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Narrow Bandpass Angular Filter Based on Anisotropic
Photonic Band Gap

Liu Yanhong Dong Lijuan Liu Lixiang Shi Yunlong
(Institute of Solid State Physics, Shanxi Datong University, Datong, Shanxi 037009, China)

Abstract A narrow bandpass optical angular filter is proposed based on the band gaps of one-dimensional aniosotropic
photonic crystal. The angle photonic band gap structures and the angle defect modes of doped anisotropic stuctures
are caculated by the electromagnetic finite element method. Numerical simulations show that there is a strong
correlation between the photonic band gap and the incident angle, as well as the defect modes are tunable based on the

incident angles. Unique properties of this systems emerging from doped anisotropic strucstures can realize a narrow

band angle filtering which can be used as a good optical device in the future.

Key words optoelectronics; bandpass angle filter; anisotropic photonic band gap; angular photonic band gap; space

and frequency filtering
OCIS codes 230.4170; 230.1150; 230.7408

L5 7

D UE I A A W Y JC 4R R T A FIOGE (5 oA
F 2 — AL IR OB 1E B PO L 27 25 J5 T A
A )2 R AT D D A A A A AR O U A S ]
UE Pt . LT 2 T2 JE 0 45 R 1 3 20 Bl 48 R 4% 1)
WA O a2 Zapr et o X SR AN RE
IR S BB 25 8 A4 RE D7 1) 5 [ 8 T BE . STk
L5 T R IEE A 31 % (F-P) i3 38 I 4 52 B0 T 25 ]
D8+ 1T SCHIR [ 4 D) P — 20 4 S 1 45 ) e i B 2 Ak

RS BHA: 2013-02-24; Y EIMEM TR HHER: 2013-03-26

IO 4 A e ST S R G LR B 2 T 3 3 A R B
A7 75 X 56— 430 3 Y L PN A S £ R T 9 AT A o A
A LI A RE S8 A g S 18 A A R AN i I L fH
T K IC IR B 2 RO 7 ) A2 B A A AR ) 5 W AN
KAAERTER T BIN o SCER L6 T M 7 3T 4 R A
St RPRERIIE i B SO e N — HE 2 RS S8 T &
A BT S AT BT SE B T B A AR L [ A A 8
Fitk . —4E PR BUZ R S5 F 2 20 4D 90 4RAQ
)t B A — Fof T 20 R A N RS R AR E RE

EL£MB: ERARREIS(10974123,11104169) 5 55 # B 1 R L TR 3L 45 (20090072110052) L 1L P 4 A 48
Bl2E 34 (2010021006) PG 44 i A BF B0 45 1 & 50 H (20111119) 1t 75 K [A) K 2= 18+ g sh 3 H (201202)
fEE® AN XL (1979—) L i PRI, 553 A D Mk kL 4 5 R 25 07 T A BF T

E-mail: 09liuyanhong(@ tongji. edu. cn
* BIEBEE Ao E-mail: shi_yunlong@ yahoo. com. cn

0823001-1



2 M

8 HE— W B N 7 A 5 R BR TG 06 A S A RE TG 6 1Y
SR R R G E ARG Ok
BHE MXARE WS ETFZ AL,
— PR 1 ] R AR X e B A Ay R EE
ELJE 3R 43 i ZARO T A L 3XRE SR R T A
FREUE A o T AR TS ) S PR R S RS — A
FL A R 5 B HE 91 A s JED U0 5 L X R O A R B A
SFFf1 B L BB A% 42 388 5 1T AE At A 3 U2 4 B O
117 LA B 38 % A6 AR M 4 0 [ o AN AR T Ak T
. 7E A SR A B 77 76 45 ) S MR 52 R i L
AT L e N AR s # S B T Ak ) 3 AR S
WA ATEE,

AR SO T B T 1) R MR bR — 4 S
PEZEH S5 A BT DG T B (PBG) L 7EAR KA
FEVE N (22, 5°~90°) Je #f J& AN 15 B A1, B A DL 5K
PAR FE A B . AEIZ S B A s R B A o 4
JOT 2 o TE AT B A 2t B B R AT T L SR o A 1Y)
7B W] LA 2 A A R Bl A ok IR Y 3k R AT LA
[Fi) B 552 300 23 1 253 [ 0 I8 50

2 FERIFITE

R SCHRL7 T e i 75 36 R — 4 4% 10 S5 1 4
SEELER A BE AR OGO A B . B IR R N E A AL
B — 2 45 ) M A S5 R L & PR R RSB HE )Y
MEHZ A Ry & ) B H R en s BT
BN pa SRR da s BB B S — SO H A L R
N oen WEFHR p JEEE R dy AL WAL R A
FELJE 0 — 4B F SR 2589 3208 CABD 15 B BE A FI B
BB RSB S SCERLT], A A & 7
PR RE ea=11.23,1.23,2. 431, H pa =en» 55 1] 5
PR E T L i N TS F A Oy ik S s 2
BRI KRR 25 10 S b8, 0 TiO, . By — bt
Bl en=1.23,ps =1, 7E & 1t 45 45 17 5 1 Ja] 01 45
Mgk i B R A BR CEUE 5 15 D0
PEAELE R P35 I R A T A 205 5% . K%k
TM B W % . B HL 375 07 1) 5 AT P47, B 2
rh g AN [RS8 S T AR A R
A FIRERE B i & BE #8810 mm, M & a] DL F)
A BT o BN T R 23 BE S A AR A A AR Ak
M SEEE T f BT B . &3 4 1A B O AR A
EWEAE AL AR Al 2 AR AT LUE BB A A
S5 AR BE B 1 I0  Af B HC R R A T R T HLAR
LK.

T AR A A BRI AR IR IE T B AR 45 )

(AB)

18

A~

L 2% 1o S S 0T g T R i 02 O 4% 1) e
FHEE ALSEE)Z 08— bR B)

Fig. 1 Scheme of anisotropic periodic structure (the blue

layer is anisotropic material A, the yellow layer is

general material B)
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Fig. 2 Transmittance spectra of the finite period

anisotopic structure
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gap vary with the incident angle
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Fig. 5 Defect mode of the finite period doped anisotropic

structures (the thickness of air layer is 10 mm)
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