[ Downloaded from www.opsi.ir on 2025-07-29 |

oSS e oz 5 Ol nl Soisisd

Il Saipish (598 5 it ﬁ‘ rﬁ

Gleal )l ex augd olRasls

L 9Pl >
Olnl b e ""-/ff =

VFer g VY-V F

solasw! (gl p ookl uslg Joluw ygo cmmblion 9 SO Sl 20,05 dwlxo
S gyl Joo 5o
s Sdo b doxo S 99,8 (59,8 L yaezo  Fgie Gl el
Ol eoylominnd y sy pole ouSLESIS (lmund ) () pac Jg olKiils K jud 09,5

a.bazmandegan@stu.vru.ac.ir, m.forouzeshfard@vru.ac.ir, malekhosseini@vru.ac.ir

i L ol sl Jids el 4355 5155 (505 A g 9390 T slo Sl 35 pihy s (53 Lus o8 giuco B3 (g & Slgal
Gl dadio 3l eolasiw b po 510 wuad Alio cpl o .Caw | Alio (p] 906 g0 LT dolg Jokuw (214b a5 viciw s dgold 51 oo
B3I P Ty & 4z b bl cewlin Lo ol b (15 55 00l (5T 45 S (b 1) (soly sk SIS
33 o Fge bt 5 (Ko 51 (2335 sy Jybos o>15b 5l (g 3o (0l Jid S 33 5L 990 (qupbliso 5 (4 i
oud (>lyb vl Jolw Caw lood coliwiylo w0 b 95 Gldail a5 g5 90 8 gl jleoliiw 1L .caw Toud duw bxo (b9,

D18 1) VW GHZ o jsloe il )8 Jo TE v 50 jlw (Jpol Job (215b 50 solasw! cobld

SIS gsil st «yige mblie 5 oSSl 25,35 lu 5,6l i coolel 3 amly Jsbes o3l oS

Calculating the effective permittivity and permeability of a
metamaterial unit cell for applying in invisibility cloak

Amin Bazmandeganmaghoie, Mohammadreza Forouzeshfard, Seyyed Mohammadbagher
Malekhosseini
Department of Physics, Faculty of Sciences, Vali-e-Asr University of Rafsanjan, Rafsanjan,
Iran
a.bazmandegan@stu.vru.ac.ir, m.forouzeshfard@vru.ac.ir, malekhosseini@vru.ac.ir

Metamaterials as a man-made artificial material have attracted many interests in recent years. This
paper is devoted to design the unit cell of invisibility cloak as a significant part of metamaterial. The
proper unit cell for invisibility cloak using split resonator is designed in this paper. We find the effective
permittivity and permeability of the designed unit cell based on two methods with respect to required
special dielectric permittivity and permeability for invisibility cloak. Finally, using the result extracting
from the two methods which are in good agreement, we prove that the design unit cell can be applied as
an invisibility cloak unit cell at the operating frequency of ‘' GHz.

Keywords: Metamaterial Unit Cell, Invisibility Cloak, Effective Permittivity and Permeability, Split Ring Resonator.
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