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Broadband metamaterial absorber using resistive layers
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The electromagnetic (EM) properties of media, such as propagation, focusing and scattering, strongly rely on
the electric permittivity and the magnetic permeability of media. Recently, artificially-created metamaterials
(MMs) composed of periodically-arranged unit cells with tailored electric permittivity and magnetic per-
meability have drawn wide interest due to their capability of adjusting the EM response. MM absorbers using
the conventional sandwich structures usually have very high absorption at a certain frequency, and the ab-
sorption properties of MMs can be adjusted simply by changing the geometrical parameters of unit cell. In this
work, we suggested an incident-angle-independent broadband perfect absorber based on resistive layers. We
analyze the absorption mechanism based on the impedance matching with the free space and the distribution
of surface currents at specific frequencies. From the simulation, the absorption was expected to be higher than
96% in 1.4-6.0 GHz. The corresponding experimental absorption was found to be higher than 96% in 1.4-4.0
GHz, and the absorption turned out to be slightly lower than 96% in 4.0-6.0 GHz owing to the irregularity
in the thickness of resistive layers. This work was supported by the ICT R&D program of MSIP/IITP, Korea
(13-911-01-101).

Keywords: Absorption, Metamaterial, Broadband, Perfect absorption, Microwave applications

NW-P002

SEE4 LI Xt BHdS {8t RF

ng

Zplxn} AJAEIO] X

OII
=
1

MZsm of 4 x|25tat

fu
0,
of
2
e
r

Al FAA R = A x7E oHE 5FEES YeEdS 8
o] EAL HAFE| A 19Tt RF (Ratio Frequency, 1153u}) & at=
t oF vlas & wf, A= HAlo] g5t =1 EAU E4ES
] A 5= Q7] dio] =] YA T =
10,000 K ©]49] 2 225 7HA 4L 917] of
271 7F o P a1, AAMS| S Foto] o7 W
O & RF Zot2ute] g8 25 kW= 11
6 3], A HA FPor FHE B FUA7A <
Z1A| f-=F 30~70 L/mmoﬂ gt fieso] dste] S3a4 YAt gl 4
(& “E}ZU]'-—] iE 9 S ix s wobsitt. A4t 23t RF g&et2ut 4y 7] 9
5 mm, EEFYE 7RG o] 10 mm, FE=FY T2 5= 6 3], WA 7|A F 50 L/imin & of,
=g go] F4lFol GA Exdlo] FIEE Y YAE ?J’ Akt 2H ] 2ot oretE o A
1A fF kel et 12@de] AR ExE GA T 5 Aoy f5o] SHEeE Eetxar &
E7t S7Vste] B AaE 71FA7]7] flgE 7 AITbe] golA B R WATA fiFE 2dste] AA £
£ 7H S zutE SAA A Stk il AU A2 7F F7FEEE 10,000 K o] a2 Ho]
ST HOo 8 PFE o 5IFH YeYgAE st £ 240 3 Q/V\E} 2 Airs A d3+E vt
Fog F3a4 e dAE FAdst= RF &m#%%%ﬂA*wli%ﬁ A& Hgst] Adae
HRAAE B8 3858 gAYy T8-S 1A A2 5= o

Keywords: 28154 Uhe ]}, ALs| 4, RF Zepzul

A2
fu
Ir w2t o
o oX rlo
o
3 do
o
i)
=
o)

o 4o
ol
Ok
2
ne [o
il
i)
INF
=)

T
[N Hu
e
¢
ic)
[N

2
LopL -}
= o
omRrO
2o o
Cpor o o

@1
Em
Hm
flo
l.N-lllﬂl
N AT

2 g

N Y =9 o

ue (o e o S, N
30 e

O

Ry

ki
N rlo
o Ry lo R

N
ro
oU: o, l)‘] ox

mmp

a

EHEJ
8@m
im
= o
ﬁgﬁh
&
i
4
bl
K
ne
ﬂ
%
N
=

5
tlo 2
N

mm,
Z]
Y
Hu

RU 1o mN oX i da o fo 2 &
ﬂW0W££
[\

_I

X 50 2| FAHIH=0L





