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A novel kind of metamaterial based on dielectric resonator

LI Xuan-lei, LIU Chang-jun
(College of Electronics and Information Engineering, Sichuan University, Chengdu Sichuan 610064, China)

Abstract: In recent years, left-handed metamaterials have been extensively studied due to their
unique properties. A new kind of structure with left-handed electromagnetic characteristics was designed
and analyzed. It was composed of dielectric resonators working at transverse electric resonant mode, which
were embedded into a parallel plate waveguide. It worked well from 12 GHz to 14 GHz, and the transition
frequency was at 13.15 GHz. The proposed metamaterial demonstrated a good transmission performance
with insertion loss less than 0.6 dB and low pass-band ripples. Compared with conventional CRLH
structures, the structure is simple and with low insertion loss, low conductor loss at high frequency band.
It can be applied to super lens and antennas in future.

Key words: metamaterial; dielectric resonator; parallel plate waveguide

22 T MR I BT G o 3 ORI 50 %, SRR T A BB, 7T LS MR AR 1V 22 1) e (g R A
TR SRR A RE, FERIE . KB 2E MG 07 1 B A RAFRI AT S . A M Veselago T 1967 4F4R H 72 F- 4K
ML IR, 205N B LB T R 22 F450 . HRTSEBLI A 454, SR BRIy g 228 58 1 262
TP i A i 2 K i P I P A RO IR PR U, DR SEBL BA A L BRI B0 G, BN, R T CRLH-TL A& 5 45 1 19 5k
A IR B 2 Rt Q (MR A I R 1 R A 2 R P IR R VR A LR, AN, Gingrich S8 SEHLMIF M PR BR
SRRs 45495, T3 A TP H R34 25 0 40 5 e ok 52 B0 G o BORI S S AR . T TR Hh R A S R
AL e I 23 5 AR A AR HE

ARSCIRT AR 2 A FRBES T, BOTE T — b2 T O AR 8T B 2548 o 3 b 25 44 J2 iy AH ELR A9 4 B 4R 25
AR, A B AT AR IS A

1 EAXFEE

FATTFARM TE, B i1 F 5500 3 o 22k =0 nT 5 LR

2
geff,n (w) = 8hm 1 _(wc‘" j (1)

Wi BEHEE: 2009-12-10; f&EIHHEA: 2010-05-19
EL2TH: ERHAREESEINIT H(60971051); DU 4EH4 ¥ B H (092Q026-016)



408 £ B E5E B FIE 58 4%

ncm

XF: o WAPE; o, =T7§l TE, B MBI, d HPPATFARZ BB e AEA BT FRZ
ghm

[E AT ARG n i TE TAER MBS ¢ R rptsE . X RLE L Y TAESR o i T TE, &K
XA EUEIR o, B, FATFHA TE, 85220 S5 200 B H RO T

T BUig g 4 i Ik TE #¢X TE, o B K35 70 A AR — D RE A 735 004, Bt DUA I Bk 22 o
M AT, A S BRI AT T B R AR AT, I H T ARSURE T BOE IR A B R AR A, AT L
JH 2L B B A SR 7 A S Rt SRR i TR R R S5 R, A BT LR D S TEM(Transverse Electro
Magnetic)f 2, @&l 1 fFroR

parallel plate

host medium

dielectric resonators dielectric resonator

(a) CRLH structure (b) unit cell
Fig.1 CRLH structure based on dielectric resonator
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Fig.2 Equivalent circuit model
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Fig.3 Negative effective permittivity and negative effective permeability varying with frequency
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