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Abstract.
(NLDCs) and Exponential NLDCs is proposed. It is found by theoretical analysis and numerical

A novel all-optical switch composed of cascaded Gaussian nonlinear directional couplers

simulation that the proposed switch possesses better switching characteristics since the proposed
switch can suppress the sidelobes of the switching curves compared with conventional cascaded
NLDCs and has steeper dynamic switching region where the power transmission increases from 0 to
1 than that of cascaded Gaussian NLDCs. The proposed switch is more suitable for all-optical switch
than conventional cascaded NLDCs and cascaded Gaussian NLDCs. The parameters of cascaded
couplers can also be adjusted to change the number of unit couplers to satisfy the certain
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requirements of the switching curve.
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Fig. 2 A schematic of the exponential NLDC device
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Fig. 3 (a) Transmission curves of different devices with one coupling length, (b) transmission curves of different

devices with seven coupling lengths
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Fig.4 Transmission curves of four kinds of cascaded

conventional NLDC with one coupling length
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Fig.5 Transmission curves of four kinds of cascaded

Gaussian NLDC with one coupling length
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Fig. 6 Transmission curves of cascaded NLDC devices
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Fig. 7 Transmission curves of cascaded NLDC devices
Bk A fI BEAE G, gt 2 U, £ R RIE R
—ERERT , FATT AT LU0 2 GRS 5 B AH ¢
ZRBUNZBITHEHRIEE.

gt AXT W RLCE MRS A K, 18 B A A
B RBUE RSt R RS REUE MRS A
SR ELA SN BE U B 3 25 0T % KA K 3R 73 B
BARGHSTFRRR, EFEFESMIBHREN
TP R, ET B & RR B XS LU
AR BTG A ECE

& * X W

1 Jensen S M. The nonlinear coherent coupler. IEEE J.
Quant. Electron. , 1982, QE-18(10): 1580~1583

2 Finlayson N, Stegeman G 1. Spatial switching,
instabilities and chaos in a three-waveguide nonlinear
directional coupler. Appl. Phys. Lett., 1990, 56 (23).
2276~2278

3 Liu Gangjun, Liang Binming, Jin Guoliang et al.. Arc-
shaped waveguide switch based on the third-order
nonlinear effect. Appl. Opt., 2002, 41(24): 5022~5024

4 Liu Gangjun, Liang Binming, Jin Guoliang & al.. Multiple
coupling length nonlinear directional couplers with variable
coupling coefficient, Opt. Commun. , 2003,218(1): 113~117

5 Jin Guoliang, Cao Junfeng, Cao Zhuangqi e al..
Optimizing design of all-optical switches. Acta Optica
Sinica (& % % ), 1996, 16 (9). 1332 ~ 1336 (in
Chinese)

6 Liu Jun, Jin Guoliang, Ying Zaisheng et al.. Study of arc-
type all-optical waveguide switch based on self-focusing
substrate. Acta Optica Sinica (¥ % %), 2000, 20(7);
957~961 (in Chinese)

7 Jin Guoliang, Mizumoto T, Pu Guosheng. All-optical
switching in intersecting waveguide. Acta Optica Sinica
GE#Z), 1995, 15(11): 1590~1593 (in Chinese)

8 Wang Youfa, Wang Qi, Bao Jiashan. All-optical digital
switch and optical limiter. Acta Optica Sinica (% % %
], 1999, 19(5): 703~708 (in Chinese)



