B R/NEUS R RO B AT R R R SR S
L% e BEIAEDG 18 WAL 2 R

1.3

1.1
09F — 6.5um
L 6.7um
3 oo07bF [ iNivioiiy oo e 7.0pum
= L -==7.2pm
05F 7.5um

0.3 |

%7

0.1 = =2
125 135 145 155 165 175 185 195
Wavelength/um

H6 FTRBFHEFETIRMEE pl FAHHEKER

Fig. 6 Relationship between localization parameters ;7,\“1

and incidence wavelength under different scattering
body's radius
R2 TEBHAFFETEBUSENLER
Table 2 Comparison table of localization parameters
under different scattering body’s radius

Radius/pm 6.5 6.7 7.0 7.2 7.5

Wavelength/pm 13.604 13.914 14.515 14.930 15.575

Maximum value of _
L. 1.154 1.262 1.252 1.151 0.930
localization parameters
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Photonic Localization in Reverse Opal Photonic Crystal Constituted
by TiO, in Middle Infrared Band

XU Qing-jun, ZHANG Shi-ying
(College of Opto-electronic Engineering s Zao Zhuang Univeristy , Zaozhuang, Shandong 277160, China)

Abstract;: In oder to obtain the influence on the photonic localization in reverse opal photonic crystal
constituted by TiO,, the photonic localization parameters are calculated numerically and analyzed
theoretically, based on the Mie scattering theory and the low density approximation. It was found that the
incidence wavelength and scattering body’ size have the obvious influence on localization phenomena in
thesurplus ray zone of the oxide. The results show that the photonic localization phenomena appear in
middle infrared band (13. 3~15. 3 yum) under the conditions of scatterer’s density of 10% and relative
refractive index greater than 3. 8. With the increase of the scattering body's radius, the localization area
shifts to long wavelength; simultaneously, the localization parameter firstly increases, then decreases.
These research results can provide an academic reference to achieve experimentally the photonic localization
phenomenon in the kind of photonic crystal.

Key words: Photonic crystal; Reverse opal; Photonic localization; Middle infrared band; TiO,





