5

-
o)

RNSHBIFHRE

041603(2018) Laser & Optoelectronics Progress

— PRSI e TR

1%, KE¥

FEM R KR 515 B TR B, 50 57FH 550025

FE W R R AR 0 B HES 4 B 2R 5 0T OT LIRS T T — R R A T R, T B 0 B K
PEOFE R T AT MBI A B S, SRR 11.7~20.5 GHz SRBE N % & T 450 T3 R4 (4 o3 5
RN 5 WA R 4 X 5535 8.8 GHz, X Ku B (8~12 GH) 2B T 28 5%, Ao HiFE/N T 0.4 dB, M THIMET
ST AT TR IR T A TRk . SRS A TR LY L BT IR T 0 78 T b RE S0 T AR R A SE A Y
KR MR MBCER A EE G SO 400
RESES 0441 XERARIRED A

doi: 10.3788/L0OP55.041603

Design of a Novel Broadband Low Loss Left-Handed Material
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Institute of Big Data and Information Engineering, Guizhow University, Guiyang,
Guizhow 550025, China
Abstract A novel left-handed structure is designed by periodically arranging metal wires and square diagonal-
opening resonators on a single side of a substrate material. Based on the theoretical analysis and software
simulation, the effective electromagnetic parameters of this designed left-handed material are extracted. The results
show that, in the frequency band of 11.7-20.5 GHz, this structure possesses a good negative refraction effect and
double negative characteristics and its absolute bandwidth is 8.8 GHz, which coverages the whole Ku band (8-
12 GHz), and the loss of unit cell is less than 0.4 dB. Its real object is fabricated and tested, and its left-hand

characteristic is confirmed. Compared with the conventional left-handed materials, the designed left-handed material
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realizes a low loss and a wide bandwidth.
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Fig. 1 (a) Structural geometric parameters; (b) unit structure
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Fig. 2 (a) Equivalent diagram of magnetic resonance; (b) equivalent circuit of magnetic resonance;

(¢) equivalent diagram of electric resonance; (d) equivalent circuit of electric resonance
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Fig. 3 (a) Structure simulation map; (b) magnitude map of S parameters; (c) phase map of S parameters
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Fig. 4 (a) Equivalent dielectric constant; (b) equivalent permeability
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Fig. 6 (a) Sample to be tested and its marshalling pattern in waveguide; (b) joint testing equipment;

(c) measured S parameters; (d) measured permittivity; (e) measured permeability
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Table 1 Performance comparison among
left-handed materials
Absolute bandwidth / Unit loss /
Reference
GHz dB
[12] 8.40 <20.30
[17] 3.90 <75.00
[18] 6.60 <<0.15
[19] 6.79 <<0.27
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