o ~ ;* % Oyl Sadgi o 9 Sl ud ;85 (o g0 9 Gy @

-y Q‘)"J g&a.ts.ta_ﬂ ,._;le.;.a g (g Sdes w.;‘).é.if UM 3 ’é,ﬁ/'u
o3 o8I AYVAF ole foits A U P

Pl Gl o Sl 315 (Segd slaysh ST (ples

PRy & . \ .
LIEH U RVRUON IR < W g

(RN S SR PACEL Y
ol olKesls 5 5 Syl owskiges 05,5

JUE Lo g 5l oolicial b (ol (5l (s S (Sgisd 59l Sy ST 3 (ol 32 81,5 slaa¥sili i1 alio () yo— oSz
Syoro o do Jgl 95 g 0 Sl | LS Lw gdail BB ;0 aii o £45 90 45 Ll oul 0018 LS .Cawl 48,5 41,8 axlllan 3540
JB 81,5 W Wb BB o 4 Ko £g5 D o0 Jofoid Sl Wil BB [0 OO oSl (60 aSud Cgld Cansll de 4 a5 Conl
ol Sile s e o2 Sl ouls (610Kl 81,8 S el v T el SB1,F Al gl Cansl 31 b Cowl oualico
SLa Yol (20,05 a5 ol of 519 00,5 0 b ye Ll GaY ly bid Sl Jgare Al do BBy Al o n 45 ol
o 3y JLos! s 51 81,5 I (i e iS58 il (31,5 olaons iy 41 ity xbans (Suiiliy a0 31 31,5

e J 555 Ji6

LT Y5l al d ey oS aliand ol ¢ 5558 ysh oy kS

Transmission properties of one-dimensional graphene based defective photonic crystals

Ziba Saleki', Amir Madani’ and Samad Roshan Entezar'

" Faculty of Physics, University of Tabriz
2 Department of Laser and Optical Engineering, University of Bonab

Abstract- In this paper the effect of graphene nano-layers on the transmission properties of a defective one-
dimensional photonic crystal have been investigated using the transfer matrix method. It is shown that two kinds
of the defect modes can be found in the band gaps of the structure. One kind is the traditional defect mode which
is created in the Bragg gaps of the structure and is due to the breaking of the periodicity of the dielectric lattice.
The other one is created in the graphene induced band gap. Such a defect mode which we call it the graphene
induced defect mode (GIDM) is due to the breaking of the periodicity of the graphene lattice. However, our
investigations reveal that only in the case of wide defect layers one can obtain the graphene induced defect
modes. Since the permittivity of graphene nano-layer depends on its chemical potential, the frequency of the
GIDMs can be controlled via a gate voltage.

Keywords: Photonic crystal, Chemical potential, Tunability, Defect layer, Graphene nano-layer.
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