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DesigningPerfect Absorber withWavelength-AdjustableBy Using
Monolayer MoS; in Defective Photonic Crystals

Narges Ansari, Kimia Mirbaghestan
Department of Physics, Alzahra University, Tehran, Iran

Abstract- Today, two-dimentional materials such as MoS, have exhibited distinctive capabilities in
optoelectronic applications. In this paper,to achieve high absorption and wavelength-adjustable, defective
photonic crystals is used which is formed of {(AB)* MDM (AB)“}that p and g show the number of alternation for
top and bottom defect layer which is selected as MoS,/D/MoS;. The transfer matrix method is used to determine
absorption. Also, optimal structure is found by changing the number of p, q and thickness of D. Near perfect
absorption, which is more than 97 percent, with wavelength-adjustable capability could be obtained by proposed
structure. By enhancing the thickness of D, red shift is resulted in wavelength of defect mode.

Keywords: Absorption, Defective photonic crystal, Mobilidiumdisulfate, Transfer matrix method, Wavelength-
adjustable capability

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


mailto:n.ansari@alzahra.ac.ir
mailto:k.mirbaghestan@student.alzahra.ac.ir
https://www.opsi.ir/article-1-2038-en.html

[ Downloaded from www.opsi.ir on 2026-06-20 ]

Ol Sgisha ysld 5 (owiie (il ST (o3 3ladg ()l nl Sged 5 Sel (WIS (et 5 S
VWAA crage V81D il el s ooanslss oSl

S
L s {(AB)P MDM (AB)?%} & 504 DPC lis-Lo
Gols 0y90 i S 4 g P ol o a5 conl cadans §
IS o et |y el (Sl 5 (YL S5s8 o sl
pgas &S Cwleadsolsl MDM & gods jads
B A sl saiosly Lisles V USKs jo sl Soleds
4o 2wl SI02 g MOS: SisNs SiO; sy 4 Dy M
slcwbusl bl > SO 5l D g A Sl oyl

SESlo 4y gee (6398 (gaugly L lgn 5l g8 iloglans

e g0 030l
A
e
[
D
[ S
q A

lsle Lol L Ggigd ol Siled  peal ) SO
{(AB)MDM (AB)?}

ooy JEI G le by, 5l eslitul b lSle Qi
ool Cals 5 CaSh oy iy, ol 0 e
plp M0S: sa¥ U cuwlbrs cuwl (oo se laasy
siales O LD ey cules o [V] cudl jiagil <1510
MieslBNgesk B g A sloay¥ Culrs 058 0 ools
CnSls gy Nes 9 Ades=617NM 4S5 345 o dslxa
@ Si02 4 SisNg CenSls oo Col haes jo oY ]
(Al g2y 51 VD 5 ¥ (o) slajlaie b o

YAF

doddlo
19 (TMDC) aauly olils slaasl3esdS slaay S
5 e )l BB LIS 4 gumgy slajsl ol
Sdshe ;o Gl 2,5« Fre g8 4l 0 YL Qi
o 3 S D ails S piSUlgnl 5 sand o5
Cawl MOS; « Bl gus (65 maudge Y G LTMDC

[Y] )by Sye zedsb ol jo 295 BB i oS

L ozsedsb < o iz Gnldl Glp by ez
oaddlpiiy MOS2 oy S5 jo (zgesb sl
Ol nmaedsb S50 i Gl la ) el
LTSl Y Y] gl Saicas 5l oolizwl &
o,Lsl [8] (OPCY) Lai Jols Se3sd Hob b [F]T o,
2L S5 Hsb 69, MOS2 sa¥ Sl ol oS
5 Ty Db Gl b el Ojaoas Seigs el LSle
I, @i gl MOS2 Y S 0 zgo jw)ib
el Sggd slaysl o aii ey [Pl ams o ialiil
45 0gd oo (S50 5ok (5,5 BB H0 Lali e slml cels
e AR e zaesb ekl gAY Culks i L

IS
DPC Jsls jl wodm Lildl ol alie ol o
su..\D- 5 u5L4 &o,y9° )-A.’L s l) el oddeslarul
Q_;.\ ] ov\.lo)f g_s"‘)‘l" 7Y ‘_gYLg u» L 6)135Lu
S b Al e zaedob G ndyeelas Sobl LSl

yo oolawl clblB a5 ol 1) pl saY Culks

Syl ) (SKgigh g (Seig Syl slelsl

Transition Metal Dichalcogenides (TMDC)
2Spacer

3Cover

“Defective Photonic Crystal (DPC)

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


https://www.opsi.ir/article-1-2038-en.html

[ Downloaded from www.opsi.ir on 2026-06-20 ]

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

1 ; ;
— (AB)’MDM(AB)1
—Suspended
0.8}
=
2 0.6}
-
=9
1
=]
2 0.4}
o
0.2

200 500 600 700 800 900
Wavelength(nm)

Ll 5 Gaf SKHMOS, ey S ol b ¥ IS
(&1 5, {(ABy MDM (AB)}

zoodob ;0 i saiio b g bsle 8l jshate 4
¥ U 0 Gd ald g9y 20 9P S 50 s Se

ol 00 )

20

0.9
0.8
15 0.7
10.6
e 10 -
10.4
10.3
. 0.2
0.1
00 5 10 15 20

q

Q5P sk oysd st b (Al de i soplail:F 8o

u»‘?LpW‘ﬁ‘bowdﬁowaJ&ﬁngyb
SIS e e Pyt I Ly il
Ol 5l 9 4l il 38l i VY L g a3l b sl e
sdalice 0z Gle ;o g BB 2olidl g il b

S 5 j0 yiaS laas¥ slawd Cojo 4 az g5 b .09l ol

-/ n

200 500 600 700 800
Wavelength(nm)

(50,8) S 0 5 (2]) (Sgals oy (Sils Y S
zsedsb 4 MoSy gy S5

gakl, L MOS8 clSs e
N oS aylce Cawd & Luisyg) g, 51 N(A) = n+ik
oole (chgals wpd 5 TSl o iy 4 Ko
oY S K gn Siwly VO Ss jo 0sd c0 oawl
ol K g as el oo ools lis zeeJsb 4 MOS;

ool al8 6l)ls zae ol am jo oole

S bl SFR sk Sl emn sl
S{(AB) MDM (AB)T} il 5 M0S; ® slee (Y
o, ¥ USE Do hee/ANges Caslins jo q=12 4 p=6
o ald an Gl Bl Y S cwl eul
23> b i 4 gl £PY g FAV XYY lazge sk
S MOS saY S5 ol 5 L sl oo Y 5 % 4 YO
o o Lyl all Sise a4 S sk Ll
AV @ aoye 15l i FYY M b zoe Jsb

&Y )0 g Sl ol L 45w wo

5 Suspended

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


https://www.opsi.ir/article-1-2038-en.html

[ Downloaded from www.opsi.ir on 2026-06-20 ]

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

Mo zgodob D ekl Y Cubro poai b elodrw,
S d9)0 28 Teedsb S 4y wSL Il
ol g el s zaesb § pdypaal Cools 4 i

Ol mls 4 axg L ogho D ¥ culbs

oo 51 osliial b piyenass JelS L slacils
Sl Seig pSlgnl )3 45 vgei (Aib ol (Sied

el 4.?-930)9.0

a2 wo

[1] J. F. Yu, Y. F. Shen, X. H. Liu, R. T. Fu, J. Zi, Z.
Q. Zhu, “Absorption in one-dimensional metallic-
dielectric photonic crystals” J. Phys.Condens.
Matter,Vol. 16, pp. 51-56, 2004.

[2] O. Lopez-Sanchez, D. Lembke, M. Kayci, A.
Radenovic, A. Kis,“Ultrasensitive photodetectors
based on monolayer MoS,”, Nat. Nanotech,Vol.
8,pp. 497, 2013.

[3] Y. Long, H. Deng, H. Xu, L. Shen, W. Guo, C.
Liu, W. Huang, W. Peng, L. Li, H. Lin, C. Guo,
“Magnetic coupling metasurface for achieving
broad-band and broad-angular absorption in the
MoS; monolayer.”, Opt. Mat. Express, Vol. 7, pp.
100-110, 2017.

[4] H Lu, X Gan, D Mao, Y Fan, D Yang, J Zhao,
“Nearly perfect absorption of light in monolayer
molybdenum disulfide supported by multilayer
structures.” Opt. Express, Vol. 25, pp. 21634,
2017.

[5] 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.

[6] 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.

[7] Y. Li, A. Chernikov, X. Zhang, A. Rigosi, M. H.
Hill, A. M. van der Zande,D. A. Chenet, E.-M.
Shih, J. Hone, and T. F. Heinz, “Measurementof
the optical dielectric function of monolayer
transition-metal dichalcogenides:MoS,, MoSe,,
WS;, and WSe,,” Phys. Rev. B, Vol.90, pp.
205422, 2014.

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

YAA

a8, Lk 50 0=12 5 p=6 o [LSle gaig (22
ey VO SS po ddls ol lp i el a5 05l 0

(Al de zaaob p D gaY cwlks Jl gy ly
9 D Y Cubs casp i ol 0SS o

ol 08 oy ool

700
0.9
0.8

E 660 0.7

= 10.6

?ﬂ 640

5 '0.5

3 620 bo.a

® e

Z 60 £10.3
0.2
0.1

wely 200 400 600
dD(nm)

e zgesb » D saY cubis b0 Ko

AP L 05 rSam Ulge 8 JS& 4 axg L
JEl g aisl zol38l adi de zaeJob D Y cuwls
oAl Je 90 Hlojes dp polie 5l san j0 0, Fw
Sy bl ges aicion >l jo i Ll ojls 092>y
aoy AV Gds e aics Op=hdes/4Ndes Calses
Wiy el Cwbro pl elel 5o aS ols 0e>g
Lgyt g_:_).> QO @LMQ ! 00 D) ¥ 9 Y LngJXw
D a4V cuwbrol gpdedis cobll sso,s 40

49 ‘5,..41., P ‘_SJYL, slay olaws o L dlie Q.;‘l 4o

Soyd AV Qi b glage Hisle 4 DPC L,

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


https://www.opsi.ir/article-1-2038-en.html
http://www.tcpdf.org

