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Investigation of Nonlinear Optical Properties in 2D MoS;, Nanostructures

Afshin Alipour’, Soghra Mirershadi?, Seyedeh Zahra Mortazavi®, Farhad Sattari*

!Department of Physics, Faculty of Sciences, University of Mohaghegh Ardabili, Ardabil, Iran
2 Department of Advanced Technologies, University of Mohaghegh Ardabili, Ardabil, Iran
®Department of Physics, Faculty of Science, Imam Khomeini International University, Qazvin
Abstract- In this paper, the nonlinear optical properties of two-dimensional MoS, nanostructure are investigated using the Z-
scan method by continuous wave lasers with 12 and 55 mW at 532 nm. The properties of the size and sign of the nonlinear
refractive index and the nonlinear absorption coefficient are calculated using the Z-scan technique. The corresponding third-

order susceptibilities is determined to be as large as 107 (esu) under laser excitation. This large third-order optical
nonlinearity, makes this structure suitable for application of optoelectronic devices and phototransistors.

Keywords: Z-scan technique, Nonlinear optical properties, MoS,
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MoS, oo n; p 1@ Im @ Re y®
sample (cm™) (cm¥W)  (cm/W) (M2 (esu) (esu)
Pin =55 mW 1.71x10° 2.15x107 342  1.89x10™ 1.41x10® 9.5x10%
Pn=12mW  2.04x10° 2.30x10° -1.32x10° 0.45x10%° 1.51x107 3.6x1072

DI uyd chF i CeSh cope Al nl e
3,50 MOS; Ll 5l pomw 4l pe (5 )L8 00y 5 > e
a8y &S 203 o0 LS @S 28)S 18 om)
ool asl aoliEl i) oas el Lo et e
Oleyer iz b il jo 50 5l Sad Gl (eizeen
a8l o 3l ae STl 4 4l > 5l (6135 (ygis8 g0
o5 53 0,0 Sy ealin b (Seisd 93 iz oy s

g g0 ol

&=l

[\] M. Sheik-bahae, A. A. Said, E. W. Van Stryland, “High-
sensitivity, single-beam n, measurements”, Opt. Lett., Vol. 14,
pp. 955-957, 1989.

[¥] A. M-Sanchez, K. Hummer, L. Wirtz, “Vibrational and
optical properties of MoS,: From monolayer to bulks”, Surface
Science Reports, Vol. 70, pp. 554-586, 2015.

[*] C. Yim, M. O’Brien, N. McEvoy, S. Winters, 1. Mirza, J. G.
Lunney, G. S. Duesberg, “Investigation of the optical properties
of MoS; thin films using spectroscopic ellipsometry”, Appl.
Phys. Lett. Vol. 104, pp. 103114-103118, 2014.

[f] R. Wang, H-C. Chien, J. Kumar, N. Kumar, H-Y. Chiu, H.

Zhao “Third-Harmonic Generation in Ultrathin Films of M0S2”,
Appl. Mater. Interfaces, Vol. 6, pp. 314-318, 2014.

[] W. Van Stryland and M. Shei-Bahae, “Z-Scan,
Characterization Tech-niques and Tabulations for Organic
Nonlinear Optical Materials”, M. G. Kuzyk and C. W. Dirk, Eds.
New  York: Marcel Dekker, 1998, pp. 655-692

IRl Sigi98 (5,9ld g (o il ST e 9 Sigied 9 Sl il 14557 o) lor g e

5 b lalund izen ol sal 03,50 (V)
Jol @l g 0 )5 el o f 65L8 03y (oe909e

ol 00 00)3] (\) Jsd? o ).».: UT )l

110
] m— Experimenta Ay
Theoretical Fit /' -~
o 1705+ (& 4
2
g /. .kl T
=] . -
g 1/00 5 h---i- - [ ] n — —
5 \ /
5 = '
3 T 7
N 0/85 L] /
‘T L
: =
=] L I
< o/90 4 3.
1
W
0785 T T T T 1T T~ T T+ 1T T T T T * 1
80 -60 -40 20 0 20 40 60 80
Z (mm)
—=— Experimental
254 - Theoretical Fit
Fa
/N
q’é (u ,/" \\
@ 2/0 4 /NN
b= ' § [
E / \
2 ‘_/ ) \\
n
S s /
3 / \ "
N -,' .‘\' . |
© I / \ o
E1wo{ am = \ f
=] n [ n =
= n / N /
L] - (] [ ]
—n R ]
0/5 w
T T T T T T T T T T T T T 1

A

-40 -30 -20 -10 0 10 20 30 40
Z (mm)

SU s b Wi b Z-osls SalSls e XSS

L;L:,a\\‘ :(;_,‘)}QDJL:AOO (;&”))ﬁj ul‘}.? Ls‘f! MOSZ )LT;-LA

u\j

Z-g)lo ialejl ons alonil Slewloes :(V) Jsor

a3l o yiws B WWW.OPSLLIE cols jo a5 ol jlael glyls 5,90 50 allis ol


https://opsi.ir/article-1-1425-fa.html
http://www.tcpdf.org

