[ Downloaded from opsi.ir on 2026-02-04 ]

5 Sel a8 ety g e
oS el g o)l Sgigh
Olpl b398 (5,9L8 5 (pwiigee

s olEils D i
ol s ),,JMJ
VWA cpago V19 Shiraz University

8L, ol oy 9 glaio G (LAIBL L Y 90 (815 (5,95 (ples axllla

[gr+Se/gr+X: (X=Ga, P, S)] b s ygoudly

6Oy dgoxo (SISl olae Al
)“).3.& 6[0)‘ O‘%ﬁ 6)"”2’ Om‘é GP}LC Om‘é w.é).?: c&l}z’t 09;

c (@r+Selgr+Ga) cdl> ¥ gl p wolio slb LalBL L Bernal 36 yo a¥ 95 81,5 Syl ples dlio ol 5o — suusa
Sl b (12.02-12.43eV) wsgame 95 4o (Qr+Se/gr+Ga) s g0 gl -l odds dmwlxo (Qr+Se/gr+S) ¢ (gr+Se/gr+P)
23 099020 99 (pl 30 (352 9 Cuwl i S uiSIl 6 udi 232 -0.676 Gos piSlas U (16.22-16.97€V) §-0.318 Gos
(0<E<10V) ssgumx0 sl il (oibauw (ygouadly JuSold y1 I ) )8y 0ot il (o0 I connl o S0 iUl (65 (09090

gy )l 4 (Sl aliso b o e 50 wilei (g0 a5 )10 (6 Kol Gl gl LS L aw pp (20 b

Osomdl o Syl olss  salBl aYes (3,5 —odly S

Study of optical properties of bi-layer graphene with different
impurities (gr + Se / gr + X: (X = Ga, P, S)) and the study of the
possibility of finding surface plasmons

Yadollah Safaei Ardakani, Mahmood Moradi

Department of Physics, Shiraz University, Eram square, Shiraz

Abstract- In this paper, the optical properties of bi-layer graphene in Bernal phase with different impurities are
calculated for three cases (gr + Se / gr + Ga), (gr + Se / gr + P) and (gr + Se / gr + S). For the case of (gr + Se / gr + Ga)
in two ranges, (12.015-12.425eV) with a maximum depth of -0.318 and (16.215-16.965eV) with a maximum depth of -
0.676, the value of €, is negative, whereas in these two ranges e, is positive, therefore, this behavior is the responsible
for the formation of plasmons. For the region of (E <10eV), the absorption spectrums of all three structures have
significant differences that are applied in various optical fields.
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