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Study on characteristics of bent photonic crystal waveguides with resonant cavities

TIAN Cunwei, WU Liheng, WANG Minghong
(School of Physics Science & Information Engineering, Liaocheng University, Liaocheng 252059, China)

Abstract: In order to study high performance filters based on photonic crystal waveguide, some methods such as adjusting
the structures of resonant cavities and optimizing the coupling regions were adopted in the paper. Three kinds of bent photonic
crystal waveguides were designed based on the coupled-mode theory in square dielectric rod photonic crystal. After theoretical
analysis and experimental verification, the performance characteristics in the S-band and C-band were studied by the time-domain
finite-different method. The results show that, 3 kinds of waveguides have good band stop or band pass characteristics at different
wavelengths. Cutoff transmission wavelength and passband transmission wavelength shift toward longer wavelengths with the
increase of relative dielectric constant of the overall dielectric column. Cutoff wavelength and transmission wavelength are
increased by about 6nm with the increase of dielectric constant g, by 0.3. The study has potential value in the designs of micro
optical sensors, micro optical communication devices, optical integrated circuits, etc.
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Fig. 1 Transmission, reflection and losses with the change of Q,/(Q,

2 WHERBHSHLTRERS

2.1 RFRERFEERERE

MIETT A A B 6 i AR Fp il O R A R 31 T
M T B B SRR R 25 s, FF IR R 4 A4
PIA2F A~ diA% 5RO 73 590 B — SR R U A
FEP TP 2 /0% 1 SR 30T 8] P9 485 A
BEo WEPA—A 3 x3 JrBAEASH , e B 1 KT HE N
#S FE S MU A HER 15 DX I T 1 7 1 5 AE AT
WL ATTE G T~ b A 2548 P38 I 4 Aol BB v ) — 1A Joi
BT B B A A Y 2T Pk s 25

e T B B TR AR
(B B ] ring cavity  h 8
LB L B
0o oo
e 00 L B
LB L B
pee* @i

Fig.2 Rring cavity of photonic crystal
TESEAEH A @ =541nm A JERE 4R r =0. 24,30 x
30 9 2 HEIE DA% T BOAE G T A i b T Y PR IE
IR IE I IR IS5 1 D S IR IR 5 DX
R M T R DX S A vl RO (B S5, DA it T
TSR TAERAE . MRS S BB BT T AT X AR



FA2E A1

HTEHE  EA ISR A 25 5T 6 T S A S A e R 5T 85

DX PRSI BT o 183 ~ [&] 11 B AE T &

Fig.3 Structure block of L-shaped bent photonic crystal waveguide
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Fig.4 Normalized spectra of L-shaped bent photonic crystal waveguide

a—transmission spectra at the port P, b—reflection spectra at the port P,

Fig.5 Structure block and characteristic graph of L-shaped bent photonic
crystal waveguide
a—electric field pattern of propagation b—electric field pattern of

cutoff propagation
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Fig. 6  Structure block of U-shaped bent photonic crystal waveguide
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Fig. 10 Normalized spectra of S-shaped bent photonic crystal waveguide

a—transmission spectra at the port P, b—reflection spectra at the port P,

Fig. 8 Structure block and characteristic graph of U-shaped bent photonic
crystal waveguide
a—electric field pattern of propagation b—electric field pattern of

cutoff propagation
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