[ Downloaded from opsi.ir on 2025-07-13 ]

5 Sl il 1S ooty g G
oS a3l 5 )l pl Sdgied
Oyl Sbgish (5,5l g (qwdige

s olEils i
Oyl el s /“,..L/, /9y
VY - IR Shiraz University

Pl o3l )0 o815y (G onil W (Sooiylg Sl eiY g0
‘4.;9'”‘ )"S‘ ‘S-LC “»‘9 So> “‘;9.40 ‘sal.b ‘\CS)'E"’. PL"@
O‘).?‘ 6&‘;99‘9fv‘ }iﬂs ‘)-’J-.*:’ Om‘é 60-’93 ‘SLD‘S)SL;é GM? . ° s - ,‘a\

Sl 50 a5 Cowl oud (iluduo 9 ()b WY (SIS p (Gine ouibusy (Saiylg Sl He¥gue S Allio (ol 53 - oS
el LS Lo b (81,5 (30,5 4z 5L b ol 438 )5 51,8 59 ok Siliasion S9ad2 9 i Gl (6T 538 ST 93
e 58 LAl b g ouds S 25 MDG sl J218 53 (31,5 gelaww 0 ouds (g Ts s Jgouwdly lgol (81,57 S0 sl g/ 318
569 Jloe! b 09 o0 (81,5 50 Wil ((Hge i Gl Cacl 45 oulh 9 (5l uilis) Slms] ey (31,5 gedaws o LT Slidie
T Jgb 32 Dgho0 0L Olyudl hgimwd i 1 jgae slado gl 9 WS (o0 Ty Sl 5V 9o yae b b
Oy gun il a5 81,8 1 oo s ei¥ guw ;0 BB v .cdly Cawd YADB dgu> 10 (yguwY g Gos a1 ylgd oo VY/YUM
298 Sy (il 5 Bl s 315 51 g aie Jo HLS b (0l 50 0 S g0 )90 o iz 10 Sl Jlasl G4k
8l o0 ST 95- 6 8

c9 S8 il « Seigeadly 815 Sy mSUl gla 55V gae —o3ly oS

Graphene based multiband THz electro-optic modulator

Behnam jafari', Hadi soofi!, Hamid Vahed', Ali Akbar Shoghi'
ISchool of Engineering- Emerging Technologies, University of Tabriz, Tabriz 5166616471, Iran

Abstract- In this article a multiband electro-optic modulator based on single layer graphene is designed and
numerically investigated. The designed modulator incorporates metallic Nano-antennas to enhance the absorption
and hence the modulator parameters. Due to integrating graphene into a metal-dielectric-graphene (MDG)
sandwich structure, highly confined graphene plasmons (GPs) are excited in the MDG structure and multiple
order Fabry-Perot (FP) resonances are formed by interference of oppositely propagating GPs waves that account
for the multiband absorption enhancement. The applied bias voltage shifts the transmission spectra which in turn
shifts the maximum transmission through the structure. At 31.7um, the modulation depth is as high as 18dB.
Unlike other graphene-based modulators that modulation is based on changes in graphene absorption, in this case
modulation is based on frequency shifting of FP resonances.

Keywords: Electro optical modulator, Graphene plasmonic, Fabry-Perot resonance.
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