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Fig.1  The structure of the phononic crystal waveguides

1 {mﬂr T«E‘i#—?

Normalized amplitude E,

{ i M |

I I Il
0.285 0.335 0.385 0.435
Frequency/ (wa/21c)

B2 Ot SR TIT ari
Fig.2  Transmission spectra of the phononic crystal para-

llel waveguides
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Fig. 3 Electric field distributions of the phononic crystal

waveguides. The incident wave frequence are (a)

0.35wa/2mc; (b)0.31wa/2mc.
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waveguides. The incident wave frequence are (a)

0.35wa/2mc; (b)0. 31wa/ 2.
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Fig.5 The coupling coefficient versus the incident wave fre-
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Fig.6  Electric field distributions at the waveguide’s fan-out
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Propagating Characteristics and Applications of
Parallel Photonic Crystal Waveguides

WU Yao-de, LI Ji-jun, CHEN Hai-yan
(School of Physics Science and Technology, Yangize University, Jingzhou 434023, China)

Abstract; The propagating characteristics and mode profiles of two parallel photonic crystal waveguides were
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studied by using finite-difference time-domain method (FDTD), and the coupling coefficient between the two
parallel photonic crystal waveguides was obtained with coupled-mode theory. Numerical results demonstrated
that the coupling characteristic between the two parallel photonic crystal waveguides reveals large discrimina-
tion within different frequency region. For a high frequency range of (0.32 ~0.44) (wa/2wc), they ex-
change energy each other and optical coupling is realized, the coupling coefficient decreases with the increase
of input frequency; while at a low frequency range of (0.29 ~0.32) (wa/2mc) , the mode profiles of the two
waveguides are overlapped. Finally, A solution realizing optical beam splitter and optical power equalizer is
proposed using a certain coupling length of 34a, the two incident waves with high frequencies of 0. 333 (wa/
2me) and 0. 357 (wa/2mwc) can be split, meanwhile the wave power with arbitrary frequency at low frequency

can be equalized within the two waveguides.

Key words: photonic crystal waveguides; transmission characteristic; coupling coefficient; finite-difference time-domain method
(FDTD)
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