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Defect Mode and Mode of Electromagnetic Wave in

Cylindrical Doping Photonic Crystal
Liu Qineng

(Computer Science and Information Engineering College, Chongqing Technology and Business University,
Chongqing 400067, China)

in the cylindrical one-dimensional (1D) doping photonic crystal. The defect modes of TE wave and TM wave are
decrease with increasing cylinder radius.
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Abstract The condition of electromagnetic wave mode is obtained by restrictions condition of electromagnetic wave

calculated by the characteristic matrix method. The new defect mode structures of cylindrical doping photonic crystal
are obtained. The defect mode frequencies of TE wave and TM wave increase with increasing quantum number but
FWHM of TM wave changes different.
Key words

The defect mode full-width at half-maximum (FWHM) of TE wave
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Fig. 1 Cylindrical 1D doping photonic crystal
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Table 1 Zero values of zero-order Bessel function
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Fig. 2 3D curves of the transmissivity of TE wave versus k.a and g (a) and

response curves of the defect mode versus g (b)
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Fig. 3 3D curves of the transmissivity of TM wave versus k,a and g (a) and

response curves of the defect mode versus g (b)
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Fig. 4 3D curves of the transmissivity of TE wave versus x and g (a) and

response curves of the defect mode versus g (b)
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Fig. 5 3D curves of the transmissivity of TM wave versus x and g (a) and

response curves of the defect mode versus g (b)

5 4 ®

T FE B T 38 7 — 4 R RE 9 2 06 F A e h 4 1 32
BR 1 4% P 45 b ol 0 D 7 — 20 TR R 98 2 06 F 1
A AR I R AL R A R RIS
A MR PR TE SR T 3 45458 28 f ol s

Bt S RO B A AR B AR AR L. ik T4
ANTF] T — 4 AR 32 BRAB 2% 0l 1 i 1A e o A5 114 3
X TE 3¢ b B A A 30 e O Bl 1 00
TN 38 T o I [BA1A: ~F A22 4 38 0 T il /) 5 Sl B A g 40 4
2 e e G Pt 3 A 1 T o /) i [ A S A



439 X I BE -

158 A 12 428 25 06 7 it A H ol A 90 1) A5 D S B A9 995

(ST 38 O o T TM 35 a4 1) 40 % P Bl
A i R T 6 R I TR S A Y 18 o T i
7N 5 SR B A 18 T 3 2 U 2 i S 1 i 8 o i
B o B [BEA: ~F A22 FS) 384 0 T i)

R A R AEA SR I — 4E A A B 2O
T A A E A X T A — 2 9 R B 280 T A
S A MRS A TR AR ST 5T

"/

& % x #t

1 Chen Weizong, Shen Ying., Hu Manli et al.. Structure of basic
period of one-dimensional photonic crystal and the characters of
forbidden bands [J]. Acta Photonica Sinica, 2001, 30(12):
1453~1456
BB B L AW . — 4T TR S A TR I g5 K &%
AR IRAELT]. B F 5 4R, 2001, 30(12):1453~1456

Zhang Chu e al..

propagation characteristics of 1-D photonic crystal [J]. Acta

Photonica Sinica, 2003, 32(9):1086~1089

Brevs et ok 4 . — 4B T S IR 2 AL R v oy

Mrll]. &F 53R, 2003, 32(9):1086~1089

Tan Xilin.
dimensional photonic crystal with impurity defect [J]. Acta
Optica Sinica, 2004, 24(11):1557~1560
T m AL IEAR R AR, — 40T R B BT R, R
% %30, 2004, 24(11) ;1557 ~1560

4 Zhou Zhang
Electromagnetic modes of thickness-modulated dual-periodic

2 Duan Xiaofeng, Niu Yanxiong, Light

3 Fang Yuntuan, Shen Tinggen, Study on one

Jingou, Du Guiqgiang, Yawen e al..
one-dimensional photonic crystals [J]. Acta Physica Sinica .
2005, 54(8):3703~3707

JEl 4, AL AR R L B S0 AF. RUJE] MR B ORI Y — 4k % T A I
MR RERE )], B AR, 2005, 54(8):3703~3707

Du Guigiang, Liu Nianhua. Optical transmission spectra of one

w

dimensional photonic crystals with a mirror symmetry [J]. Acta
Physica Sinica . 2004, 53(4):1095~1097

FEEESR . X, A BRSO FR A5 AL 1 — 4G T A Y 0 G R
[J]. #2540, 2004, 53(4):1095~1097

6 Zhang Dengguo, Ni Na, An Henan.

analysis and numerical calculation of one-dimensional magneto-
photonic crystal [J]. Acta Photonica Sinica , 2004, 33(8):1007
~1010
KB LA

Electromagnetic field

8L TR . — HERE MO T A A B R 3 0 AT AR

10

12

13

14

15

T, &F %K. 2004, 33(8):1007~1010

Wang Rui, Zhang Cunxi, Nie Yihang. Band structure and
propagation properties of one-dimension anisotropy photonic
crystals [J]. Acta Photonica Sinica s 2007, 35(1) :89~92

T OHLIRAEE, BT, — 4R 5O TR AR A B 25
i) ] £ F F4R, 2007, 35(1):89~92

Li Rong, Ren Kun, Ren Xiaobin.
selectivity of band gaps of holographic photonic crystals for
different polarizations [J]. Acta Physica Sinica , 2004, 53(8):
2520~2523

& EAE MR, — 2T AR AR BR A A XA TR AR S
B AR BRI KM R [T, 432 4R, 2004, 53(8):2520~2523
Liu Qineng.

Angular and wavelength

A new method for bandgap study of one-
photonic  crystal [ ] 1.
Optoelectronics, 2008, 29(4) :531~534

X e fg. — Mty —4Eb T R R Tk [ ¥ Sk
W, 2008, 29(4):531~534

Liu Qineng. Effect of impurity absorption on one-dimensional
photonic crystal defect mode [J]. Chinese J. Lasers, 2007, 34
(6):777~780

XA g, A BRSO — 4 F S R BB A g LT ] b B
&, 2007, 34(6):777~780

Liu Qineng. A new simple and convenient method for study of

dimensional Semiconductor

properties forbidden band of one-dimensional photonic crystal
[J]. Acta Photonica Sinica , 2007, 36(6):1031~1034

X ) . — ol 1] 5 A I 9 — 2 D' i PR A8 A R A A ik ).
£ F F 4, 2007, 36(6):1031~1034

Meng Jia, Hou Lantian, Zhou Guiyao et al.. Fabrication and
study on the small-core index-guiding photonic crystal fiber [ J].
Chinese J. Lasers, 2008, 35(9):1350~1354

o ARSI RAEER % NSRRI RG] S AT S RO
Ay B s )], F Bk, 2008, 35(9):1350~1354
Zhao Jianlin, Cui Li.
properties of photonic crystal fiber with high birefringence [J].
Acta Optica Sinica, 2008, 28(7):1379~1382

SRIDEAE RO AL — B XU A T A AR OG2F R R
AL ], s 4R, 2008, 28(7):1379~1382

Song Yuling,

Zhang Xiaojuan, Analysis of mode

Wang Xuanzhang. Properties of a one-
dimensional confined antiferromagnetic photonic crystal [ ]J].
Acta Optica Sinica, 2008, 28(12) :2404~2407

KER  ERE, —4EZ WOt T M ERL). ¥ ¥
&, 2008, 28(12):2404~2407

Wu Chongshi. Methods of Mathematical Physics [ M]. Beijing:
Beijing University Press, 2003. 219~220, 259~261

LK. BRI R IMI. dbat du st R A d AL . 2003, 219
~220,259~261



