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Abstract
quasicrystals (PQ) is proposed and its defect-mode properties are studied by performing finite-difference time-domain

Complex two-dimensional (2D) photonic crystal (PC) constructed with a portion of 12-fold photonic

(FDTD). The results show that such complex PC allow for richer defect modes and higher degree of flexibility
compared with conventional periodic PCs due to the absence of translational symmetry in the portion of 12-fold PQ. It
is also demonstrated that the frequencies of defect modes are related to the strength of the interplay of the removed

cylinders. The defect modes of flexibility and tunability can be obtained by combining different defect cavities.
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Fig. 1 Schematic geometry of complex PC constructed

with a portion of 12-fold PQ (solid lines)
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Fig. 2 Transmission spectra of perfect complex PC

sample with different R (Inset: samples of

perfect complex PC)

f,
o 2
=z
=
=
2
= So s
:
H
-80
@ |© ®
02 03 04 05 03 04 05 03 04 05

Normalized frequency (a.u.)

B3 Al s A ik (A L (b)B, () A-B, (D) B-C,
(e)B-D, (DB-E J& 4% H I 7 = ¥ 32 51 15 2

Fig. 3 Transmission spectra of different structural defect

cavities in complex PC with removal of (a) A, (b)

B, (¢) A-B, (d) B-C, (e) B-D, (f) B-E

respectively
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Fig. 4 Electric-field distributions of defect modes
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Fig. 5 Transmission spectrum of a portion of point-defect
structure constructed with PQ (Inset: sample of
structure constructed with different point-defect

cavities)
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