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Effect of Symmetric and Antisymmetric Defective Photonic Crystal
with MoS:2 Monolayer on Defect Mode

Narges Ansari, Kimia Mirbaghestan

Department of Physics, Alzahra University, Tehran, Iran

Abstract- Nowadays, two-dimensional materials MoSz have received a lot of attention due to its high absorption
despite their nanometer thickness. One of the most common methods to increase absorption is to insert
monolayer MoS: as a defect in photonic crystals. In this paper the absorption spectrum of the structures
antisymmetric and symmetric defective photonic crystals with two different defects (DMD and MDM) are
compared. The influences of altering the thickness of defect layer D on wavelength of defect mode are
investigated. Transfer matrix method is used to calculate absorption. More than 93 percent absorption in design
wavelength and near 90 percent in wavelength of edge band gap could be obtained by proposed structures.

Keywords: Absorption, Defective photonic crystal, Mobilidium disulfate, Two-dimensional materials, Transfer matrix
method.

1 E-mail corresponding author: n.ansari@alzahra.ac.ir
YAQ

Db o ytwd B WWW.OPSHIT Colis jo a5 col jlael sy 5y90,0 dlis oyl


http://opsi.ir/article-1-2039-en.html

[ Downloaded from opsi.ir on 2025-12-07 ]

Olrl S5 5L8 5 (cwiigs (el S ro3jledg (ol Sgig 5 Seul (RIS (et 5 S

S29~
Je3be L (ADPC) ()il jlogali (S5igs slash
Mk G sleyk s {(AB)” defect (AB)7}
55 L {(BA) defect (AB)7} lz5Lo L (SDPC) o, lite
bl MDM g DMD & 50 4 glicie T s g3
Cols el 4 g P ooas SO gla,bsle o aileas
JS8) aiS po atine |y 2l ()5 mgy slo Y
6D 3 M B A wud akie glolsle 5 ()
blgs 5| g .aiiwn SiOz 5 MOS, SisNa SiOz s 5

D oo 0dml LSle 4y Sgee a5

A A
B B

M
D
M

(qu)

() (@

A X T N
(z) {(AB)’DMD (AB)} (<) {(AB)® MDM (AB)} (.l
{(BA)" MDM (AB)} (s) 3 {(BA)’ MDM (AB)7}

ey JUEl s le by, 51 eslial b o lisle wis

“defect

Ya.

FRRV-P)

OLbo,d yaxie (Shy e 4 gam 93 dlge o)l
Sonr 99 Olge G f Byyme jldiied dxgi 3500 jlew
Slgo a4y 5l 150 pgee aiwd el oo (giled SIS L 81,8
abuly Ol gla Wbl slaaY SO (g g0
o plag)ly BB ogxg o 4 a5 el (TMDC)
) 6“’}15 LgLQ Lgﬁ)ls L;l)b ‘[\] 0 4>t
Jse,d L TMDC sy O oinn Sdg mSUlgnl
S X gW LMo o oM as cusl MXz oleads
SAYSS gyl ol 51040 Gl wilgs 0 S L Se olge
Cwles @ a>g b YU Cio uils cle 4y MOS
Olizmen Lol canl Jlo,95 1 6l 059 Caal 5 T (6 yiegil
G ol SogpSlgnl sl JBiws o colaiwl gl

R O W PR

SxSl R w2 Gl Gl sy sl s, 5l S
5 ool Sygo 4 ST aS cl Jeigd el ;0 MOS;
Sl | iz slag s wdr 95 3 g sl
el jall gy Shgo 4 8 LB L LI Y] aeo
I a2 valss ol we zoe Jsb o iz I
o i Sgigd yel Jlle (og ol LT ke

».\.M:L(Sc )L\f)." ua.o., e Zge ‘_Jj.'o 9 s_n.\> o)‘..\.a‘
!y DPC o laal 5 oyl glo lisle o S5 ca
ooy @313, MDM L 5 DMD & )50 4 i g3 50

Transition Metal Dichalcogenides (TMDC)
2Symmetric
3Antisymmetric

Al o s BB WWW.OPSLIT ol jo a5 cuul [Lael glyls 550, dllie o


http://opsi.ir/article-1-2039-en.html

[ Downloaded from opsi.ir on 2025-12-07 ]

Ol Sgisha ysld 5 (owiie (il ST (o3 3ladg ()l nl Sged 5 Sel (WIS (et 5 S
VYA Crage 151D el eyt g o olStils

slaY sla b cuip @ (g) 9 (@) V IS8y i
YY zgo Jsb o doys AV lade 4 Y 5 ¥4 S
fasili PYD yn g 55 weps AT ke 5 agl
ol i (@) 51 (@) HLle )0 Cdz aSl L o o0
sl ol (@) Sl o bbay zaS olass Lo 4 Ll
& Swbrs o kb Lsle s adbee Foglhe
s Seeld o o)l JLsle o 9 D el Y zoe
2 iz e anin 4 Glgiee D all A zse

il Cans e 30
s)lisle 51 S o lp ool jlade BN ali8l b
el (b zse b 0 @iz () 5 (@D Y S
o 9 b SRl )l BB slaad jo i g aiily
il S ei Gz ek iz (e ke ]
Jade cpyiies ol Gl 4 aS el polie cpl wds
co A (2) 9 (@) Y S yo w0sd o0 dbnl Qo
ek s 5 =20 =10 ,5 ADPC Llsls (o,
q=20 5 p=6 ,s SDPC ,lslu 5 Oo=Ases/2Nces

sl 00 pus y AD=Adtes/ ANtes g

-

1

(@) ()

o.s’ 0.8
»
£ 0.6 0.6
5.
=3
Z04 0.4
< |
1

=3
™

0.2%

|
-?00 500 600 700 800 -?00 500 600 700 800
Wavelength(nm) Wavelength(nm)

&l {(AB)° defect (AB)} (Gall) sl wis canbs 1 ¥ s
{(BA)®defect (AB)*} (<) « 1) DMD § (50,8 MDM _jais

) DMD § (50,8 MDM _ai (gl
s L ADPC Lsle jo ode (@) ¥ Ss je

lozse Jsb o g cel iy MDM i 5| DMD

Y S5 @ gl PP 5 OVY ()l B slaad

AR

L 5l MOSz Y5 Cales el o soliiul [06F]
Aes/BNges L B A slaas¥ cwlies ¢ [F] jagil /510

Mb‘f J.A.oyb Z\Y [; }g‘).j Ades 45 ég.w‘so uaM

g g0 09l Gialai o L D s culs (yizen

55 8 gl SDPC 5 ADPC ,Lsly oo o iz b
Gl b 4S5 ol ond g, ¥OUSE 0 ek g
S5, L MDM ¢l 5 (o] S5, L DMD (o b Jass s
Y USS 0 ADPC iz il .ailodds _aseie o3
9 G0=Ades/2Nes =6 P=0 sl <l 4 (@) 5 (&)
5 () Y S5 SDPC (sl,y 5 do=haes/4Nges Q=12 P=6
P=0 3 do=Ades/2Ndes =9 P=3 lp <y & (©)
ol slagls 0,90 ailoads sy Op=Ades/4Ndes Q=8
Slade aiciwn ol Gl 4 a4 casl Slacdl> a0l

elie Gy (b zge Jsb o i

(all)
0.8 1

0.6}

T

Absorption

=3
~

‘ © @

0.8} 0.8
g |
= 0.6 0.6}
=)
-]
5 0.4‘ 0.4

i fA'\ o.z/y\

500 600 700 800
Wavelength(nm)

$o 500 600 700 so0 oo
Wavelength(nm)

L wiy 4 ADPC (sla Jlislo (©) o () i oY IS5
4 SDPC (sla)lizbs (3) 5 (@) @9 &) 9 @90 oo Al Sl
oS8 (oled 0 90 @) 9 @9 e oAl SwlRa b oSS

23l o DMD s MDM 05 (sl 2 i &2 (2l 5 5058 S5,

Db o ytwd B WWW.OPSHIT Colis jo a5 col jlael sy 5y90,0 dlis oyl


http://opsi.ir/article-1-2039-en.html

[ Downloaded from opsi.ir on 2025-12-07 ]

Ol Sgisha ysld 5 (owiie (il ST (o3 3ladg ()l nl Sged 5 Sel (WIS (et 5 S
VYA Crage 151D el eyt g o olStils

3O AB T e Cwlbro 0 0> sanin DMD
Sl () 5 (@) Swond )3 3500 3925 (5l SE slaad
Toe &) Swld j0 (aki g5 90 2 sl SDPC Lo
w3 Ol @oe w50 9 Omb b iz all gAY

il e YU

& s, SDPC 5 ADPC (sl lisle Cio allie ol o
Sglie slacuslins sl DMD 3 MDM i g55 50

&y s sy cwls L {(AB) DMD (AB)%°}
Solg BB e 50 000 AV Hladie b 0l saiiin zge
L {(BA)* MDM (AB)°} Stele slp g o).:fg;o L8

Ll Canss (b zse Jsb jo aoo

Lz

[1] K. L. Seyler, J. R. Schaibley, P. Gong, P. Rivera,
A. M. Jones, S. Wu, J. Yan, D. G. Mandrus, W.
Yao and X. Xu, “Electrical control of second-
harmonic generation in a WSe2 monolayer
transistor”, Nat. Nanotechnology, Vol.10, pp. 407-
411, 2015.

[2] E. Mohebbi, N. Ansari, F. Shahshahani, “Control
of Nonlinear Optical Absorption in One-
Dimentional photonic crystal with Graphene
Defect”, Optoelectronic, Vol. 2, pp. 9-20, 2017.

[3] W. Xiaoyu, J. Wang, Z. Hu, T. Sang, Y. Feng,
“Perfect absorption of modified-molybdenum-
disulfide-based Tamm plasmonic structures.”
Appl. Phys. Express, Vol. 11, pp. 062601, 2018.

[4] Palik E, Ghosh G. “Handbook of optical constants
of solids”, Acad.Press, San Diego; Vol. 3, 1998.

[5] B. Mukherjee, F. Tseng, D. Gunlycke, K. Amara,
G. Eda, E. Simsek, “Increasing Optical Absorption
in One-dimensional Photonic crystals including
MoS; Monolayer for photovoltaics Applications”,
Opt. Mat. Express. Vol. 447, pp. 447-455, 2015.

yay

Sl G () S8 50 5 adlgo 2o )0 A 5 0o
SE sbead sbozse Jsb ;o MDM i ¢l SDPC
DF 5 aop AV ip @ ozegili SYY 5 OV ool
Hisle 5o Qds oal 53 sl 4 4 L sl ws o
(@) S)ly S sl Jy oo (@) 5l e (D)

JOW W

e 2 D ol g cubs Sl g jsbie 4
Oliee () B () ¥ KL 53 ¢ all do gge Job 5 23
SDPC 5 ADPC lolisle ol ol & oo
{(AB)® DMD (AB)®} {(AB)® MDM (AB)!2}
L {(AB)* MDM (AB)?} 5 {(BA)’ MDM (AB)’}

0335 oy @se Jsb 5 D bl ga¥ culhs s

‘Waelength(nm)

Wavelength(nm)

F 0.4
103
0.2
0.1
600

200 400
d D(nm)

200 0

0 400
dD(mn)

Glolsls s el cubks Loi b ode Slis F S
5 {(AB)*® DMD (AB)*} (-) {(AB)° MDM (AB)**} ()
{(AB) DMD (AB)°} (s) {(BA)* MDM (AB)°} (¢)

sanlie MDM aii | ADPC I, (Gl § S 4o
)99 Yb g_)d.‘> D G‘UY T &) ColBrs e, as Jﬁ.m‘so

Sezg LAl de gl (Sl Jle i Zae o Culks
uam L’ ADPC )L~>L..: Lg‘).’ (g_.\) ¥ Js.u )9 .))L)

Db o ytwd B WWW.OPSHIT Colis jo a5 col jlael sy 5y90,0 dlis oyl


http://opsi.ir/article-1-2039-en.html
http://www.tcpdf.org

