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Fig. 1 The periodic doping in perfect photonic crystal
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Fig. 2 Transmittance for different nc
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Fig.3 Transmittance for different ny
BEF oy =3.0 Hl ny=4. 0 I B0 SCARAL . 2% ol /9
To0 R F) i 0 A8 45 BE AR S g L 3. 5 S A X Bl A L
R VRS

WG B R na WAL BERRVE RS2 . BOE =
3.5c=3.6, 0 HE nx=1.0.n,=2.0.1n,=23.0,
T 3 P B L B 7 15 A B O B i Can & 4) , o
S na=1.0, 5% n,=2.0, %k nrn=23.0.

1.0
08
06r
04r

Transmittance

02r

oFf
0.4 0.6 0.8 1.0 12 1.4 1.6
Frequency/w,

B4 FHE na TAF@ENE S

Fig. 4 Transmittance for different n,
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Fig.5 Transmittance when ny=2.0.n3=3.5.,nc=3.0
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Fig. 6 Influence on impurity band due to periodic number M
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Fig. 7 Coupling of photonic crystal atoms(signal defect)
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The Realization of Rectangular wave Filter Based on the Photonic
Crystals Impurity Band

CHEN Shu-wen', HU Ping', YU Tian-bao' , LIAO Qing-hua' , HUANG Yong-zhen®
(1 Department of Physics » Nanchang University , Nanchang 330047 ,China)
(2 Institute of Semiconductors ,CAS,Beijing 100083 .,China)

Abstract : The realization of rectangular wave filter based on the photonic crystals impurity band has been

investigated by means of transfer matrix method. The formation of the quasi-flat bands can be achieved not

only by choosing different materials with different refractive indexes but also by adjusting the structure

parameters of photonic crystal itself. The theory analysis about the rectangular wave formation mechanism

was given. The processing when two PC atoms (signal defect) were coupled to form a PC molecule (two

coupled defects) was analyzed. It is found that the ratio of the PC atom linewidth to the PC molecule

linewidth plays an important role in the forming of quasi-flat bands. The physical picture about the

rectangular wave was also clearly illustrated in this paper.

Key words: Photonic crystals; Impurity bands;Photonic atomic coupling

based on the photonic crystals defects.
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