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Optical property of silica colloidal photonic crystals

XU Hai-xia
(College of Information Science and technology,Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China )

Abstract: The vertical deposition self-assembly method is adopted to prepare three dimensional silica colloidal photon-

ic crystals. The optical property of silica colloidal photonic crystals is measured and analyzed by UV- visible- near- in-

frared spectrophotometer. The results show that the depth of photonic band gap increases and the transmittance reduces

as concentration of colloidal silica microspheres increases, but the band gaps central wavelength is consistent with

these concentrations. Furthermore , a unique optical property is found and the causes is analyzed when the incident

light is along different angles at the top surface of silica colloidal photonic crystals.

Key words : colloidal photonic crystal ; transmission spectrum ; photonic band gap ;optical property

1 5 &

M AR — BT 5 23 5 A I M 43 (R ALY
2618k, 1987 4F, B Yablonovitch'" 1 John'* 43 5]
M7 R TG T AR RIS . 1991 4F, Yablono-
vitch'™ P /INEL A S0 2 il 46t T 55— AN A o
SRR G T SRS . B TR T SRR R AL
I LA R S I O S KO S RO I 4 D5 T
R ) W e o T VAN W25 WL /B R = 7 N
LT S AU B e s

ARSCR R BRI A 41235 Si0, BT i
T (RSN - BT W, — 3T Z0 A3 Y66 B T3 B A iy
TRIPE AR VAT AL, BF9E T S A RE AR TRk
Uk BEXT S10, BAAF S ARG RE I A2, LA K
ASEGH A 1 BEXT Si0, BEMAOGF OGS R
FRIREI] | 2 B0 24 SR '6 DAAS TR) 1 £ B8 A B0 & 3

TN, HOGTE HAT O RGeS 1206
FEPERY AR
2 REEXS SO, RS F RS FEF R R0
SIS T Z N 8 e S 1 e I
BRI, B T A ks TR R OB T B
AUARAF S RE AN, BOE T B SE R L AN/A &5
I LRI K A B R HE AR S0 S S B Ot
FAFBRA RO T AR AT HRS J5 F fe
mA = 2n,d,,cosf (1)
b, m ARTET A A G TR B DI s dy
Sy (kL) % HE 1T A THT () B 5 oA BRSO ) S 249 4
S50 W ASHOEH AS AL I

BEEWB  REHE B SRR H (No. G2120035) BEH),

YEE RN VPR (1978 - ), 2, ZU, 4, WEE Oy 2 6 7 &
PR BN ZE R R BB ) £ 4F o E-mail ; haixia-xu@ 163. com

W5 HHA:2013-07-02 ;1&1T H #8:2013-08-22



Bt 5 4 4 No.3 2014

VREE ARRERAOL T AR A R 5T 299

RG-S ARGt B A O B AT 5 e AR
BRIV AR AR ECA OC . B Lt T DAE A U I
PARTHOsR  RUST A 11 Bt 1 67, 0 2R Bt 1 67 5
IELF SRR B kS A S B, A 25 X
PAGEILRE G

KA EA R 260 nm (1 Si0, 4k, B & A5
R 1% ,2% F1 3% AR BE 0 IS AR TRV W, 7
FHIFI AR PS54 R 2 B DORR I A 4126 Si0, ik
Tk, H 3 J2 .6 JZ2H19 RERFRIEE (250
) A R T N U b N R TR A N3 o o
JEE I A [ J5E R ot 1 38 6 3%, I ef A S
T B ARG, BPANC1LL) T AR, M4 R an 5] 1
Ji7R o M RT D, AN TR) JE B JE A T d AR 6+
7 BRAR N T 580. 0 nm [ ] WG BE  (HR RV JEE 1)
T ORI A ] B4 JEE BE e AT e XoF 0L ) 3 53 3 AN [
WBE/IN RS RE i, T OB B R AR TR B
KHRIERFE S, BRSNS b/ BT
DAVE MR ), W FE 3 3R 1% ,2% F1 3% BYFE i,
s ST SR E N 53.3% ,32. 4% ,22. 3% ARIKFEAIK
AR, a3 (1), 13 260 nm (1) Si0, {3k H 41 %€
Si0, ARG T SRR By B bt A =572, 1 nm,
SEIG I A A B 0 I K 580.0 nm 5 3B (H
572.1 nm W) SAFEELT  IE T Si0, IR SR A 7
FEME SRR . T Si0, TRk A RLAR i
25 A AR R AL B A 2 LA B AR AR S A R AR A
P S R B 34 P D S B0 AR 1) B A o e 25,
M B 7, R T 4 S 6wty Bt S 8 T X Iz ) IR
FCESAE IR /NZ) 7.9 nm 2 AT DLBEAR )

25 TR, Si0, AT Bk A 1A Tk R R i JiE 44
b LN N o R T(TD. (% o i T K o) P
(SIS Z SR I

80 4

——1%
- 2%
a 3%

T T T T
400 500 600 700 800
Alnm

Bl 1 RFEHEET Si0; BRI T ik i i
Fig. 1  The transmission spectra of silica colloidal photonic crystals

at different concentration
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Fig. 2 The transmission spectra of silica colloidal photonic crystals
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Tab. 1 The first attenuation peak position and the transmittances of silica colloidal photonic crystals
at different incident angles
fARE/(°) 0 15 30 40 45 50 55 60 65
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Fig. 3 The relationship of the first attenuation peak position of silica
colloidal photonic crystals with the incident angle
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Fig. 4 The band gap structure of silica colloidal photonic crystals
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Fig 5 The band gap structure of silica colloidal photonic crystals
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