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Abstract A new type of photonic crystal all-optical switching based on the dynamical shift of defect mode has been

designed. This photonic crystal is triangular lattice with circular air holes in silicon, in which line defects and point

defects are included. A photonic crystal structure introducing both point and line defects which has quality defect
mode is designed. After that. point defects have been filled with the Kerr nonlinear optical material

polydiacetylene para-toluene sulfonate (PDA-PTS). With regulating the control light. the defect mode brings the

great extinction ratio, low threshold power density, and fast switching time.

dynamical shift, and accordingly it can be controled the signal light on and off. The two-dimensional finite-difference
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time-domain (FDTD) calculation has been used to numerical demonstration. The results show that the switch has
OCIS codes
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switching based on the dynamical shift of defect mode has an important academic significance to the high-speed all-
optical communications, as well as the optical computing technology in the future.

optoelectronics; optical switch; photonic crystal; PDA-PTS
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Fig. 1 Structure of photonic crystal introducing both point and line defects. (a) point defect lies to one side of line

defects, (b) point defect and line defects are on the same straight line, (¢) point defect is between two line defects
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Fig. 2 Frequency spectrum of photonic crystal introducing both point and line defects. (a) point defect lies to one side of

line defects, (b) point defect and line defects are on the same straight line, (¢) point defect is in between two line defects
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Fig. 3 Model of photonic crystal all-optical switching

based on the dynamical shift of defect mode
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Fig. 4 Frequency spectrum of output terminal. (a) no input control light, (b) with input control light
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Fig. 5 Frequency spectrum of output terminal when 4 point defects are not included. (a) no input control light,

(b) with input control light

Too il GAVE T H g s Bl b Ak 1 = B AE Mok
6B PDA-PTS (2L I 2 ny Ry 1. 88, 7E £ 1l
JEAE RNl S 5 4 B A B, 2 B R RS 3
1550 nmitf, JEZe A R B 37 5 R ek 48 2 O 1. 902,
X T L PEIr R T 0. 022, PDA-PTS 4R 4
PP n, = 2. 2107 (em? /W) L M 48 6 38 /K
B n=n,+2n, (P/S) v PRI, S SR S 1
- 15 8 E R AR AT S A LU R p

p=n—mny)/2n, =5 GW/cm’. 4

AR YAG ot & 119 1064 nm f#0E
YEFEHIE Bk M 98 35 ps, R MAK 10 Hz,
HYRE R 5 GW/em®
4.2 EXFRINEELI KRS

K RAF 5 i vp SOk o R B KO 1550 nm
S TR DL R 2 B IR e vEfE . S oD

i AIE L1550 nm [ 3% Z2 45 506 A BEE i L R s 40t
TF R BB RR I - BEIS 28 48 19 1 R IR V& 7E 1543 nm
b AF T A BE R B8 R A SR JT SR AL T I OT AR
Ao HA DR AR, BT F] T 1550 nm
Ab o B AE S 6 AT DL S O O S A T e R A
i 6 fros.

Bl 7 2 FDTD B it RO IF L Wrm RS T
F8 325 S 25 RN [A] g 7 4

TEWTTFIRZS I JF R B R N 4 X105 308
R FFBHE RN 0,95, XA LU B 5%
FERMEOG 34 dBL I G O Lu MR RB LT .

FDTD B {i 05 524 27 20 KEOp A2 B R i 1]
AR A cAr=10 nm, HP e Oy B DL
R A

0323006-4



6 ROLFFRNEIR M . () Wi FFARZS BT o (b) H2 38 bR A B

Fig. 6 Steady field distribution of the all-optical switching. (a) light-off states. (b) light-on states
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Fig. 7 Time-domain steady-response intensity of the optical switch. (a) no input control light, (b) with input control light
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