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ABSTRACT 
In this paper, a brief review on the various Metamaterial (MTM) [1]-[5] absorber designed structures and their 

simulation results have been presented. MTM is a composite material that produces electromagnetic 

radiations. Because of its unique properties, the material has been widely studied in microwave engineering 

for antenna [6], EM clocking [7], filters [8], and perfect lens [9] and so on. 
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I. INTRODUCTION 

Metamaterials (MTMs) are purposely engineered materials that exhibit the properties which are not observed in 
natural materials, including negative refraction index, clocking behavior, backward propagation, and reverse 
Doppler effects [1]-[5] . MTMs have properties derived from their physical structure, but not by their chemistry. 
They also exhibit the properties that are not observed in their constituent material. 
 
In recent years, electromagnetic MTM have come into the interest of scientific researchers due to their exclusive 
properties. Because of its distinctive properties, this material has been extensively studied in microwave 
engineering for antenna [6], clocking [7], negative refraction, perfect lens [9], and absorbers [10] and so on. 
 
The main purpose of microwave absorber is to reduce the electromagnetic interference in microwave 
components. MTM structures have made a major breakthrough in this application, where the thin structure 
comprising periodic unit cells in the sub-wavelength order can be used to obtain near unity absorption through 
ohmic and dielectric loss. Till date, numerous designs on MTM absorbers have been investigated that exhibit 
different characteristics, such as single-band [10], bandwidth enhancement, dual-band [12]-[13], triple-band, and 
even broadband operations [11], with most of them being polarization-insensitive and wide-angle absorptive. 
 

II. LITERATURE SURVEY 
2.1.  N.I. Landy, S. Sajuyigbe, J.J. Mock, D.R. Smith, and W.J. Padilla “Perfect Metamaterial 

Absorber”: 
To develop an MTM absorber with good absorption characteristics, different shapes were investigated. This 
investigation has been continued till date for constant improvements and better results. It was found that some 
geometry might have a wider bandwidth or better absorption characteristics than others at particular microwave 
frequencies. In this paper, a single unit cell of the absorber consisting of two distinct metallic elements is 
considered. Electric coupling was supplied by the electric ring resonator (ERR) to provide good absorption. 
Standard absorption equation is used to get the absorption plot. The simulated and experimental results show 
maximum absorption at the frequency 11.5 GHz. However the simulated results reach a maximum of 96% the 
experimental results reach only 
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2.2. Wei Shi, Shaobin Liu, Busheng Zheng, Xiangkun Kong, Haifeng Zhang, Siyuan Liu 

“Broadband perfect metamaterial absorption, based on flexible material”:  
Because of the advantage of MTM, researchers and scientists are now able to fabricate flexible MTM 

absorber. In this paper, authors have described about the various flexible material that have been used in 

MTM absorber, such as rubber [14], GaAs [15], polyimide [16], kapton [17], Polyethylene terephtalate 

(PET) [18], polydimethylsiloxane (PDMS) [19]. The paper describes a flexible MTM absorber which is 

based on Teflon as its dielectric layer. A flexible MTM absorber using a hollow octagon and a hollow 

similar square with the same  centre structure with different dimensions in the unit cell has been investigated 

as a broadband polarization- insensitive and wide angle absorber. The results show that the absorption of 

flexible MTM exceeds 90% within the frequency range of 6.84 GHz to 17.44 GHz. This is equivalent to a 

relative absorption bandwidth of about 87.31%. 

 
2.3.  Gobinda Sen, Amartya Banerjee, Mukesh Kumar, Sk Nurul Islam, Santanu Das “A dual 

band metamaterial inspired absorber for WLAN/Wi-MAX applications using a novel I-

shaped unit cell structure”:  
This paper presents a dual band MTM absorber that has two distinct peaks at frequencies 3.5GHz and 

5.8GHz respectively with 100% absorption of the incident signal at both the points of observation. The 

geometry consists of navel I-shaped unit cell structure that consists of two C-shaped oppositely faced 

rectangle strips with a thin I-shaped patch in between, shows excellent MTM like performance when 

examined. A good match of frequency band can be achieved between the performances of the simulations 

and the experiments. 
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2.4. Wang Xin, Zhang Binzhen, Wang Wanjun, Wang Junlin and Duan Junping “Design, 

fabrication, characterization of a flexible dual- band metamaterial absorber”:  

Here, a flexible dual band MTM absorber is considered which observes the absorption of the incident wave 

at slightly higher frequencies (higher than the ones used in previous design experiments). In this paper, 

polyamide material is used as a sandwiched layer between the continuous metallic ground plane and T-

shaped single pattern metallic patch. The layer of the polyamide material makes the design of absorber 

flexible. For the case of normally incident EM wave, two distinct absorption peaks were obtained at 

16.77GHz and 30.92GHz with absorption ratio of 98.7% and 99.3%. 

 

III. DESIGN CONSIDERATION 
The three essential parameters for the design of a quad band MTM absorber are, 

Resonant Frequency (fr): 

The resonant frequency selected for this design will be in GHz. The purpose of this selection is to make our 

design work with maximum efficiency, so as to give better results. 

 

Dielectric constant of the substrate (εr): 

The dielectric material selected for our design is polyamide which has a dielectric constant of 3.5. A 

substrate with a high dielectric constant is to be selected since it reduces the dimensions of the absorber. The 

reduction in dimensions of the absorber is done to obtain better results. 

 

Height of dielectric substrate (h): 

It is essential that the design of absorber should not be bulky hence height should be less. 

 

IV. SUMMARY 
From the paper analyzed so far, it is observed that a flexible dual band MTM absorber gives better absorption 

peaks within a particular range of frequency. By making certain changes in the design, they can be made to 

work for quad band of frequencies, so that the design can be used in more number of applications. 
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V. CONCLUSION 
The paper represents the survey of techniques, review and designs for the designing of MTM absorbers. The 

characteristics limitations of conventional MTM absorber can be improved by using any method, which is 

mentioned above. The review work is done on the different techniques to design MTM absorbers and to get 

the different characteristics for the same, although useful solutions are still needed. There are some problems 

like bandwidth enhancement, complexity of structure, reduction of gain etc. which need to be solved to make 

the design work efficiently. Hence, there is a need of further research in problem areas. 
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