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Simulation and experimental analysis of OPD of innoslab amplifier

Mohanna Najafy" 2, Mahdi Shayagn Manesh? Arezue Sepehr!, Mohamad Mahdi Majid' and
Shahram Kazemi!

Tranian National Centre for laser science and technology (INCL), Tehran, Iran. PO Box: 14665-576

2 Physics Department, Iran University of Science and Technology, Narmak, Tehran, Iran

Abstract- In this paper the optical path difference (OPD) has been investigated in theoretical and experimental
approaches. Formed by thermal distribution within active medium, OPD plays a key role in laser wave distortion
passing through a crystal. Theoretical and experimental results show that, the profile size in far-field of a flat wave
front beam passing through a 20x20x2 mm3 Nd:YAG slab is about 7.5 times greater_in 300W pumping condition
compared to zero pumping.
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Linear and non-linear properties of CdTe nanoparticles
Elahe Rahimil, Elnaz Iranil, Kasra Bouriaeyl, Elnaz Yazdanil
Dept. of Physics, Faculty of Basic Sciences, Tarbiat Modares University, Tehran, Iran.

Rahimielahe9574@amail.com

Abstract: Nonlinear optical responses in materials have many applications in industry and telecommunications
including the optical switches, optical limiters, spectroscopy, and optoelectronic devices. In this work we focus on
the study of the linear and nonlinear optical response CdTe nanostructures. For this aim, CdTe nanoparticles are
generated by thermochemical synthesis method and then the linear optical response to three effective parameters
of synthesis such as synthesis time, temperature and the pH scale has been analyzed. In the following, the nonlinear
refractive index and nonlinear absorption coefficient are measured by Z-scan method.

Keywords: Non-linear optics, CdTe nanostructures, Z-scan method
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Simulation of the linear spread lens and investigation the effective
parameters on it using COMSOL software

Mahdi Safarbiranvand, Sajjad Qaani Gholamhosseini, Naser Siahvashi*

Department of Photonics, Imam Hossein Comprehensive University, Tehran, Iran

Abstract- Some laser applications require the use of a linear laser beam instead of using a laser point, and
cylindrical lenses, Fresnel lenses, and linear spread lenses are used for this purpose. In this article, the linear
spread lens was simulated in COMSOL software and the effects of the sharpness of the teeth, the angle of the apex,
the number of teeth, and the thickness of the lens on the linearization of light and the spot size on the observation
plane were investigated. The simulation results show that the sharpness of the teeth, without changing the spot
size, causes the uniformity of the light distribution on the screen and the number of teeth and the thickness of the
lens have no effect on the linearization of light. But the results indicate that the spot size is strongly dependent on
the angle of the apex of the teeth.

Keywords: Apex angle of teeth, Lens thickness, Linear spread lens, Number of teeth, Teeth sharpness
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Increasing the efficiency of heterojunction silicon solar cells using a-
SiGe:H emitter layer and its doping grading

Mahmood Roshandel banal, Hadi Bashiri2, Mohammad Azim Karami™

123 School of Electrical Engineering, Iran University of Science & Technology (IUST), Narmak, Tehran, 1684613114,
Iran
karami@iust.ac.ir *

Abstract- In this paper, the effect of the doping grading of the a-SiGe:H emitter layer on the performance of a heterojunction
silicon solar cell is investigated. The a-Si:H emitter layer deteriorates the solar cell performance due to its high absorption
coefficient, high defect density and low conductivity. In this article, we were able to improve the efficiency of the structure by
replacing the a-SiGe:H layer with a-Si:H layer, and doping grading of this layer. It has been determined that by replacing the
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a-SiGe:H emitter layer with a-Si:H layer and its doping grading, the efficiency is 3.01%, the filling factor is 5.26%, the open
circuit voltage is 28 mV, and the short circuit current density is 1.86 mA/cm? increases compared to the structure without
doping grading and without buffer layer. Under global AM 1.5 conditions, the optimized cell has an open circuit voltage of
0.72 V, a short circuit current density of 32. 66 mA/cm? a filling factor of 82.86% and an efficiency of 19.51%.

Keywords: heterojunction silicon solar cell, doping grading, emitter layer, a-SiGe:H, efficiency.
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Studying the nonlinear optical features of MoSe: using Spatial Self-
Phase and Cross-Phase Modulation Technique

Moein Golestanifar, Mohammad Ali Haddad*, Fatemeh Ostovari, Amir Namiq Hassan
Department of Physics, Yazd University, Yazd, Iran, PO Box 89195-741

Abstract- The discovery of MoSe: nanosheets attracted a great attention in this class of materials. In this paper,
we investigate the nonlinear optical properties of MoSe:. We applied spatial self-phase modulation and spatial
cross-phase modulation to estimate the nonlinear refractive index of n: and third-order electrical susceptibility
of x® for MoSe: dispersed in NMP solution at five different concentrations. A 532 nm continuous-wave
Nd:YAG and 632.8 nm He-Ne laser were used in the experiment. the results indicate that the n; and x® values
are in the order of magnitude of 10* cm*W and 10 e.s.u for MoSe: nanosheets.

Keywords: Nonlinear Optic, Nonlinear Refractive Index, Spatial Self Phase Modulation (SSPM), Spatial Cross-Phase
Modulation (SXPM), Third Order of Electrical Susceptibility.
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Measuring spectral extinction (ATN) in aerosol particle using
hyperspectral imaging

Ebrahim Ghafouri, Dorna Bakhshali Zadeh, Majid Panahi, Amin Abedi, Ali Bayat

Department of physics, Faculty of Science, University of Zanjan (dornall07@gmail.com)

Abstract- Black carbon (BC) is widely used in various manufacturing industries as a black pigment and is harmful
to human health and causes global warming. The light absorption measurement is a rapid and non-destructive
method to determine BC concentration. The optical attenuation method (ATN) measures the amount of visible
light absorption while crossing the aerosol filters. In this paper, the spectral of ATN is measured using
hyperspectral imaging method based on time and wavelength. The results show that the amount of ATN is directly
proportional to the amount of BC, and the higher the amount of ATN and BC, the higher the amount of light
absorption. Morevere, the amount of ATN in higher values of BC is different in different wavelengths, while in
lower values of ATN and BC, dependence on wavelength is less observed.

Keywords: Hyperspectral imaging, Black Carbon, Spectral extinction, Light absorbtion, Wavelengh
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Propagation and Interaction of Airy—Gaussian Beams in
Photorefractive Media

Zahra Mansouri, and Gholamreza Honarasa

0zahra.mansouri0@sutech.ac.ir

Physics Department, Shiraz University of Technology, Shiraz, Iran

Abstract- In this paper, propagation of Airy-Gaussian beams passing through a centrosymmetric photorefractive
medium is discussed by solving propagation equation numerically. Then, the interaction of two Airy-Gaussian
Beams during propagation in centrosymmetric photorefractive media has been studied. The Results show that
one- or three-component breathers can be observed for the in-phase case only when the transverse distance takes

a certain range.
Keywords: Airy-Gaussian beams, centrosymmetric Photorefractive media, Beams interaction.

792


mailto:0zahra.mansouri0@sutech.ac.ir

oRils o))l K998 (5 59lid g (owiipe il ST (a0 5 g ()|l K998 9 Sl el 1S et 9 e

L oS solse plos 5 ol slajol o a5 canl g b LSl
oS S o il g A 053 CuSlh oo oS
a0l gy Sl laxe £oi 90 0gd o0
s LS el g 35 e (SSh s Slelarre
200 b e (S el LSl )e slelare o
Ll w50 51 g s Syl 2SIl 51 slwe
Sl 2 O)E 35 50 (S5 Sledarme (09 (o> e
ey ellie cpl o [¥] il pgs ax o Sulg mSUl S
» bl sl S o Laul ol

wIb-6 2l sy »

o slp b sl Jae Kn0g,0 dlolae Olg> 6 0l @b
BN o)é g_i.: 6‘)‘.’ 9 ‘5..1...;7 J....,...:Lu ol.? RSJ 9O ypaswe 0)5

V]l 15 Sge 4 san o Sl 69,8 Hlae S

d?y
dx 2

—xy =0
M)

S el pgd A yo a sl e alolas o Soslu oyl
CeSidyg bae Sy p0 a5 WS Ll o ) )8 9
5o s g 0ad o Jiie 7 jgme olaiel o i3S e
slasl dolae cls cpl o068 0 00ulil p X Cga dlactel
O ygod ) S 50 598 slalaze ;5 g0 G 6,85 5 0

:[&]o,.; KUY PES

1 0% u
- _ﬂ >
(1) "

2 0s?
Sy o e el B ol S U ol o a8

Gy ) Oyse 48 5 ¢ am e bl )l ol

. ou
i —+
og

Ng o0

793

VEV et WY lpl Gl ol smio

doddo

3945 Canl oas 438 5 6l SIS 5 6l 5 sl
Zlool .8l anwsi 6 pl Jow zysm v Lawgs VAT e s
Jlo 50 (segiilsS Sl aey jo )b ordgl sl 55!
4 5 el-s ! slagi p lasl D was 8,e012V4
5 aber l dalie Gladae jo oy g (98O0
S sl g sl glalae (5 9 S sl sl
GiSeny elyr mimmen [F-YIow! sas w)p
8 sy 3590 s d lame 13 LuglS-o pl slagi
Ly, oS- pl $55 98 (iiSon p olos 0] el as §
By o Aol (e byl oS bl e

355 S 8955 55 59 oo

S Sy s @ sl slagip asllbae el slalo 5o
Sl 00,5 > 09 4 (ool dxg Jgeme s
e (5o e Slacel o SLacsl Ll Sy (o plee
395 o Job 10 Cpizmed lagi p ol .l ol5T slas jo
Las 1) 0g5 JLsle Jm e bas 3l sl
Cools 6l 55 alese oly et Lolul 5 0sS o
ol 465550 Ol 50 (2 g 9)ls (Sdigd e i 355
A oo plid 1) samoclils 09 Shy S 2,
oo )5 shils g aian (5ln 9 59 slag n iz
S 5] S sl s @iy, des 5l slagly
a8 sizwd [A] slge Slolol dY] sssgins 395 slonlly
a5 Ll 5l S it (loj 53 o 5 (2,5 bl 3 o8
A azg 3550 sl ool 5in Oy 4 (ol 5
h srl Glagin & wbioe joai plply ol 435
—snl slagin B oS dase (cusls o51800 b ol o
3o b ol on ) sl cols a5 s g1 s 1) g8

CSt s o witen Slells o 5 LS s



oRils o))l K998 (5 59lid g (owiipe il ST (a0 5 g ()|l K998 9 Sl el 1S et 9 e

~v=0.07

1.5 1.5
4
1 1
R
2
0.5 0.5
0
-10 0 10 -10 0 10
S S
=1
1.5 1.5
4
1 1
Y
2
0.5 0.5
0
-10 0 10
S S

hlizee (S gl yelly co GuglS- sl slogi il olgs ¥ IS
Wolae wglS-s pl slogi p Lol olos (o) 2 sslaie @
2o wlo &5 05 pplys J> goue Sjgo a4 ) (V)
o sl IS 0 a4 jghailan Lol ool Y S
b s by gl Glagin b 293 Cools
Sgin lol idn 0ploe dgame CuSl g (09
T 4 ol )90 5 amd po St 1) bl uglS -6 )
&S e pl pooglle abe als B el L
98 Fn 98 sEFay =1 S el
bt e g ol Gilp cuols g 0gd e o
oalive Blgi oo i ) (i 5 990 00 Sgdme (o4
—6nl Fn g0 (RSery PlE sy ek 40 )S
9928 5y (OB I e CaShyg slalame 1o gl
a1y Sl 5B L ool bule (wgll-s pl 555 90 5l JSite

S (o0 S )0 p) Oy

u(s,0) = A Ai(s — B)e¢ g

+€e A Ai(s+ B)e*+Blg (+8)/ ®

$32 95 s B P 9555 90 G sos Aol B Ll

794

VEV et WY lpl Gl ol smio

S =

X

X, X,
el Ll Lo k g olgzdo gLaS sl Xo Lyl jo
G OlP e 1) 699,8 azbo 10 sam SO wilS-s 0l $5
fals s oo @90

u(s,0) =A,A, (s)exp(as)exp(-s® +y?) s

sl @l Ai(0) adgl 5055 55 atals Ag ol ,0 45
—spl sl S5 LY g ple G cere @
3 5UL g 6 gy oo B me 5l lag el ol
3l ol 3)lge 0l (Byxe Sgaze (5551 L s 2l Slogi

D el Logl8-s ol slagi

I - o pl sy p SiSor 9 HLi]

Fell sl el nl g ol gl VS
.)5....4‘59 IRV-YRA )514.»[.‘0& .AAOGA OL“'“" |) el (5‘).4..5
SHx SE ojlail a4y (B g o)l hled spl 65p @

Dy oo ho gwglS oy 4 0l

* = r r

1.8
y=0.03
1.6 F — i), 07
»=0.09
14} - — =l
1.2 F A
"
B 1 "
= 4y
T08 "
L
0.6 I
S
0.4 /\ 1' l|
0.2 WO
[
] P Iy AA S eassaneanel
15 10 -5 0 s 10 15
walises JouS sl el sl 4 ogB-s pl 95 Dol ales ) S



oRils o))l K998 (5 59lid g (owiipe il ST (a0 5 g ()|l K998 9 Sl el 1S et 9 e

Ogise & mdd Sl slogin Seny
09y A sl ot slacas g 0,00 gl it
S oS odg =T Bl se=0 36
S8 eesd wiile (oo sl welas b ol
) kS slo Sy S5 fel)l 5 poye alald
V51 eS) ‘5‘?95‘42 5A1 saslb b.o,s s

A Glaaals b wSe 05 o Sl owdlS g
Sasbl Lasl jo samte owiis slaci> (5,0 Ay

g oo ol
L &2 o

[1] Berry, Michael V., and Nandor L. Balazs.
"Nonspreading wave packets." American Journal of
Physics 47.3 264-267 (1979).

[2] Deng, D., and H. Li. "Propagation properties of
Airy—Gaussian beams." Applied Physics B 106.3 677-
681 (2012).

[3] Xiao, Yan, Jing Zhang, and Pengxiang Wang.
"Controllable transmission of Airy-Gaussian beams
in fractional Schrodinger equation under Gaussian
potential.” Optik 235 166627 (2021).

[4] Chen, Ye, etal. "Collapse arrest in a two-dimensional
Airy Gaussian beam and Airy Gaussian vortex beam
in nonlocal nonlinear media." Communications in
Theoretical Physics 74.2 025501.(2022).

[5] Jiang, Qichang, et al. "Propagation properties of
Airy—Gaussian  beams in  centrosymmetric
photorefractive media." Journal of Modern

Optics” 65.19 2243-2249(2018).

[6] Zzhang, Peng, et al. "Trapping and guiding
microparticles with morphing autofocusing Airy
beams." Optics letters 36.15 2883-2885 (2011).

[7] Polynkin, Pavel, et al. "Curved plasma channel
generation using ultraintense Airy
beams." Science 324.5924 229-232 (2009).

[8] Amako, Jun, Daisuke Sawaki, and Eiichi Fujii.
"Microstructuring transparent materials by use of
nondiffracting ultrashort pulse beams generated by
diffractive optics." JOSA B 20.12 2562-2568 (2003).
[9] Jiang Q.C., Su Y.L., Nie H.X., Ma Z.W. and Li Y.H.
“New type gray spatial solitons in two-photon
photorefractive media with both the linear and quadratic
electro-optic effects”, J. Nonlin. Opt. Phys. Mat., 26
1750006 (2017).

[10] Peng, Yulian, et al. "Interaction of Airy—Gaussian
beams in Kerr media." Optics Communications 359 116-
122 (2016).

795

VEV et WY lpl Gl ol smio

S sl wsl-nl Fr 93 S T JSS
s o Ll @ =6 Gl zyls 5 @ = 056 5,0
=B jY-=B o, alols a5 Sl 4 0K calie
o5 ol V=B as Kin 5 Sy g0 Leis 0L O
> Gl Sz 9 et Lol 09l o0 cdaline Sy ST
SiSa y LwﬁLN Ol g 098 o camline 58 5l 2>

Dbse U 5B 5l @) sl ! $n 99 (e asdl

-10 0 10 -10 0 10
s s
B=2 =0

" w. ~ 1"
1.5
v o5 | 1 (W I
0.5
0 0
-10 0 10
s

% B=-5 =0 5 15 B=-5 ¢p=m
=R\ N A1 Sil ]
20 0 20 =20 0 20
s s
o B=1 ¢=0 - B=-1 ¢p=un
=3B! W 1 Sl WiViW ]
-20 0 20 =20 0 20
s s
. B=0 ¢=0 - B=0 =7
= JAY | IR T ]
-20 0 20 -20 0 20
S S
- B=2 ¢=0 . B=2 ¢=mn
= obE A%\ 1 Si i\ ]
-20 0 20 =20 0 20
S S

565l 2l 956 gy sl pl Glog p JiSen Y S

=

alols g o9 ot e b Wi opl jo wwolls job
—spl gy GiSeny g kil ely p ], sose
wlo0 )8 gy 2 5B 5l 2 g 5B gy Lalpd o gl

ey p o 0,5 odalin B 21 8 50 sl o, alold



9 Se) (il et 9 S
RS (a3 g ()l Sdgigd
Olpl Seigish (5,5l 5 (i
Gl srio oKils

MBI V]
V) age VTS

Jolro jlao ol jor S935 & jwg 3 Wil 0 (1,5 Sigounlly gigm
Cad 3 do2ui «(5 o> Lol

}‘}ff‘:’ v °|§ & o‘o 6‘5)-? w . 5 s 3 .‘o

Sa.Heidari@sutech.ac.ir, nozhat@sutech.ac.ir

i alyl SQ3 3 & g 8 Wil Ho iudad 3 Jiumo g (S5 S p1dy el Sigeanly gigw S Al (ul 50 - euaSs
39+ N\Y8 ps Gl L) g 18/Y dB higols Canud (51510 gmdiguw +/AY eV s +/AY eV I 81,5 o leoscds by puuti b .ol
Sl 0l 00lo (LS g ! pauiw! HLS L (6 100 Jow (g 5lwducd guls Suw)d (ow)p Holiinds Cpdaxed .ol )Y nm zgo Job
o (3l Jdd ay ¢ piutad I Jiliuno (0Lt i -3510 3929 JOlao Hlio g (gilwand gl (o (295 ol &5
g Ugu—e uile alico (5595 Wlgdl 1o Wilgi g0 ST 4L Wil i Cub 9 (6 03y pudidd Calil (29w Fwly o LU (igels

Dl ooliiwl i Ll GeuS g b K

JQL:A )‘..\A ‘k)5|)§ gc:.‘:}w gu..\> g‘é_?v_]a..u u}.o.wu.: —o)‘5 .\.JS

Graphene-Based Plasmonic Switch in the Near-infrared Band with
Equivalent Circuit

Saman Heidari, Najmeh Nozhat

Department of Electrical Engineering, Shiraz University of Technology

Sa.Heidari@sutech.ac.ir, nozhat@sutech.ac.ir

Abstract- In this paper, a polarization-independent adjustable plasmonic switch based on graphene in
the near-infrared region is presented. By changing the chemical potential of graphene from 0.83 eV to
0.91 eV, the switch has the high extinction ratio of 19.2 dB and the response time of 0.176 ps at the
wavelength of 912 nm. Also, in order to prove the validity of simulation results, the circuit model of the
structure is extracted and shown that there is good similarity between the simulation and equivalent
circuit results. The proposed polarization-insensitive switch due to having high extinction ratio, fast
response time, tunability and narrow-band absorption spectrum can be also used in various optical
devices such as modulators, sensors and logic gates.

Keywords: Absorption, Equivalent Circuit, Graphene, Surface Plasmon, Switch.
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Experimental investigation and modeling of the temperature
dependence of the maximum and minimum wavelength of Bragg

reflection from a chiral nematic liquid crystal.
Ramin Khalil Sarbaz, Mohammadsadeg Zakerhamidi, Behroz Rezaei, Amid Ranjkesh Siahkal

" Optic Laser and Photonics Group, Research Institute For Applied Physics And Astronomy, Faculty
of Physics, University of Tabriz, Tabriz, Iran, 2Jozef Stefan Institute, University of Ljubljana,
Ljubljana, Slovenia

Abstract- In this article, we have experimentally studied the temperature dependence of the maximum
and minimum wavelength of Bragg reflection in cholesteric liquid crystal (chiral nematic), also using
Haller's assumption and based on Vouks equations for nematic liquid crystal and Ferguson's theory for
cholesteric liquid crystal, model We have extended the four-parameter Li to the cholesteric
environment. The fit of experimental data with this model shows excellent agreement. Experimental
data show that the S5011 chiral material used in the nematic liquid crystal environment of the host
shows a very large HTP, which leads to the compression of the width of the reflection band gap with
increasing temperature, without causing a noticeable change in the wavelength of the central reflection.
This feature shows the high potential of this type of chiral materials as thermo-stable materials for
making stable semi-reflective optical filters with temperature changes away from the cholesteric to
isotropic transition point.

Keywords: Cholesteric Liquid Crystal, Chirality, Cholesteric Pitch, Helical Twist Power.
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