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The performance of photonic crystal sensor with grapheme nano-layer in
different chemical potentials

H. Kaviani Baghbadorani, J. Barvestani, and S. Roshan Entezar
Faculty of Physics, University of Tabriz, Tabriz, Iran

Abstract-In this paper, we have presented a photonic crystal sensor including nano-grapheme layers under the Kretschmann
configuration. The band structures, surface modes, reflectivity and sensitivity of photonic crystal sensor in different chemical
potentials are calculated by transfer matrix method. Our results show that with increasing the chemical potential, the width of
zero-gap in the band structure of photonic crystal expands and surface modes shift to higher frequencies in both conventional
band gap and zero-gap. Our investigations illustrate that the figure of merits of the proposed biosensor for the surface mode

of zero-gap in x, =0.2ev and for that of Bragg gap in x =0.4eV are considerably higher compared to the figure of merits
in other chemical potentials presented in our study.

Keywords: Photonic crystal, sensor, Surface modes, transfer matrix.
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(SPP ok (o) T 0 Shas oy 1) Jou2

=

S 5 4l

s sl Sorsl  Simls e dlie ol e
) S Sl g UL b xha sl
o9y sl eslatul b3S slaa¥el L Seisd sk
il pleord gl Jesly o 9 JEl wsle
ey 2al531 b 4S8l lis Slilome s (oo
sl 5 b Gl jho S sl (ol
Omizen g oo ol 5YL (lenils b Coons 4 mha
desly o B 8B 0 e b
desien oy xba Sl g g =0.268V sl
Lld 5l 1) o Slee cpyee 4 =046V 5 ao
di2d o0 S honies

&=y

[1] Wu, L, H.S. Chu, W. S. Koh, and E. P. Li. "Highly

sensitive graphene biosensors based on surface
plasmon resonance.” Optics express 18, no. 14
(2010): 14395-14400.

[2] K. V. Sreekanth, S.Zeng, K. T. Yong, T. Yu.
"Excitation of surface electromagnetic waves in a
graphene-based Bragg grating" Scientific reports 2
(2012).

[3] L. A. Falkovsky "Optical properties of graphene." In
Journal of Physics: Conference Series, vol. 129, no.
1, p. 012004. 1OP Publishing, 2008.

[4] .B.Oleg L., R.Y. Kezerashvili. "Graphene-based
one-dimensional photonic crystal." Journal of
Physics: Condensed Matter 24, no. 1 (2011): 015305.

[5] T. Zhan, X. Shi, Y. Dai, X. Liu, J. Zi. "Transfer
matrix method for optics in graphene layers" Journal
of Physics: Condensed Matter 25, 21 (2013):
215301.

[6] H. K. Baghbadorani, J. Barvestani, S. Roshan
Entezar. "Biosensors based on Bloch surface waves
in one-dimensional photonic crystal with graphene
nanolayers." Applied Optics 56, no. 3 (2017): 462-
469.

[71 W. K. Jung, N. H. Kim, K. M. Byun. "Numerical
study on an application of subwavelength dielectric
gratings for high-sensitivity plasmonic detection"
Applied optics 51, 20 (2012): 4722-4729.

[8] A. Madani, S. Roshan Entezar. "Optical properties of
one-dimensional photonic crystals containing
graphene sheets" Physica B: Condensed Matter 431
(2013): 1-5.

"V

el 00 03,51 N Jgam 48 g aswl=e N, =1.36
3 e de 098 o caslin Jguo I a5 aisiles
9 M. =028V olaad Jowsly 0 A g ls SIS
Ot Mo =048V 3 o dcgien leiye (s we

A oo Hlis romiw bl Sl o Slee

8 2 .

| B e S
_ 6
N
=g
= —surface states
) 1 =02 eV

P—————

= « |
1.35 1.4 1.45
[i=n0sin()0
8 :

i -_‘____/"
. ‘
=4 1
. p=0.4 eV

2 |
0 ’/”/’.
1.35 1.4 1.45
,H=nusin()0
8
]
_6
=
?_,4 1 =0.6 eV
2 ////
1.35 1.4 1.45
,8=nosin00
8 R S—
_6
N
é4 1=0.8 eV
= 2 ///,/..
0 N . .
1.35 1.4 1.45
,3=nosin00

2 e gl Dl g Ggigs el (Faril o (Y S

o
)

o
IS

Reflection
o
[=)]

o
N

2 (o yiws JBWWW.OPSLIE colu ,o oS cal jlael Gl)ls 5yge y0 allia ¢yl


http://www.opsi.ir/
http://www.opsi.ir/
http://www.opsi.ir/article-1-1482-fa.html
http://www.tcpdf.org

