EHRLE

2011 4F 4 A

ol B b
CHINESE JOURNAL OF LASERS

Vol. 38, No. 4

April, 2011

H SR i -4 o] B8 5 25

RE#E KEEZ I Ot WA

CHIN R HO 2 B, VLI # I 213164)

0436

WME ETEAR-D RIS OF5T 1 M 2 SO R S G0 2 ST 8 M BB 205 4 B R AR R . A SN B
é
KB oA T R s AT B3 T 5 SO i R

e SR TE— B A6 0F T AT SE B0 TM IR R 4 1) 38 3 s 4 i 0 e AL AT S8 TE PERSHY 221 B 5. BEAE A S5 A0
BRI O Ax i) B SR L SR TR . P A BT AT AR A SR R R A A A T A e S BRURE A5 B RO L B
X TE 42 i) 75 55 S0 2540 RUSE B PR SR U RS 55 o B SR RHBURG A A7 75 o 1 23 B IR 0 Bl 295 440 194 4 1) Ui 45 1 (EL i
A A AR B OR A B 3B S R A BT AR . A T AL BE 4 R T I R AR 2 A
ol 26 0+ g 22 1 08 90 i ) BEAT R LB 48

RESES NXEARIRE A

oy 5

He =k

B4 16) 325 5% 6 T o8 0 2 B 4%
doi: 10.3788/CJL201138. 0406004

Design of Omnidirectional Filter Using Single-Negative Materials
Chen Xianfeng Zhang Huixia
Abstract

Wang Guang Shen Xiaoming
(School of Physics and Mathematics, Changzhou University, Changzhow, Jiangsu 213164, China)

Based on the theory of Fabry-Perot cavity, the resonant characteristics of microcavity structure are
studied, which is formed by reflectors composed of two slabs of the same single-negative materials. If the reflectors

are composed of e-negative (ENG) material, the omnidirectional transmission of TM mode can be realized under

certain conditions; for the case of p-negative (MNG) material, the omnidirectional transmission of TE mode can be

realized. The omnidirectional transmission spectrum narrows and quality factor increases with the increase of incident
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angle. The increase of the refractive index of material in cavity effectively reduces the size of microcavity structure

for omnidirectional transmission of TM mode. but the modulation is less obvious for that of TE mode. The existence
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of single-negative material loss does not break the characteristics of omnidirectional resonance of two microcavity
structures, but the transmissivity of resonant mode reduces with the incident angle. Through optimized processing,
the conditions are found for these two types of microcavities to realize the omnidirectional transmission, which
provides useful theoretical guidance to the design of omnidirectional filters.
optical devices; omnidirectional filter; Fabry-Perot cavity; single-negative material; polarization
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Fig. 1 Schematic diagram of F-P structure
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Fig. 2 Reflective phases of a single-negative-material layer
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Fig. 3 Omnidirectional resonance parameters of

TM mode
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Fig. 4 Polarizing properties of resonant modes
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