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Modulation of photonic crystal optical transmission characteristics
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Abstract: The transfer matrix method was used to study and design new optical filters and optical
switches with high performance and quality, the modulation of optical transmission characteristics of
photonic crystal (AB);AC,(BABAB)C,A(BA); by symmetrical double defects were also studied. The result
showed that symmetric double defect one—dimensional photonic crystal (AB);AC,(BABAB)C,A(BA); can
achieve the function with high transmission, high quality optical filtering and optical switchings. Besides,
with the increase of defect period n and incident angle 6, the blue shift phenomenon occured when the
dual —filter channel moved towards the short wave direction, and the distance between the two channels
became shorter, but the speed of blue shift of the two channels was different from that of the two

channels. With the increase of defect physical thickness d. and refractive index n¢, the photonic crystal
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dual —filter channel moved towards long —wave direction, resulting in red shift phenomenon, and the

distance between the two filter channels increased, the redshift speed of the two filter channels was

different from that of the distance between the two channels. With the increase of defect period n,

physical thickness d, refractive index n. and incident angle 6, the transmittance of the two—channel filter

remained unchanged at 100%. The optical transmission characteristics of symmetrical double—defect photonic

crystals can guide the research and design of high transmittance, high performance and high quality dual-

channel optical filters and high sensitivity optical switches.
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Fig.2 Light propagation characteristic versus period n
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Fig.3 Light propagation characteristic versus thickness d.
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Fig.5 Light propagation characteristic versus incident angle 6

XTHCIE 5 AR 2 AT, XFARELEG C H B AR HE
G JEIHEL n W EIE 2S00, SREE A M oK,
J6F A I ARl b B B A BE B AR R AR HL
BB AR B R — AR 100% A8 LA KBl 6 16 K38
S v 1 T A B AR 2 ) B U A s[RI RS 6
R A S o A, 2 i) A U8 1) A% 3 BRIV AR RS IR
G AAAH L REL n IRHRIAE T ZEASS A 0 3R
PERITR, PR A 1) 1 Ty 1o 0 B8 190 38 38 R 35 2
() P B 25/ N A M 2 T, 0=0° I, T S5 g A8 )
ST A=471.1 nm Fl A=500.5 nm P E, W
FRIIE S R AA=29.4 nm; 0=10° | 7 Bl A543 51 ik T
A=469.7 nm Fl \=498.7 nm K AL E |, PIFAIE B
A AAG=29.0 nm; 0=20°HF, &t FEEL 5 5] 40 T A=
465.4 nm Fl \=493.6 nm P K7 E, P& A A
AXy=28.2 nm; 0=30° K} , W4 Bl B AR S il ik F A=
459.0 nm 1 \=485.7 nm P KA E, P IR N
AAyy=26.7 nm; 0=40°Ff | 5 B BB 43 B Ak F A=
450.9 nm 1 \=475.8 nm P KA E, PIE RN
AN=24.9 nm, WE 5(a~e) i, A UL, X F X B XL

B [ 5 T il 14 (AB);AC (BABAB)CA (BA);, At it
W A AGSAA 0 TRl RE T LA i 56 5 e 7 T e g 45
A P9 B A RV e I 2 ) ) P 3 A [ R
AT SR O A B MO 27 T 5 A A% RO W 5 A B
LB AR

2 & it

F AL AR A RS, 3 BB T B A O
B, R ST X BR BBk B 4T — 4E 5 F & R (AB)AC,
(BABAB)C,A(BA); St R i 8 il /2 F L A5 n
T4

(1) & X B B B — 4 % 7 dh 1K (AB),AC,
(BABAB)C,A(BA), 1] LS i 175 5 25 i i Jot A1) G i
FEEEUE P DIRE

(2) B RIS n ROGIEA S M 0 0] i 67
(AL 308 0% 388 3 () S 30 1k PR AR W RS, LA R f S
22 1) B B A e, LR 5 50 W A% AR UL 3 i) A )N
) VR TV FH S AN —

(3) BRIGH PR de AT 55 ne 667 Rk
L8 A T ) R T PR AR LR, DA R G
TSR NI (EN A O FA N 2751 DS T B 1y A N £ ]
A A FE RN T

(4) SREE TR n, PIIRIREE de T ne, LA
FOCWE A G 0, X 0UGE I8 U8 % A5 B R AN A
RN

Xt BB B O T R AR GG S R, X ST RN
VETTnad Bt R | e P R o R A X T 2 D D
FE LA R SRR B SR A Y ELA A B
AR T2 SO LE (4 FH A A

SEH .

[1]  Yuan Jun, Zhang Zhengping, Xie Yiyang. Study of single —
fundamental —mode square —lattice photonic crystal vertical
cavity surface emitting laser [J]. Infrared and Laser
Engineering, 2018, 47(6): 0606005. (in Chinese)

[2] Pan Jihuan, Su An, Lv Linshi, et al. Tunable channel filter
function of four—heterostructure photonic crystal [J]. Infrared
and Laser Engineering, 2017, 46(S1): S121001. (in Chinese)

[3] Liu Jie, Tie Shengnian, Lu Huidong. Multi —channel drop
filter based on two —dimensional photonic crystal [J]. Optics

and Precision Engineering, 2016, 24 (5): 1021 —1027. (in

S121001-5



ok AR

% S1 A www.irla.cn % 48 %
Chinese) photonic crystal [J]. Infrared and Laser Engineering, 2017,
[4] Feng Di, Zhao Zhengqi, Fang Qimeng, et al. Analysis of end 46(6): 0620004. (in Chinese)

[5]

[8]

face damage in lapping for photonic crystal fiber [J]. Optics
and Precision Engineering, 2017, 25(11): 2895-2903. (in
Chinese)

Yang Jing, Gong Cheng, Zhao Jiayu, et al. Fabrication of
terahertz device by 3D printing technology [J]. Chinese
Opfics, 2017, 10(1): 77-85. (in Chinese)

Li Tianqi, Mao Xiaojie, Lei Jian, et al. Analysis and
comparison of solid —state lasers and fiber lasers on the
coupling of rod —type photonic crystal fiber [J]. Chinese
Optics, 2018, 11(6): 0958—0973. (in Chinese)

Liu Jiping, Li Haibo, Meng Xiangdong, et al. Eigenfield
distribution of two —dimensional functional photonic crystals
with point defects [J]. Chinese J Lasers, 2018, 45 (8):
0803001. (in Chinese)

Su An, Wang Gaofeng,

Meng Chengju, et al. Light

propagation characteristic of dual defect microcavity of

(9]

[10]

[11]

(12]

S121001-6

Su An, Gao Yingjun. Light propagation characteristics of

one —dimensional photonic crystal with double —barrier
quantum well [J]. Acta Physica Sinica, 2012, 61 (23):
234208. (in Chinese)

Su An, Meng Chengju, Gao Yingjun, et al. Modulation of
activated impurity on filter property of photonic crystal
quantum well [J]. Chinese Journal of Lasers, 2014, 41(3):
0306001. (in Chinese)

Meng Chengju, Su An, Gao Yingjun. Photonic crystal
quantum well with active impurity possessing high —efficient
optical filtering and amplifying functions [J]. Infrared and
Laser Engineering, 2013, 42(12): 3702-3707. (in Chinese)

Chen Ying, Cao Huiying, Han Shuaitao, et al. Sensing

property of photonic crystal fabry —pérot heterogeneous
structure with absorption medium [J]. Acta Opftica Sinica,

2017, 37(2): 0223003. (in Chinese)



