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Fig. 1 ¢r-shape three-channel wavelength division

multiplexing device based on two-dimensional

triangle lattice photonic crystals
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Fig. 2 Photonic bandgap structure of photonic crystals.

Lattice constant A is 600 nm and radius R is 120 nm
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Fig. 3 Dispersion relationship of photonic crystal waveguide
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Fig. 4 Defect mode of photonic crystal resonators

3 HWUERESH

1T SR AR G A A A R AR SR

FH BB R 22 433 0 A7 T B3 534
5 S HE Bk . rbRT DUE B = AN i 06 4 1
X = A A A R e KB I 6 I Y I K A3 )
1428 nm.1 502 nm Fl 1 578 nm, % Ji (49 15— fk 45
0. 420.0. 399 F1 0. 380, 5 [ij I 4 AT 1 355 % Jis
1 RN U= R C A SRR 7R 2 N/ e N T € e 3
55 30 BT /N W X R T S AN I IR I = ) B

SE M, DT HS 307 /0N B A 4 3.

1.0
Monitor 1
i A Y Monitor 2
0.8 " § Voor s
. H !iMonitoer
g 06 H I
£ 'y [
2 ' 1o}
g 04 i [
a P by
0.2 [N l.-' \
4 2
0
14 1.5 1.6
Wavelength/um
HS AT_%#=AdkbLTaan B0k rEH
2 0935 4 3

Fig. 5 Transmission spectrum of {-shape three-channel
wavelength division multiplexing device based on the

two-dimensional triangle lattice photonic crystals
A
4 Zig

AR SCIRAE Yk = MO R AR (ST A TRAE)D
BB T A ¢ I 80 = A o B2 R O
TET 2 4™ JR 0 A0 N S A FR 2 2006 %o FLHEAT T A A%
F R PR BT AR 200 1 R RS SN G E A 2Bk
e R s ol B A A AR P B T R B e
R ok ) D e o e o A X 4 S e ) A% 4 A 5
AT 52 BRL gk 92 73 52 10 B4 D BE.

A5 S B rfR] DARRCAE A R R S LE L RS R R R
FEAR AR LG T AR A L A AT DL i B AN TR Y

B R A5 B AN [a) B sl i 285 5 DT i AR 4 A ) 1 4 242

HE 1627 2.

&% 3k

[1] YABLONOVITCH E. Inhibited spontaneous emission in solid-
State physics and electronics[ J]. Physical Review Letters,
1987, 58(20): 2059-2062.

[2] JOHN S. Strong localization of photonics in certain disordered
dielectric superlattices[ J]. Physical Review Letters, 1987, 58
(23): 2486-2489.

[3] LIU Guiqiang, LIAO Yu-bo, LIU Zhong-min, et al.
Characteristic investigation of high quality three-dimensional
photonic crystals fabricated by self-assembly: theory analysis,
simulation and measurement[ J]. Journal of Optics A: Pure
and Applied Optics, 2008, 10(11); 115202.

[4] LIU Gui-giang, LIAO Yu-bo, LIU Zhong-min. Fabrication
and transmittance spectra of high quality three-dimensional
photonic crystals [J]. Acta Optica Sinica, 2008, 28 (12):
2400-2403.

R, S, X R R AR R A i A O
SHEDFZEL]]. JesE2ER . 2008, 28(12) : 2400-2403.

[57 ODA H. INOUE K. TANAKA Y., e al. Self-phase
modulation in photonic-crystal-slab line-defect waveguides[ ] ].
Applied Physics Letters, 2007, 90(23) . 231102.

[6] GUR I, FROMER N A, CHEN Chih ping. et al. Hybrid
solar cells with prescribed nanoscale morphologies based on
hyperbranched semiconductor nanocrystals[J]. Nano Letters ,
2007, 7(2) . 409-414.

[7] ZHU Zhi-hong, YE Wei-min, JI Jia-rong, et al. Analysis of
photonic crystal filter[J]. Acta Photonica Sinica, 2004, 33
(6): 700-703.

g, IR, BRI, F. T REE RSN 8
T4, 2004, 33(6); 700-703.

[8] YANIK M F, FAN Shan-hui, SOLJACIC M. High-contrast
all-optical bistable switching in photonic crystal microcavities
[J]. Applied Physics Letters, 2003, 83(14); 2739-2741.

[9] HE Zhong-jiao. Rectangular-hole photonic crystal fibers[]].
Acta Photonica Sinica, 2010, 40(4); 583-586.
ff . FEIRFOCTF AL (1], 724, 2010, 40(4):
583- 586.

[10] TOADER O, JOHN S, BUSCH K. Optical trapping. field
enhancement and laser cooling in photonic crystals[J]. Optics
Express, 2001, 8(3) . 217-222.

[11] CHEN Ming, LI Chun-fei, XU Mai, et al. Optical switch
and bistability based on nonlinear one-dimensional photonic
crystals[J]. Acta Photonica Sinica , 2005, 34(1); 98-101.
BRIT, 2206, fRil, S dE4dE 4T RAOLF R 5ok
WE[J]. 6T 24, 2005, 34(1): 98-101.

[12] SHANKAR K, MOR G K, PRAKASAM H E, et al. Self-
assembled hybrid
heterojunction solar cells[ J]. Langmuir, 2007, 23 (24);
12445-12449.

[13] LI Jiu-sheng, HE Jin-long, HONG Zhi. Terahertz wave
switch based on silicon photonic crystals [ J]. Applied
Optics, 2007, 46(22) ;. 5034-5037.

[14] SMITH C J] M, DELARUE R M, RATTIER M, et al.
Coupled guide and cavity in a two-dimensional photonic
crystal[J]. Physical Review Letters, 2001, 78(11) . 1487-
1489.

[15] LIU Qi-neng. Resonance theory of the defect mode of 1-D

polymer-TiO, nanotube array

doping photonic crystal[J]. Acta Photonica Sinica . 2012, 41
(4): 446-450.
XVs e, —4E B4 T IR BB R IR IR [T ). e



12 4] JE MR LA - T = R Ol T A T A O S A2 T 1473

i, 2012, 41(4): 446-450. [17] CHUTINAN A, NODA S. Waveguides and waveguide bends
[16] I 3E. b7 S & I CM]. dbst. Bl W i, in two-dimensional photonic crystal slabs [ J]. Physical
2010 13-45. Review B, 2000, 62(7): 4488-4492.

Three Channels Wavelength Division Multiplexing of Two-dimensional
Triangular Lattice Photonic Crystals

TANG Fa-lin, LIU Gui-qiang, LI Lei, GONG Li-xia, CHEN Yuan-hao, HUANG Kuan
( Institute of Physics and Communication Engineering ; Jiangxi Provincial Key

Laboratory of Optoelectronic and Communication , Nanchang 330022, China)

Abstract: In order to realize the function of wavelength division multiplexing(WDM) device with compact
structure and high transmittance, a ¢rshape three-channel wavelength division multiplexing device is
designed on the triangle lattice photonic crystals which are composed of Si medium columns. Defect modes
are produced in the photonic band gap by the introduction of line defects a point defects, the propagation
and coupling of light in the photonic crystals are controlled by taking advantage of the defect modes, and
the function of solution WDM are thus realized. The band gap and transmission characteristic of the
solution WDM were analysed using plane-wave expansion and finite deference time domain method. The
parameters of photonic crystal structure with proper defect mode frequency were found and the function of
solution WDM with transmittance of 80% was realized.

Key words: Photonic crystals; Wave guides; Resonant cavities; Photonic band gaps; Defect modes;

Dispersion; Transmittance





