Accepted Manuscript

OPTICS
COMMUNICATIONS

Design of a polarization-insensitive triple-band metamaterial absorber

Shijun Ji, Chengxin Jiang, Ji Zhao, Xinge Zhang, Qiuwei He

PII: S0030-4018(18)30821-6

DOI: https://doi.org/10.1016/j.optcom.2018.09.040
Reference: OPTICS 23479

To appear in:  Optics Communications

Received date: 15 August 2018
Revised date: 13 September 2018
Accepted date: 17 September 2018

Please cite this article as: S. Ji, et al., Design of a polarization-insensitive triple-band metamaterial
absorber, Optics Communications (2018), https://doi.org/10.1016/j.optcom.2018.09.040

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.optcom.2018.09.040

O©CoO~NOOOITA~AWNPE

Design of a polarization-insensitive triple-band

metamaterial absorber

Shijun Ji ¢, Chengxin Jiang 2, Ji Zhao 3, Xinge Zhang "*, Qiuwei He ®
School of Mechanical and Aerospace Engineering, Jilin University, Changchun 3002 , China
1 jishijun97@126.com; 2 jiangex17@mails.jlu.edu.cn; 3 jzhao@jlu.edu.cn; 4 zhannxinge *@163.com; 5
heqw@jlu.edu.cn

Abstract

A polarization-insensitive triple-band metamaterial a 'sorber ‘/MMA) is proposed
in this paper. It is composed of three-layer structure: me..l - u.c.ectric —metal. The top
metal layer is consisted of two close ring resonatc.~ [he outer is a square ring
resonator and the inner is a circular ring resonator, u.~ two ring resonators have a
common center. A commercial software CST Micrc ~ave Studio (CST MWS) is used
to investigate the MMA. The simulation result <. sws that the MMA has three
absorption peaks at 3.70GHz, 6.57GHz and .7 62GHz, with absorption rate of
99.67%, 99.05% and 99.98%, respectivel,” " ne electric field, magnetic field and
surface current distribution of the MMA - > ainan to study its absorption mechanism.
The polarization-insensitivity of the -Sz~rhor is also analyzed. Moreover, the effects
of line width and thickness of dielectric layer on absorption are discussed. Because of
its excellent absorption perfornance <nd simple structure, the triple-band MMA has
potential applications in meay .oId,, such as radar stealth, thermal radiometer,
spectral imaging and so on.
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1. Introduction

Metamaterie’ is % coposite material with a subwavelength structure which has
extraordinary phy.:~al properties that are not found in natural materials, such as
negative refr ctive 1 dex [1-2]. One of the most notable applications of metamaterials
is the MMAs, -~ ch can achieve a 100% absorption rate in theory. The arbitrary
permittiv ty and permeability can be obtained by the design of the size and structure
of the metaniaterial array unit. Therefore, metamaterial structure has become an ideal
materia, “or the manufacture of electromagnetic wave absorbers. In 2008, Landy et al.
[3] first proposed an MMA, which has a near unit of absorbance. Subsequently, the
MMAs have been extensively studied worldwide during the past years. So far, the
absorption spectrum of the designed MMAs have covered microwave [3-5], terahertz
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