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Abstract Coupling characteristics between photonic crystal waveguide and micro resonator have been studied
by using coupled—mode theory, and then two types of symmetrical waveguides based on 5X5 micro resonator are
designed in the two dimensional square—-lattice photonic crystal. The transmission characteristics of the waveguides
are studied by the time domain finite difference method. The results show that different resonant coupling modes
between waveguide and micro resonator are introduced by changing radius of the defect rod at the center of the
resonator. Finally, nine pass bands are achieved. Both of the waveguides have the characteristics of narrow pass
bands which shift towards lower frequency as radius of the defect rod increases. For the same resonator, the side
coupling waveguide has lower output signal strength decay at central frequency than the directional coupling
waveguide, and the side coupling waveguide has achieved more strength resonant coupling between waveguide
and micro resonator. As signal processing interfaces, the two micro waveguides can be used to design narrow pass
band filters, network interconnection devices, and they have applicable value in the fields of optical
communications, integrated optical circuits, spectral sensors, etc.
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Fig.1 (a) Normalized transmission; (b) normalized reflection; (c) normalized losses
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Fig.3 Bent waveguides based on 5X5 micro resonator. (a) Direct coupling; (b) lateral coupling
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F 1 GHORLR AR A O R B A 2 A2 BOAS 8] (B I D' A 3 () I (b) T AR AR 1

Table 1 Operating characterastics of photonic crystal waveguides (a) and (b) for different defect rod radii r.

at the center of the micro resonator

T T T T3 Ty Ts Te T Ts Ty
a/A 0.3188 0.3277 0.3295 0.3376 0.3483 0.3551 0.3638 0.3660 0.3770
dB -1.2124  -2.6683 -1.8055 -1.5836 -0.8179 -0.6672 -0.6676  -0.3538  -0.2609
(a) A a/A 0.0005 0.0005 0.0005 0.0006 0.0007 0.0006 0.0006 0.006 0.0008
A /nm 1549.6 1507.5 1499.3 1463.3 1418.3 1391.2 1357.9 1349.7 1310.3
Qo 637.6 655.4 659.0 652.7 497.6 591.8 606.3 610.0 471.3
a/A 0.3186 0.3276 0.3294 0.3377 0.3484 0.3554 0.3642 0.3663 0.3775
dB -0.3453 -0.4753 -0.4664 -0.5461 -0.4314 -0.1962 -0.2195 -0.0809  -0.0443
(b) A a/d 0.0006 0.0006 0.0007 0.0011 0.0010 0.0013 0.0008 0.0009 0.0011
A /nm 1550.6 1507.9 1499.7 1462.8 1417.9 1390.0 1356.4 1348.6 1308.6
Qo 531.0 546.0 470.6 307.0 348.4 273.4 455.3 407.0 343.2
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