8529 % 45124 it
2009 4FE 12 H

¥l
ACTA OPTICA SINICA

Vol. 29, No. 12
December, 2009

LS 0253-2239(2009)12-3458-05

s =t ik p OR35S A R ATV
Nt #14 EiE

(M IR TRE R A B e, BROB YL MR /R ¥E 150001)

WE FNEO 78 SR RS R PR A A A B A = 2 SR 0 454 1) 8 A4 ORE (metamaterial) B AL
e 107 4T T TR ZRFR RS (SRIO [BREA 26 1F T A R0l = 2 19 R 5 0 1B TR AR 727 SRR [EE & G
SRR [AFEA A T ROAELERE MR . 25 SRR WL, BAR 8 R 38 32 0k 20 AR 5 A AL (H BT b 2% 48 1 1 A R i)
FePEAT AR I W RN R A PR BT . U A5 SR T SE B = MR R PR AR R AL S BT A 25 3 L

R ARG AR [BIRR RN s A AL S R

hESERS 0437.2 XEkHRIRAS A doi: 10.3788/A0S20092912.3458

Nonlinear Magnetic Response of a 3-Dimesional Metamaterial

Wang Zhengping Wu Lihua Wu Famei

(School of Sciences, Harbin Engineering University , Harbin, Heilongjiang 150001, China)

Abstract The effective magnetic nonlinear response of a 3-dimensional composite created by periodical arrays of
wires and split-ring resonators (SRR) embedded into a nonlinear dielectric, was analyzed theoretically, the general
expression of the effective permeability for the composite with the consideration of the effects of mutual interactions
among the SRR was derived, and the nonlinear magnetic response with and without the mutual interaction effects was
calculated. It could be demonstrated that the nonlinear permeability is obviously different for the two cases even
though the expressions of the nonlinear permeability of them are very similar. The results are expected to have

referential meaning for the realization and design optimization of nonlinear metamaterials.
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Fig.1 (a) Schematic diagram of the metamaterial created

by arrays of wires and SRR; (b) the unit
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(a) w/wo = 1.2;(1:1;

(b)) w/wo = 0.8,0a =1;(0) w/w» = 1.2, a=—1;(d) w/wy, = 0.8,0a =—1

Fig. 2 The real part of the effective magnetic permeability vs. strength of external magnetic field. The right insets show the

real part of the effective permeability vs. strength of external magnetic field with the condition of M=0. (a) w/w,=

1.2,a=1;(b) w/wy=0.8,a=1;(c) w/wy=1.2, a=—1;(d) w/w;=0.8,a=—1
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Fig. 3 The imaginary part of the permeability vs. strength of external magnetic field. The right insets show the imaginery

part of the effective permeability vs. strength of external magnetic field with the condition of M=0. (&) w/w, = 1. 2,
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