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Study on Splitting Management Characteristics of Ring Resonance Cavity
Based on Photonic Crystal Waveguide
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Abstract A kind of waveguide ring resonator structures based on two-dimensional square lattice photonic crystal is
reported. The transmission characteristics are researched by finite element methodnumerical simulation. The results
show that by changing the structural parameters of adjustable rods in ring cavity, the resonance frequency of
resonance cavity can be effectively adjusted. and according to the diffident resonance modes of the resonance cavity,
a good band-pass filter and beam splitting characteristics are achieved. As an example with a 1 X2 beaming splitter,
by changing the structure parameters of adjustable rods in ring cavity regularly, the intensity modulation to each port
output light can be realized. This feature has certain potential application value in the all-optical network.
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Fig. 1 Bandgap Fig. 2 Structure of waveguide ring cavity beam splitter

based on two-dimensional square lattice photonic crystal
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Fig. 3 Center frequency and transmission characteristics curve of output light. (a) Center frequency versus width of
adjustable rod; (b) transmission versus width of adjustable rod; (c¢) optical field distribution with adjustable rod size
of 0.15aX0. 55a; (d) percentage of transmission of total output light intensity of each output
AR A A M L PR ORI SR R Y L PN O A% B A B ST 4 WL R O R e ORI 1R
i 2o R XS L 118 BB AR gl 2 A S )N o 2 8 I A O B JRE I SRy S B A A R B o 4 A 1R E ) T
IR 1 1 249 A L R 2 R TR R R N S IR r s B R T 1) B8 Bl o o R R N AT R A B A
SO AR LR B AL RE S 15 2R LAY 4
BE& R R A SO S BE A0 BN L A S 10 2 0o S Ok M L O R T U R A N A S 3 ) 0 I ok
M T . B 3(oO Al T AT FAE R SE A 0. 124 X 0. 55a Iy A YGLE 0 3 A A0 11 3 388 43 A+ 7] LA
A BN IR I N IR R I 4 A de ik DX 7 B SR SO 5 DX £ 2 A O A a5 O M BB T A B R A% i
H o B 3Cd) Dy 2% A s HZs S G ik o5 it O i 19 7 20 BE . L PU AR S 4% S 1t 0 ) R L A 45 L B0 B I o3
RO R A ] 45 R 1 R AR /DN L SURE R R T M T 1 AR A AN 2 T 40 T DN R S 2 R 3 Y L AR A OB TE
PO PR v Mg 11 1 AR5 25 L (ER RS R AR IR 3 (O N (D FAEAR /N 22 551 . v T2 3 I
Sy 58 D S S L T3 S 1 S 555 DI A S 1 T T R R R R T2 S 1 i OG5 Bl AT R A A E
PR J8 T T 4 s T3 S 1 i b 6 Bl RT3 A0 SO B R 14 38 00 T D5
FIWEE R RS FRYERR T OO ] PR A i oo 5 1) 14 58 B8 =22 Ab ik vl DL SCAZ S5 A8 ] 8 9 JBOAE v 5 1) B R
TEHCE 3 v T b B AW S n] 9 A B B RS 0. 16@ X 0. 55a, PR FF 58 0. 16a ANAE 32 i j /b 1]
P PR BE . [RIREARUL05 FOE AR S5 44 v i A5 e A2 A il 2 AR AR LA AN 4 s
5 Bt 1 i 1 D' 5 R 8 IR T AR I T R A SR K ) 7 A R S A T R A A 9 E Y i BEAR I [
4 A A 25 1 3 200 s 1A i O 58 B AT 3R A TR IR B R R A R 98 AR A — AL B E R
ST O S 11 2 57 5 AR A M I O T AH LAY S 3 AR I A A W S R T (HR S 7 G AR A B
AR X PR A R B B A AR S 18T 3 rP B A AR AR E LA 0. 09a B 0. 18a, [&] 4 R AZAEFEEI A 0. 3a
) 0. 55a, U2 AT YR JBAE RUST X 9 32 110 4 88 S SR F 4 B8 ) 8 FRT b o303 T 81 A JB A 4K B A7 7 B R Y 72 AR 31
Fil, BE A% B A 3t S BN TR 9%
BRI Z A e i 2 rhoCo M T 4 A B S BRI A% A R X fi o i 1 50 B2 A 2 ) L G ARt R LA TR 5 i

s113001-3



0.45 @ 1.0

0.44 |

<
o

0.43

Frequency

Transmission
o
NS

o
o

0.42

030 0.35 040 045 0.50 0.55 0 0.30 0.35 040 045 0.50 0.55
Length a Length a

100 @
80

60 |

40

Transmission /%

20

ol— ; : ‘ ‘ %
030 035 040 045 050 0.55
Length a

P4 o0 AR KB S AR AR 2 . Ca) Ho B R AT O A R R 4 Ak 2R 5 (b) 3 5 4 BB T R A B K BE Y
A Z s (o TR AL R ST 0. 160X 0. 49a I3 7047 ] 5 (D 4% o 1 328 55 24 oLy 6 il DI 588 19 7T 20 B
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