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Abstract

A structure of two-dimensional incident left-handed metamaterial composed of double X-shaped metal strips is proposed. The

structure consists of a dielectric substrate and two anti-symmetrical X-shaped metal strips on each side of it, and the structure presents

double negative properties (¢ < 0, pu < 0), with electromagnetic waves being incident parallel or perpendicular to the substrate. With

HESS software, the two-dimensional incident left-handed properties of the structure are analyzed and verified in X waveband by means

of spectrum analysis and effective parameters extracted from S parameters. The two-dimensional incident properties of the structure

widen electromagnetic wave angle and are also of reference value for developing multi-dimensional incidence of the metamaterial.

Keywords: left-handed metamaterials, double X-shaped metal strips, two-dimensional incidence

PACS: 41.20.Jb, 78.20.Ci

DOI: 10.7498/aps.62.074102

* Project supported by the Key Program of the National Natural Science Foundation of China (Grant No. 51134024), and the National High Technology

Research and Development Program of China (Grant No. 2012AA062203).

1 Corresponding author. E-mail: tianzj0726 @ 126.com

074102-5



