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Abstract- This paper presents a dual band, ultra 
wideband water filled absorber in Microwave 
range. The design consists of stacked multiple 
layer of polymethyl methacrylate (PMMA), 
copper, water, and resin cap. The structure 
provides absorptivity of more than 90% in the 
frequency range of 3.62 to 4.14 GHz and 7.48 to 
21.35 GHz. The size of unit cell of the absorber is 
of 12 x 12 x 3.80 mm3. When the structure is filled 
with water the structure acts as an absorber, 
whereas in the absence of water the absorptivity is 
nearly zero. The absorber structure is polarization 
insensitive and have an angular stability till 45° of 
incidence angle for Transverse Electric (TE) and 
Transverse Magnetic (TM) modes. As the 
structure covers a wide frequency range therefore 
finds potential applications in various Microwave 
devices, RADAR and satellite applications. 
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I. Introduction 

Microwave absorbers play a crucial role in various 
applications such as radar systems, communication 
devices, and electromagnetic interference (EMI) 
shielding[1]. Their effectiveness in attenuating 
electromagnetic waves across a broad frequency 
range is essential for improving the performance and 
reducing interference in electronic systems. Among 
various types of absorbers, ultra wideband (UWB) 
absorbers have garnered significant attention due to 
their capability to absorb electromagnetic waves over 
a wide frequency spectrum. Traditional microwave 
absorbers are often single-layer materials[2] or 
composites[3] that are designed to absorb 
electromagnetic waves efficiently within a specific 
frequency band. However, the demand for absorbers 

that can operate effectively across multiple frequency 
bands has increased with the advancement of multi-
band communication systems and radar 
technologies[4]. In recent years, various materials 
and designs are explored by researchers to develop 
ultra wideband absorbers with improved performance 
characteristics using resistors[5] or conductive 
inks[6]. One promising approach involves the use of 
water as a filler material due to its unique dielectric 
properties and ability to be tuned over a wide 
frequency range[7]. This research focuses on the 
design of a dual ultra wideband microwave absorber 
utilizing water as a filler material as sandwich 
material between PMMA layers with resin cap filled 
with water. The absorber’s unit cell dimension is 0.09 
x 0.09 x 0.02 . As the thickness of absorber is less 
then λg/10 therefore finds application as ultra thin 
absorber. The absorber is polarization insensitive for 
various polarization angles varying from 0° to 90°. 
Also the structure provides a wide angular stability 
till 45° for the incidence angle variations for 
Transverse electric (TE) and Transverse Magnetic 
(TM) modes. By leveraging the advantages of water-
based absorbers and advanced electromagnetic 
simulation techniques, this study aims to contribute 
to the development of efficient absorbers capable of 
mitigating electromagnetic interference across a wide 
range of frequencies. 

II. Design of Absorber 

The structure consists of polymethyl methacrylate 
(PMMA) layers with water sandwiched in between 
and resin cover at the top layer filled with water in 
itas shown in Figure 1. The top and bottom water 
layer are connected through a water cylindrical 
channel with a radius r. The whole structure is 
backed with a copper layer at the bottom of PMMA 
layer with a thickness of 0.8 mm. The sandwiched 
water layer thickness is of 1.4 mm. The dielectric 
constant of PMMA is 2.55 and that of resin is 3 with 
a dielectric constant of 0.001 and 0.01 respectively. 
The water used is the water (Debye model).
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