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Design and Simulation of Radar Wave Meta-material Absorber for
Reducing Radar Cross Section of Objects

Majid Rezayatfam, Abdollah Malakzade Fard khangheshlaghi’

Optic and Laser Research Center, Imam Hussein University, Tehran

Abstract- this article presents a study on a radar wave meta-material absorber. The absorber is constructed
from a periodic array of a resonant structure with the thickness of 0.017 millimeter. Simulation results using
CST software show that the absorber can operate with an absorption peak of 99.9 % at frequency of 9.04 GHz
given a normally incident electromagnetic wave which will reduce the radar cross section down to 30 dB and by
using this structure, body of an objects can be stealth.
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! Radar Absorb Material (RAM)

2 Radar Absorb Structures (RAS)
* Meta-Material

* Radar Cross Section Reduction
> Electric ring resonator (ERR)

® Spilt ring resonator (SRR)

Al gy B WWWLOPSIIFN coles jo a8 coul jlael slls 5,50 50 allie oyl


https://opsi.ir/article-1-1902-fa.html

[ Downloaded from opsi.ir on 2025-07-17 ]

Oyl Sg398 (659l g (owiige il S a3l g ()l Sigied 9 Ul uil JaiST aesmiy g S
VWAV cpoge W= ol Gl ol o&iils

)L';.">Lw Sl ‘_gLo.‘v ¥ J&w
ol odal V Jgoz 0 pendis 4 jlsle ol olel

olpiiy o3l Lzl slal ) Jgux

X y A B C D F

\e. \. 17 | <IN i <7 YO

Absorption

8 85 ] 95 10 10.5 1" 115 12
f/ GHz

ol L i Joges F S
U f LS5 o ooleiiny iSlo logas ol ol
SalS aS Cawl do 0 AN Ll oo o 5 allS
alsm s Vo bl of sl 50, g mlans
699, gloel Dglate SLlgy po LSle Qo lages o9

ol 0001 O L

Slyo Ly oass oailigy Cilaal (g ], alaiie s 20lS aie g3

L8] s)5T coss a1y Ll

Ac=-10log(1-A)dB )
Aoy B0 Lda L Qi glooke b Bas g ST e lgie a
Ve o)) ghaie gl (2al5 &5 (ol )3 wdl ool ouilig
g (a5 il o0 0 Qi o s S (Sipe 50 9 s
g dals> Jrowd Vo sl ehate

o3l o0lal b 55l (53w s 9 5>,

el o0 iS5 iy s 3l allie ol 4 oy b sl
L FR-4 oo 51, S0 S xSUlgo ¥ S5l ol i S
Gl oaal D9z 4y +/+ YO W oI5l 5 TV (G sIl 20,38
Sl Lo e iz gL At 93 (e a5

s
Y S s, slod ) USE Cel ot il 5.8%107 =
m

Ao o i 1) Sl ol cy lad ¥ S 5 g aw sles

X @lj.la Sl axly Joke Y S

)b_">l.w Rt Mdl..o.; Y JS....'

Al gy B WWWLOPSLIT Colus jo a5 ol jliel sl)ls g0 ,0 alie oy


https://opsi.ir/article-1-1902-fa.html

[ Downloaded from opsi.ir on 2025-07-17 ]

[1]

(2]

3]

[4]

[5]

[6]

[7]

(8]
9]

Olpl Sgig8 (553l g (qwiige ;85 a3l g (! Sigied 9 SUl il AT ezt g s
WAV Goge V-4 ‘Ql)'il Gl ol oRails

&l

E. F. Knott, I.LF.S.a.M.T.T., Radar Cross
Section, ed. S. Edition. 2004, Artech
House.

Qin, F. and C. Brosseau, A review and
analysis of microwave absorption in
polymer composites filled with
carbonaceous particles. Journal of applied
physics, 2012. 111(6): p. 4.

Veselago, V.G., The electrodynamics of
substances with simultaneously negative
values of and u. Soviet physics uspekhi,
1968. 10(4): p. 509.

Smith, D.R., J.B. Pendry, and M.C.
Wiltshire, Metamaterials and negative
refractive index. Science, 2004,

305(5685): p. 788-792.

Landy, N.l., et al., Perfect metamaterial
absorber. Physical review letters, 2008.
100(20): p. 207402.

Tuong, P., et al, Perfect-absorber
metamaterial based on flower-shaped
structure. Photonics and Nanostructures-

Fundamentals and Applications, 2013.
11(1): p. 89-94.
Cheng, Y., Y. Nie, and R. Gong,

Metamaterial absorber and extending
absorbance bandwidth based on multi-
cross resonators. Applied Physics B, 2013.
111(3): p. 483-488.

Skolnik, M.1., Radar Handbook. McGraw-
Hill, ed. T. Edition. 2008., New York.
Yang, H., et al., Low RCS metamaterial
absorber and extending bandwidth based
on electromagnetic resonances. Progress
In Electromagnetics Research, 2013. 33: p.
31-44.

OOy

——thets =0, 1=904, Aw 99%
theta = 10, 1= 905 A » 99%
theta =20, 1= 005, A = 99%
12903, A= 90%
1=902, A=90%
theta = 55,1 = 9.05, A = 95%

—— theta =

theta =

\

\ —thetn =70, 1= 904, A= 79%

Absorption

f/ GHz

B0 FO Y (Yo Ve e by ,o ksl i loges s 0SS

axpe Ve

50,1 (S>gS S, Sl s ax 0 OO U - 4yl
gl o Sl Jou8 LB Llgy ol po )Ll Qiz o
5 899, gyl loe SthsS (5698 4z o i
asgly ol 5o ol b celine 13 ols acalgs 7, s
agly Gl b g s meales 1) Do oy i
6958 glo—sl g Ll loe SiilysS s Jodo &
M ad aalys 155 (S Ojge 4 (il Bl

=

e D3l gl (b 4 389 Alie ol o
_LSAHOYI. Ml.{u.cbjw‘ ‘)‘O)J]Q[iaf q/-¥ 6)|~)‘)
YU iz 4 axgi L1 098 o 5y, alaie mlaws s

Dy oleS 1 S ol plual Koy cole

Al gy B WWWLOPSIIFN coles jo a8 coul jlael slls 5,50 50 allie oyl


https://opsi.ir/article-1-1902-fa.html
http://www.tcpdf.org

