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Nonlocal metasurfaces

Professor Andrea Alu

Photonics Initiative, Advanced Science Research Center, City University of
New York

Abstract: In this talk, | will discuss our recent research activity on metasurfaces
based on highly nonlocal features, stemming from long-range resonant
interactions, lattice phenomena and broken symmetries. Different from
conventional metasurface approaches, nonlocality offers tailored spectral control,
both temporally and spatially, combined with largely enhanced light-matter
interactions. We achieve these features by combining quasi-bound states in the
continuum leveraging broken symmetries with geometric phase variations in
engineered metasurfaces, tailoring at will the supported eigenwaves. The
resulting metasurfaces support sharp responses selective to the impinging wave
properties, effectively realizing a platform for efficient dispersion engineering
and to realize ultrathin transparent films that highly reflect light only when
illuminated by selected polarization, frequency and wavefront spatial distribution
of choice. The demonstrated responses of nonlocal metasurfaces open exciting
opportunities for analog signal processing, augmented reality, secure
communications, nonreciprocal responses based on large nonlinearities, optical
modulators, tailored thermal emission, and enhanced light-matter interactions for
nonlinear and quantum optics.



S 9 Seiul el et 5 S
Sygld 5 (ewidige ulisS el 5 ]

P ol Sisis !

i L /a%/ et i oSl //
W/ SU i Caannd ar

o ol e P,

VES ) Gage VT

Bl u,..,SyU.ei CERR W o.>9.” u\o,i:b.el L}-éﬁ) u’_i».u‘ 00‘9}
TS gy Y Ghaiile 2lee ek o ad; aili>

Sl (ol (onhylg olBils (S5 b 0aSiiils «Sig g Sk olfiule;l

*Mohajer@Khu.ac.ir

o3lo oyl (Sl sl (Shg oy 9 9y 50 By oS g UST jgao Lansiid sl (Sg) (B yre soliie 4 pilo Bgh oS
By S 5 UST suih sungd sliol diges 3 00litiul by s s owy p2 Sikiial )3 9 (S5 po 039030 43 o0lo (i cinb fakyl Cawl
S ST ad pud CansSlh g b g (S i GBS g (w 9 03,5 00bol 8 lailiw] Clale 1 5 ol 9 FUL slo clale

2
5 ool 2 ol oy o Coolle b 1077 T 45 50 51Nz p0lis 5 855 5158 oy 5 e 390 ciliio slacdilé o

oS G WT s 1l ples & azgi by .cadly T3] oole shad pud oSl g > (ks yoB ¢ ymanS 5 UST Cale iy 1581 L o ol
2391 Canwas 1y oo LS s (a7 UST &y 00911 (3819 (gladigns (2w Cile ()19 g0 (b5 ol ConsSolh  p (5 0311

b e S gy R e e 5UST 103l LS

Optical properties of sunflower oil contaminated with aflatoxin B
Hananeh Rafiei', Salman Mohajer Mazandarani'*, Vida Tafakori ?

!Biophotonics Research Laboratory, Faculty of Physics, Kharazmi University, Tehran, Iran
2Microbiology Laboratory, Faculty of Biology, Kharazmi University, Karaj, Iran
*Mohajer@Khu.ac.ir

Abstract: The purpose of this research is to introduce a method to detect the presence of aflatoxin Bi in oil and to
investigate the optical properties of this substance. First, the absorption spectrum of the substance was investigated
in the visible and ultraviolet ranges. Then, by using the original prepared sample of aflatoxin B, concentrations
higher and lower than the standard concentration were prepared, and then the characteristics of linear absorption
and nonlinear refractive index of aflatoxin in different concentrations were studied and investigated and the values

2
of n2 were of the order of 10~° %Was obtained with a negative sign. Based on the results, with the increase of

aflatoxin concentration, the absolute value of the nonlinear refractive index of the material increased. Considering
the nonlinear properties of aflatoxin, by measuring the nonlinear refractive index, it is possible to obtain the
concentration measurement of oil samples contaminated with aflatoxin with an unknown concentration.
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The study of the wavelength selective mirrors effect on the
luminescent solar concentrator efficiency

L.* Ramin Zohrabi, Abdolrahman Namdar, 'Sohrab Ahmadi
1* Optics and Laser group, Faculty of Physics, University of Tabriz, Tabriz, Iran
(r.zohrabi@tabrizu.ac.ir).
1 Optics and Laser group, Faculty of Physics, University of Tabriz, Tabriz, Iran
(a.namdar@tabrizu.ac.ir).
1 Optics and Laser group, Faculty of Physics, University of Tabriz, Tabriz, Iran
(s_ahmadi@tabrizu.ac.ir).

Abstract: In this article, using simulation method, we have investigated the effect of the cholesteric liquid crystal reflectors on the
efficiency of luminescent solar concentrators. Monte Carlo and FDTD methods have been used for simulation. The results of the
investigations show that the maximum efficiency is obtained when the reflection band of the mirror has a shift of 20nm towards long
wavelengths compared to the emission spectrum of the dye and Also, due to the increase in reflection by using reflectors, the
reabsorption rate increases in LSC, as a result optimum concentration has a lower amount than the case without a mirror to reduce
losses due to reabsorption. And finally, we see a 10% increase in optical efficiency compared to the non-reflector mode.

Keywords: luminescent solar concentrator, Monte Carlo, cholesteric liquid crystal, Perovskite
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Graphene Based Copper
Nanoparticles Synthesis by
Pulsed Laser Ablation
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Abstract- In this paper, Graphene nanoparticles, copper
oxide nanoparticles and Cu-Graphene core-shell have
been produced by means of a pulse laser ablation process
(PLA) in deionized water solution. The composition
ratio of materials has been investigated in the structure of
the prepared materials and their optical properties. The
absorption of the samples was obtained by the UV
detective device in the wavelength range of 290 to 800
nm. The most and the least absorbance belongs to copper
oxide and Graphene respectively. Also, the energy band
gap of the samples has been calculated using Tauc
relation in which the least and the most band gap energy
are shown for Graphene and copper oxide respectively.
Structure of the samples was studied using TEM image.
In Graphene and copper oxide compositions, the copper-
Graphene core-shell structure is shown obviously. In
addition, the nonlinear optical properties of copper oxide
based on Graphene have been studied by Z-scan
technique.

Keywords: Copper, Graphene, Nanoparticles, Pulse laser
ablation
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1. Introduction
Today, nanomaterials are of interest for further

miniaturization of electronic devices, nanofluids to
improve the performance of heat engines, chemical
catalysts, etc. The physical and chemical properties
of these materials are strongly dependent on their
size. Therefore, the development of novel methods
for making such materials is of interest [1]. So far,
various methods have been used to make
nanomaterials, among which we can mention sol-
gel methods, chemical vapour deposition and laser
ablation. Laser ablation is a method for making
different types of nanoparticles, including
semiconductor quantum dots, carbon nanotubes,
nanowires, and core-shell nanoparticles. In this
method, nanoparticles are prepared by nucleation
and growth of laser-vaporized samples in a
background gas [2]. Metal oxide nanoparticles and
carbon-based composite materials, especially
Graphene with a large specific surface area, are very
popular research subjects for micro-supercapacitor
electrode materials [3]. On the other hand,
Graphene has gained remarkable scientific research
interests due to its remarkable electronic, chemical,
mechanical, and thermal properties [4]. Among
metal nanoparticles, copper nanoparticles are of
particular importance because they are potentially
effective against various bacterial pathogens, and
they are more cost-effective compared to silver
nanoparticles.

In this research, Graphene nanoparticles combined
with copper oxide nanoparticles have been prepared
and the composition ratio of materials in the
structure of the prepared materials and their optical
properties has been investigated. Nonlinear optical
coefficients of the samples is calculated using
theoretical fits and experimental data in the Z-scan
technique.

2. Experimental Details

In this research, Graphene nanoparticles , copper
oxide nanoparticles and Cu- graphene core-shell
are produced by pulsed laser ablation of graphite
and Cu targets in deionized water environment. The
use of water is based on the scientific experiments

that proved water as a base environment for many
chemical reactions. A graphite target was placed on
the bottom of an open glass cylindrical vessel filled
with 3 mL of liquid whereas height of liquid on the
target was 8 mm. Nanosecond pulsed Nd:YAG laser
with a wavelength of 1064 nm was used to ablate
the targets at a frequency of 4 Hz and 6 Hz
respectively for Graphene and copper oxide. Before
the experiments, all equipment and the targets were
cleaned ultrasonically in alcohol, acetone, and
deionized water to remove any residual
contaminants. The pulse energy of laser beam was
140 mJ/pulse with 4 mm diameter, which was
focused by a 50 mm focal length convex lens on the
surface of the target. The laser parameters were
optimized individually for the ablation of copper
oxide and Graphite plates. Cu target was ablated for
10 min, while Graphite target was ablated for 15
min. All the experiments were carried out at
ambient atmosphere and at 22 °C. For Cu —
Graphene core- shell nanoparticles, two different
concentration ratios of the prepared samples, 1.4ml
Graphene-0.6ml copper oxide and 1.8ml Graphene-
0.2ml copper oxide was mixed. The Transmission
electron microscopy (TEM) image was obtained by
utilizing Philips BioTwin transmission electron
microscope with an acceleration voltage of 75 kV.

The nonlinear optical properties of copper oxide
based on Graphene has been studied by Z-scan
technique. The line 532 nm of a continous wave
(CW), diode-pumped laser was used in this
technique.

3. Results and Discussion

In this paper, pulsed laser ablation method is used
to synthesis Graphene, copper oxide and Cu-
Graphene core-shell nanoparticles with two
concentration ratios, 1.4ml Graphene-0.6ml copper
oxide and 1.8ml Graphene-0.2ml copper oxide (Fig.
1).

Fig. 1 shows the absorption spectra of the samples
in the wavelength range of 290 — 800 nm. In all
spectra there is a peak at about 315 nm which is
shifted to higher wavelengths in the copper oxide
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sample. Also for the samples containing Cu there is
a wide peak at about 630 nm.

1.2
1
> Laserbeam
038 ‘! Lens
E __ A——> Quarnzcontainer
E(}.G —— Deionized water
2 —> Target
0.4
copper oxide
PP BETIRS Graphene S~ reeeT
~— = 1.8Graphene-0.2copper oxide
====1 4Graphene-0 6 copper oxide
0 T
290 390 490 500 690 790

Wavelength (nm)
Fig 1: Absorbance of copper oxide, Graphene
and Cu -graphene core-shell nanoparticles

The larger intensity of the absorption peak of copper
oxide sample, confirms that the number of
nanoparticles produced in this sample is greater than
other samples.
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Fig. 2: (aE)? versus E of copper oxide,
Graphene and Cu-graphene core shell
nanoparticles

The optical band gap energy was determined by
applying the Tauc relation as given below [5]:

afE = A(E — Eg)" (1)
Where a is the absorption coefficient, E is the
photon energy and A is a constant. Due to the direct

E, for the samples, n :% is more suitable. An

extrapolation of the linear region of a plot of
(aE)? on the Y- axis versus photon energy (E) on
the X-axis gives the value of the optical band gap

\Y

(Ez). In Fig. 2 (aE)? versus E, which is known as
Tauc plot, for the samples is shown. Table | shows
the optical band gap of the samples. As is shown in
table I, the smallest and the largest band gap energy
are related to Graphene and copper oxide samples
respectively.

Table I. Band gap energy of copper oxide,
Graphene and Cu-Graphene core shell
nanoparticles

Sample Band Gap Energy(eV)
copper oxide 3
Graphene 2.6
1.8 ml Graphene-0.2ml 2.9
copper oxide
1.4 ml Graphene-0.6ml 2.8
copper oxide

Fig. 3 illustrates the TEM micrographs of the
samples. The images have been provided by the
dried drops of suspensions on carbon coated copper
grids. As shown in Fig. 3, copper oxide cores are
encapsulated with Graphene oxide shells.

Fig. 3: TEM of Cu-Graphene core shell
nanoparticles (Bar:50 nm)

Linear absorption coefficient is obtained by the
following equation:

a=—7InT )
Where, L is the cell thickness and T is the
transmittance of light.

Nonlinear optical coefficients of the samples is
calculated using theoretical fits and experimental
data in the Z-scan technique (Fig. 4).
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Fig 4: The open aperture and closed aperture Z-
scan curves of Graphene and Cu-Graphene core-
shell (the experimental data is shown by cross
mark and the fitted one is shown by solid line).

The following equation is used to calculate the
nonlinear refractive index:

_ Ao
2= iyt 3)

In which L.sr is the effective thickness of the
sample:

Lesr=(1—e ™™ /a (4)
k is the wave vector, I, is the intensity of laser beam
focus and Ag,, is the nonlinear phase change due to
nonlinear refraction. [ is the thickness of the
sample and o« is the linear absorption
coefficient.

The nonlinear coefficient § was calculated as
follow:

do
= 5
b= (5)
In which g, is nonlinear phase change. Nonlinear
optical coefficients of the samples are shown in

table 11.

Table Il. nonlinear optical coefficients of the samples

Sample ny(1071%m?/w) | B(10~*m/w)
Graphene -23.94 2.9
1.8 ml G- -11.49 2.7
0.2ml copper
oxide
4. Conclusion

In this research, nanoparticles of copper oxide,
Graphene and Cu-Graphene core-shell were
prepared using pulsed laser ablation method.
Absorbance of the samples shows that the most
and the least magnitude belongs to copper oxide
and Graphene nanoparticles respectively. Also
band gap energy of the samples were calculated
by Tauc equation and the results show that
copper oxide has the most and Graphene has the
least band gap energy. The TEM image showed
core-shell structure for the mixed samples.
Nonlinear optical coefficients of the samples is
calculated using theoretical fits and
experimental data in the Z-scan technique.
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Enhancement of Photonic Band Gap in a 1D Dielectric-Dielectric
Photonic Crystals

Asghar Molaei Yeznabad, Kambiz Abedi

Shahid Beheshti University, Department of Electrical & Computer Engineering, Tehran,
Iran.

AM.Yeznabad@gmail.com K_abedi@sbu.ac.ir

Abstract- This article aims to increase the photonic band gap in One Dimensional Dielectric-Dielectric Photonic Crystals by
changing the refractive index of the layers (NaF with a RI of 1.326 and BF with a RI of 3.1820) and also by changing their
thickness This has been achieved. In this work, the proposed structure has been studied for the wavelength spectrum of the
visible region (350nm-750nm). The Transfer Matrix Method (TMM) has been used to analyze the structure. With the change
in the refractive index of the layers, the range of reflectivity 2.63 times, and by disrupting the thickness of both layers and
choosing the appropriate disturbance order, the span of reflectivity has been 3.36 times increased. However, by creating defects
in the structure (using Ag), a much wider range of reflectivity was obtained even beyond the visible region, which can be used
at higher wavelengths such as telecommunication wavelength(1.55um).

Keywords: 1D Photonic Crystal, Transfer Matrix Method (TMM), Photonic Band Gap
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Magneto-optical imaging in CoFeB Perforated Microstructure

N. S. Shnan®?, N. Roostaei?, S. M. Hamidi®"

aMagneto-plasmonic Lab, Laser and Plasma Research Institute, Shahid Beheshti University, Tehran, Iran.
®Department of Laser Physics, College of Science for Woman, University of Babylon, Babylon, Irag.

*Corresponding author: m_hamidi@sbu.ac.ir

Abstract- In this paper we try to describe our experimental setup based on charge coupled device in Longitudinal Kerr
setup. For this purpose, we fabricate polydimethylsiloxane based two dimensional microstructures and coat it by gold
layer and CoFeB magneto optical thin films. We record magneto optical longitudinal Kerr effect under 40 mT and record
the response by CCD camera. Our results show that we have good distribution of magnetic moment which is useful for
magneto optical memory applications.

Keywords: Magneto-plasmonic micro structure; Longitudinal Kerr effect; Magneto optical imaging.
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1. Introduction

Magneto optical rotation as magnetic field induced
polarization rotation has many applications in
magneto-optical isolators [1], circulators [2],
memories [3] and some ones. One of the main useful
topics onto the magneto optical (MO) enhancement
is the plasmonic medias, in which light matter
interaction enhances due to electric field
localization in the sample. Based on our
knowledges, there is a lot of researches onto MO
enhancement and engineering based on plasmonic
metasurfaces, but there is no any report onto the
magnetic moment distribution in the samples under
magnetic field. In this report, we prepare magneto
plasmonic sample to investigatete the magnetic
moment distributions.

2. Magneto-optical structure and
measurement setup

In this research, plasmonic metasurface embedded
into the CoFeB microstructure was fabricated using
a low-cost technique based on nanoimprint
lithography and the magneto-optical properties of
the proposed metasurface were experimentally
investigated. In this method, the charge-coupled
device (CCD) of a camera was used as a stamp,
which has a two-dimensional periodic square
pattern with a periodicity of about 2 um. Also,
polydimethylsiloxane (PDMS) material was chosen
as a substrate, which is a flexible and transparent
polymer that makes it a good candidate for soft
nano-lithography technique.

A schematic array of the sample fabrication process
is shown in Fig. 1. First, a CCD was carefully
extracted from the camera without damaging its
surface. Then, the CCD was placed on a glass and
the mold was fixed on it and around it was sealed
with thermal glue to prevent leakage. In parallel,
PDMS polymer (SYLGARD 184 DOW
CORNING) and curing agent were mixed at a

weight ratio of 10:1 with a DC stirrer for 5 minutes
to obtain a homogeneous mixture, and the mixture
of PDMS base and curing agent was injected into
the prepared mold on the CCD. For degassing, the
sample was placed in a vacuum chamber for 15
minutes. Afterward, the PDMS composite was
cured using a hot plate with a gradual increase in
temperature from 50 to 100 °C over a period of 1 h.
Finally, the sample was kept at room temperature
for 24 hours to finalize the pattern transferring on
the PDMS substrate. After 24 h, the patterned
PDMS film was carefully peeled off from the CCD
stamp, and a 2D periodic PDMS-based
microstructure was successfully achieved.

Mass ratio PDMS ﬁ
10:1 Composite
PDMS o Curing /
base (A\: 7 | agent (
— e

=

Mixing

CCD Stamp

—\ =\ > CoFeB
»

“—>Au

R

Sample
§

Perforated PDMS

' énring
Degassing

Figure 1: A schematic array of the fabrication process of the
CoFeB perforated microstructure.

Based on this method, a patterned PDMS-based
sample was produced, which was covered with a
thin gold layer with a thickness of 35 nm using the
sputtering device. After that, a magnetic thin film of
CoFeB with a thickness of 30 nm was deposited
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onto the fabricated plasmonic microstructures using
direct current (DC) sputtering technique. In this
way, two-dimensional plasmonic metasurfaces
embedded into the CoFeB microstructure was
successfully fabricated with a low-cost, and simple
design method based on soft nanolithography.

It should be mentioned that DC sputtering
deposition of gold thin film was carried out under
the conditions of DC voltage of 365 V, plasma
current of 0.01 mA, chamber pressure of 0.005 mbar
and substrate rotation speed of 28 rpm. Also, DC
sputtering deposition of CoFeB thin film was
performed under the conditions of DC voltage of
370 V, plasma current of 0.02 mA, chamber
pressure of 0.004 mbar and substrate rotation speed
of 28 rpm.

A schematic array of the measurement setup is
shown in Fig. 2. As shown, the unpolarized light is
linearly polarized by the polarizer, and the polarized
light incident onto the sample under the magnetic
field. After that, the change in the polarization state
is monitored by the analyzer and analyzed after
collecting by a CCD camera. The reflected light
from the sample is coupled to the CCD camera and
then images of the field profile were recorded using
a CCD camera, as shown schematically in Fig. 2.
All experiments were carried out at room
temperature.

Sumple
Electromagnet f

[ A ¢
S, \

N
ol
i
£

> % e

)
Halogen Lamp

Figure 2: A schematic arrangement of the experimental
measurement setup.

3. Results and Discussion

At the first glance, we must get sense about that our
microstructure has magneto optical response. For

this purpose, we record spectral magneto optical
answer of the sample by our normal experimental
setup as explained in [4, 5]. But as mentioned in the
introduction part, we want to know about all of
pixels in our spectrum recording system by CCD
based imaging for the first time.

3

3 :
L -l
b =3
= Q
Q —
®

ME@120 degree

Fig. 3: profile of CCD in 120 degree between analyzer and
polarizer for (a) without MF, (b) Left applied MF and (c)
Right applied MF.

We record field profile of the sample in all of sweep
angles from 0 to 180 degrees and as shown in Fig.
3, we gather these profiles in one angle for example
set to 120 degree. These results for the case without
magnetic field, Left and Right directions show little
change at the first glance. By deep attention, we can
see slight changes in X and Y direction of two
dimensional images of our CCD's result which must
be more investigate by new data set.

As our based knowledge, we define MO figure of
merit as I.-Ir/lo, in which 1., Iz and lo define
intensity for left applied MF, right applied ones and
without MF respectively. This parameter for our
selection angle, 120 degree, shows in Fig. 4 in both
X and Y sweep directions.

As shown in this figure, we have two separate peaks
in X direction in the left side of the profiles' center
with good contrast, main deep in the center part and
another little peak in the right hand side of the
profile.
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This field profile changes completely on the second
directions, Y, as shown in the bottom picture of
Fig.4. The main physical reason of this fact which
repeat in all other direction also depends on our
samples's moments. It means MO moments of the
sample and the main magnetization moment in the
X and Y direction change.

Heatmap
0.2920

0.2284
01648
01012
0.03760

-0.02600

Position X (um)

Heatmap
0.1140

0.09060

0.06720

0.04380

Normalized Intensity (um)

0.02040

-0.003000

A

Fig. 4: MO figure of merit for X and Y sweep
directions.

Conclusion:

In sum, we fabricate magento plasmonic sample
based on two dimensional gold and CoFeB thin
films. In order to get magnetic moment distribution,
we measure the MO spectra of the sample under 120
degree incidence angle by CCD camera. Our results
show the useful results by using this experimental
setup.
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Optical properties of contact lenses based on silver nanoparticles for
color blindness correction under stress

N. Roostaei, H. Jarollahi, and S. M. Hamidi*

Magneto-plasmonic Lab, Laser and Plasma Research Institute, Shahid Beheshti University,
Tehran. ‘m_hamidi@sbu.ac.ir

Abstract- Color blindness or color vision deficiency (CVD) is a type of ocular disease that prevents the recognition
of different colors. Until now, the cure for CVD was not discovered. However, tinted glasses and lenses were studied
as hopeful devices for CVD correction. In this work, plasmonic contact lenses based on Ag NPs were fabricated
and proposed for correction of blue-yellow CVD. Polydimethylsiloxane was chosen for producing the lens, which
is a biocompatible, and flexible material and can be a good option for fabricating the contact lenses. Further, the
optical properties of the lenses were investigated by applying mechanical stress. Synthesis of Ag NPs inside the
lenses by a self-assembly method can offer new insights into the applications of smart lenses for CVD management.

Keywords: Colorblindness, plasmonic nanoparticles, contact lens, LSPR.
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Analysis of reflection spectrum in micro and nano rubidium atomic
cells

Reza Gholami, Mahnaz Asadolah Salmanpour, and Mohammad Mosleh, Seyedeh Mehri
Hamidi.

Magneto-plasmonic lab, Laser and Plasma Research Institute, Shahid Beheshti University,
Tehran, Iran.

Abstract- Miniaturized Rubidium atom vapor cells play an important role for atomic spectroscopy, observation
and precise measurement of frequency, magnetic field and electric field. In this article, we have reported how to
fabricate and measure the reflection spectrum of these cells, and we have investigated the displacement and
broadening that happened on the reflection spectrum. Our results show the effective role of the reflective layer
consists of gold nano island in the broadening and frequency shift of the rubidium gas in the manufactured nano
cells.

Keywords: Micro-cell, Nano-cell, Rubidium atom, Atomic spectroscopy, Casimir-Polder
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Investigating of cold plasma treatment on the optical properties of the
mesoporous TiO: as an electron transfer layer in perovskite solar cell.

Fatemeh Hashempoor Dastjerdi'?, Mahmood Borhani Zarandi'**, Hojjat Amrollahi Bioki'-?,
Mehdi Sharifian!

! Department of Physics, Yazd University, Yazd, Iran

2 Photonics Research Group, Engineering Research Centre, Yazd University, Yazd, Iran

Abstract- The traditional-based solar cells use an electron collection layer that requires sintering at 450 °C. In
this paper, the cold plasma method was used for the surface treatment of the mp-TiO: layer to make a porous
layer as an electron transfer layer in perovskite solar cells. In order to optimize this effect, TiO2 nanoparticles
were deposited on the FTO substrate and subjected to plasma irradiation for different periods (30, 60 and 90
seconds). Based on the optical characterization, the greatest effect was obtained for samples with plasma



OlRl S5398 (659L8 g (owiige il 25T e lg Ol ! Sgi9d g Seinl (Wl 48T ety g s

treatment time of 60 seconds, and optical properties such as bandgap in the range of 2.6 eV were obtained, which
is in agreement with the results of the thermally annealed samples.

Keywords: Band gap, Cold plasma, Mesoporous TiO- layer, Surface treatment.
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Coherence and decoherence effects in the coupling of two dissimilar
qubits in the presence of quantum oscillations

Milad Norouzi', Jamileh Seyedyazdi'", Seyed Mohammad Hosseiny?", and Fatemeh
Irannejhad’

! Physics Department, Vali-e-Asr University of Rafsanjan j.seyedyazdi@gmail.com

2 Physics Department, Faculty of Science, Urmia University sm.hosseiny@urmia.ac.ir

Abstract- In this work, using the pulse technique, we investigate coherence and decoherence effects during
quantum oscillations in the coupling of two dissimilar qubits. With the increase of temperature and coupling
energy in this system, the decoherence effects increase and the coherence of the system is suppressed. On the other
hand, by increasing the Josephson energy of the first and second qubits, the quantum coherence in this system
increases, which can be seen as a background in improving the performance of Josephson parametric amplifiers.

Keywords: Quantum coherence, Coupled qubits, Quantum oscillations, Quantum radar.
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Nonclassical properties of binomial state in the presence of an electric field

Seyedeh Robabeh Miry !, Fatemeh Ahmadi 2
12 Department of Engineering Sciences and Physics, Buein Zahra Technical University, Buein
Zahra, Qazvin, Iran

The behavior of the binomial state in the presence of an electric field is considered. The quantum vacuum is unstable
under the influence of an external electric field and decays into pairs of particles-antiparticles, a process that is known
as the Schwinger effect. The non-classicality of the binomial state is investigated using the Vogel criterion, in the
presence and absence of an electric field. Both particle and antiparticle subsystems have been studied. The results
show that for the particle state, increasing the electric field, the non-classical region decreases, and for a sufficiently
large electric field, the non-classical region disappears completely. However, the antiparticle subsystem has a different
behavior, so when the electric field is turned on, first the non-classical region increases, but eventually it disappears
due to the large electric field.

Keywords: Schwinger effect, Binomial state, Nonclassical properties.
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Absorption Improvement of graphene-based Terahertz detector

Abdollah Alizadeh, Jafar Fathollahi Koucheh, Mohammad Bager Dalgawi
Department of Electrical Engineering, University of Bonab, Bonab 5551761167, Iran.

E-mails: alizadeh@ubonab.ac.ir, Ffathollahe@gmail.com, mdelghavi@yahoo.com

Abstract- Optical detectors are structures that convert light into electronic signals and are one of the important
parts of optical integrated circuits. Recently, graphene has attracted the attention of researchers as a two-
dimensional material with optical and electronic properties suitable for use in detectors, which covers the
frequency spectrum from terahertz to infrared, and many applications in communication, space science, people
scanning, and packaging. In this research, a terahertz detector based on graphene is designed and simulated and
has been tried to increase of the absorption coefficient. By appling graphene to improving the optical absorption
in the frequency range of 0. 3 to 3 terahertz, and subsequently the results obtained from the optical analysis to
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achieve the electrical results of the simulation of the optical detector in the DEVICE section of Lumerical software,

have been applied.

Keywords: optical detector, graphene, absorption, THZ, frequency.
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Solvent effects on photovoltaic parameters of 2D/3D perovskite solar
cells

M. Mozaffari*, A. Behjat, M.A. Haddad, and A. Benvidi
Department of Physics, Yazd University, Yazd, Iran, P.O. Box 89195-741

Mahnaz.mozaffari@stu.yazd.ac.ir, abehjat@yazd.ac.ir, mahaddad@yazd.ac.ir, and
abenvidi@yazd.ac.ir

Abstract- In this research, 2D/3D perovskite solar cells were fabricated using phenyl trimethylammonium
(CoH14N) separator cation. Phenyl trimethylammonium iodide (PTAI) solution by isopropanol and chloroform
solvents were prepared. Measured photovoltaic characteristics of the fabricated samples, show that the 2D/3D
perovskite solar cells using isopropanol solvent have higher efficiency than that of solar cells using chloroform.

\f2


mailto:Mahnaz.mozaffari@stu.yazd.ac.ir
mailto:abehjat@yazd.ac.ir
mailto:mahaddad@yazd.ac.ir
mailto:abenvidi@yazd.ac.ir
mailto:Mahnaz.mozaffari@stu.yazd.ac.ir
mailto:abehjat@yazd.ac.ir
mailto:mahaddad@yazd.ac.ir
mailto:abenvidi@yazd.ac.ir

OlRl 5398 (6598 5 (qwiige il A8 el g (3l Sigigd 9 Sl il AT ey 9 S

Keywords: Chloroform, 2D/3D Perovskite, Efficiency, Isopropanol, Solar Cells.

Bgd oo (e BAMMaXans (IS Jge 8 b (ygnsS>
BRI T TR CEP L vE= W WRPR W TR o BPUO JPVPI
30 5 (Gamgd Al LSl SO wslbin=2, 3, 4SS g0
Jol> Joore gaman [LEle S wil N=0 4S5 50
Olge 1y samgd slacougy 1t ¥ Y] 05
b Spee S0 oman Collogn @) 2 Ohsim
Cogh) Py 30 Goman Collugy 5l e Glssa
Sy el n all S ol)Sen 5 97 oS Cladlrs
23z SLaal (s, L1 PEAPDIs S5 4 (gangs
U 9y » Jgbongnl o PEAL Jol=o  (Sealis
Sk ogesl e s laial gaman collug
5 ity cov oS Cullugy slal mas SUsb
[goman Collwgn Jold Jobo oS ols las wud s
Collagn b oadasle sladshe 51 5lnk (gomss
sk £55 ol )0 aSul 4y azgi b [F] cl ganan
Gomdw Sollug p ($9) 2 SmgS Collugp (sl o>
g5 Jslme wnlp jo a8 bl g 0sd e Slaial
ColSogn Siajsh 2 gl B oolitul 0)50 JU>
slaJl> Sl o) p @ Giagh onl 5o o)l aman
Sfbles p gamgs el Joloe axs e i

RS PR W 4.._‘>‘O).: &5"’&“’9)" Lg"\""‘"’)? 6L®J5J..q

By p Gty s gbe el (b9,

Gl 5l caso ool csands o5 sl Jokw coln Cp>
Al SO IS5 002 5 (59, 090 5l eolaiwl L FTO Lls,
ste 5 Sl by 4 sinad Jole wd g o el
5 o el gl sl e Joill 5 gl e O
I8V %C les b ol yo aido VO Gow 4 al )
Ce o b 0,0 00iSa U e 05l Sl B 8 S
Sl aads G Goo 4y aads g0 Feoe 15 >
Al ealy o B0+ °C leo yo cel SO Soe 4 g b

Ui ey b anSTeopgilins e ¢l 4l

v

FRRV-P)

ol 2l ol Gleygas el gladls jo 6550 ol
wiples Dglite (6995 52 (655 4 bgayo Jiluns L aS sl
ssipl b (hewd slas Sl (Rl Gl orl 5o &5
Jr5sS sk 4 gand s 55l abox 5l pdynas
L ool glasls Ll zals 5 (g5, glols 5 as e
Lo 0] @ azgi b sl oads g9, Jlsld L
L aolio jo (lusy ol s b Jske clu ool
g5 ol obsS Slej o3l o (3 b g0l y55 sla gk
el @Bl s BB Sdpi sudye> slaobe
oed 95 sl cobo )5 (i Slaal o St
ol el b T adg anze 1als g o)l wosil o5
3 g (Sl slahs) sgnte cadsl Slgo i b Slaal
sl gladle jo b e G825 g Slasal slahy,
Soeie> sladobe ane) o Gl olides
lecuug sl ool e sl oals ploxl 605 5
sk Ol byl 5l esliml b a8 o oyl
Sy o5 anza by Jelme 5B 51 UL 005l b (a9
5 oS 5 S beesdiaddsl (gond o3 Joho 003l 0508
2 Oy ey ol LB s Slse cnl oSl las
IYOIY 4y sy 60,55 b Jskos 0530 a5 Jl>
& omb okl bealSagn s (Jy el oo,
e oS oloors sloan] B (i I (29,5 03 s
03,5 (Brre Jrall 1) $gd go ColSug y al a5 4
sk, 5 ST bos oS Lle e ool V] Wl
oSy iz Jale |y Jolove wnTyd g (rdil b (b
Gl dse slp Bl S s, e
ol ol ells slaculSs 5l oolinl dacySasy s
sl eSS samgs el el (o 59)
oo 5B plyie 4 a5 wis Jass 5 JT glaal

—Qﬁ‘o )LS 9 A’zAn_anX3n+1 ‘515 J?—AJB l.: ne



Olpl SS9 6)9l8 5 (et (WS epd 5y 5 (Ll Sgind g Sl (ST (rets g S
VE) Gt VYV il o o e it ol

€5 ol 5o s oS 5k 5 b ais samslis Ul
Lol G309 Jsbes
sl (Ll n et sladshe @llsgisd sleaasie ) Jouo
22945 9 JPlgnonl sl jleslaal b ot
swJslw  Voc Jsc FF  PCE
iy (v) (mAlem?®) (%) (%)
Jobonsn! /YA WY £\ AN

pdlS  IPA VEIY- 0 B

b oad JSas collwg p gl 5ISEM poglas 4y a5 b
v a5 05l 0 cdalin ¥V S (o ez JUs g48 g0
FeleSe Jsilisnsn! JU> b ocadansle colSns
JUs b sntiaisle cylSusy mhaw o5 b 0 ol
Om e bRl Loy ey nf p)dl8
S als (nl sy so i ol Cullug y gloJlws S
B9 oo Gl S el g oS S5k 4 e (elan

@ cbl> 5 eolital b ColKugy whw 5 SEM jlas ¥ S

£59,5 (0 5 Jsilg o
1 ol b oot LS55 colSag y (slaall 3l i il
LU g0 2 aS wad oo Hlad ¥ SE o alie sla JU>
@iz Loy egil Fer-000 odguze ;o ZulSug
el BB+ -A- -
dz Gl Jobgpman! JU b ead JSis colSug
p RS JUs b oo JSias colug 4y Coms (5 i
L oood JSis (gomgd [ gomanm ColSugp (ol plis o)l

odgaze 4o Jg s gllss

A

b oeln 6 O ay g ol Slasal agds 5y jg0 Fove
Gdmdw Collug o D o3ls CSy B¢+ °C gleo

lal> 095 g, 4 HC(NH2)2/CH3NH3/Cs g5 s
5O A8 V0 Soe 4 g o JSlusal ooy pis e
Collugp hSis lp ol ooy ey 10-°C sleo
Pk VO saman ColSusn g5,y gdmgd
5 Jsilansn! sldl> 0 san psssel Jeecs 5 ked
a8y y je0 Voo Gid iz Ceyu b9 ol Jo 89,08
o glisal gaman collugyp 59, pasl Ve Goo
JSCs) o ols 5y 10+ °C sles jo 4iBs O Bowe 4 g
oibgasS oKiws bawgs Wb agils £+ ‘)5-1 al> 0 0.0

A glasagl blae 09 ,iSdl lgie 4y

a
) CPEIPhIZ AR AL

FTAL m iscpropancl
T2 serealingfor Lom Annealing for 5 mi
I I e

CuPkIRbI MR AL FFAL i chigrotsm

T2 drnieslin kal'u

/‘mralr\. A5 arsnealing for 5 m
P

[saman (l8ugp o095 la ok JoSis l Sl )b ) S
295 0 5 Jsilisnn! @ JU> 5l eslial b gangs

Lools g gl

laJsbo 2ldsgish slodasin auslio 4 Siogh cnl )0
Lol asle gomgs /goman 8wy, (goud, o>
09l Jole ags Cux) il sl JUs> ) solil
Slaarin 4 axg L o o aiBloy (Gomg
Sl by (S «(Voc) 5L e 5y b 51 W ggis
Olg ko eojl 9 (FF) (Faly cayo dsc) obisS
LELQJ}LM: as b}wLSA cdolin ¢ ) Jg-\? ) (PCE)
L ooabaisle gomgs [goman ollugpn (ol e>
el gl sl 45 S 6 5UL 053l Jsilyg g5l JU>
FoS 5L Slae 5g o ks p,89 05 JUs 5l eslasl b ooals

p 9IS JU> sl eoliiwl b (culugy (g0 jo5 Jokw jo



OlRl SS9 659l8 5 (wiis ()35 (o335l 5 (! S9558 9 Sl (a8 eedd 5 S

VEo) e VYoV (ol ol s inno ol

Load axdbo gued jo3 slo sk 1o Lz S 5 5k
sbhaarin daen a5 J> o cul oad g, ol
JeSis (samge [gaman (saud 95 o ol (oL gg598
Gy sbadske Sl e Jobignsnl JU> Lo
(B9f @l 4 azg b cul 089157 JU> b ons LSS
posigel Juiocs 5 eid Jolme anes 1y Jsilig ol JU>
ColSusn G9) 2 S ColSusy LSS Cex

Sg oo Sy Sellaw guman

S Sl
RIS TSI L PE PRVOP Sl colex 5l By
AS oo S5 (INSF-4004830) gi8 ol 55l o

a2 v

[1] G. Niu, X. Guo, and L. Wang, "Review of recent
progress in chemical stability of perovskite solar
cells,” Journal of Materials Chemistry A, vol. 3,
no. 17, pp. 8970-8980, 2015.

[2] P. Gao, A. R. Bin Mohd Yusoff, and M. K.
Nazeeruddin, "Dimensionality engineering of
hybrid halide perovskite light absorbers,"
Nature communications, vol. 9, no. 1, pp. 1-14,
2018.

[3] J. Hu, L. Yan, and W. You, "Two-dimensional
organic—inorganic hybrid perovskites: a new
platform for optoelectronic applications,”
Advanced Materials, vol. 30, no. 48, p.
1802041, 2018.

[4] K. T. Cho et al., "Selective growth of layered
perovskites  for stable and  efficient
photovoltaics,” Energy & Environmental
Science, vol. 11, no. 4, pp. 952-959, 2018.

&

AL t E TR
A f"ﬂ‘ ’ﬁ/""t’&« S

o fa.u

Absorban

400 450 500 550 600 650 700 750 800
Wavelength (nm)

U 5l ool b cylSagys cloal 5l UVAvis i dib ¥ IS

255,15 5 Joilis g
oads Slaial ollugp slaal 5l iluieglgiss b
ol oo oals Lz FJSs s TIO/FTO (s,
- eSS Gamg [ (gamdn ColSwg a5 RPWps PRV-Y R
& Cowd 5y0bsS Sy Jsibgngn! JU= boeads
Gl 6 s ool o b ent LSS ColSy
by sladele o e LUl easaslis
JU> L> OMJA&» GIx90 /6MM LS""&""B)"
S8z Gl 4 e g LJES cel Jsilg g

el 00 oo)’l.g u.,.:\)_el A5 )0 g ul.:).‘>

== Jlgpsi!

PL intensity [8.u.)

a0 TE T80 800 80 E4D
Wavelength {nm)

Sl U 5l oolinul b culfas  sloal | puiluioglyiss dib F JSs

TiOAFTO (59, » o Slzsall e g,lS 5 Jsibg il

oo Slusall & a5 osslin gy ool o
S92 pAL JU> 50 Wy pasgel Litecs 5 i
ghe o) @ e Seilian goman ColSus
sbal o o2 ol el saman ol
el Sy sla b S o o b3S 5 ek

e 5y (alS i )0 5 oS Sk 4 e Jelge ol



oS el 5 Gl Sigigh
Olpl Siigioh (5,58 5 (gwoige \
Gl siaio oKisls A

Ol el %‘U};‘i .'./'//’
VFY g VY-W

Polf cdale o Sojlail gl S 98 Sdgowly K (5w coly
Syl T cnzr yf uizmo

(arimand.mj@gmail.com) (s ¢ 50 9,15 pale AL grodizo « il SIbo  Sixduo oKL
ST d a1 <yl L1

Slr ol @) g (aw aemwlly S G 2B iubjl lodus b 3 Jmole 22 gl dlio opl )0 — oS
a5 Cowl Hlgiw! S0 (18 ;LB le g (S 9 Glasgly Sles 3k o9y bl p 3K (p] ol o &Iyl 356l5 cdile (53S0 510l
&l S (] Sl 0T (0 39,8 S w595 p2 slojod job 4y Ciliso 89,8 Sblg) b )9 sLagi p 0T 5o
30 Cdalé b sladigns olgi o0 g Cowl 35615 510 M/ML Jlocl oI5l 4 b s louls JuuSay ¥ 890> 50 355l5 Clalé (5 oIl

2,5 5ol Kwe oyl aowgs 1, 1/40 MO/ML v

S5 B sl (Sl ik s g S e rbaw gelly wads SIS cdale (L —ojly wlS

Implementation of a fan-shaped SPR sensor for measurement of
glucose concentration

Mojtaba Arjmand' and Ayda Aray?

Faculty of Applied Sciences, Malek-Ashtar University of Technology, Isfahan, Iran
(arjmand.mj@gmail.com)
Faculty of Physics, University of Isfahan, Isfahan, Iran

Abstract- In this article, the experimental results of a plasmonic sensor for the concentration measurement of
glucose samples are presented. The sensor works based on the angular interrogation method by using a fan-shaped
structure in which light rays with different incident angles simultaneously enter on the metalized part of the sensor
surface. The sensitivity of this sensor for measuring glucose concentration is around two pixels of spectrum shift
per 1 mg/mL of glucose. This sensor can measure glucose samples with a concentration of 1.95 mg/mL.

Keywords: Fan-shaped angular interrogation, glucose monitoring, optical sensor, surface plasmon resonance.
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A long-period optical fiber grating biosensor for the detection of
methamphetamine

Mojtaba Arjmand' and Ayda Aray?

Faculty of Applied Sciences, Malek-Ashtar University of Technology, Isfahan, Iran
(arjmand.mj@gmail.com)
Faculty of Physics, University of Isfahan, Isfahan, Iran

Abstract- In this article, we used a long-period fiber-grating sensor for detection of methamphetamine. After
functionalizing the sensor surface with poly-L-lysine, we fixed the methamphetamine-binding aptamer on the
activated surface of the sensor so that the sensor specifically responds to methamphetamine molecules. By applying
different solutions of methamphetamine to the sensor, the detection limit of the sensor in the measurement of
methamphetamine was obtained as low as 526 pM. In addition, the dynamic range of the sensor was determined
equal to 0.57 nm. The sensor shows a linear response in the range of 0.73 nM to 241 nM of methamphetamine.

Keywords: Detection of methamphetamine, optical fiber long-period grating, optical fiber sensor, resonant wavelength
shift.
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Electrostatic microwaves in circular metallic waveguides filled with
anisotropic media

Afshin Moradi
Department of Engineering Physics, Kermanshah University of Technology, Kermanshah

a.moradi@kut.ac.ir

Abstract- The quasi-electrostatic (briefly, electrostatic) microwave propagation in a long, circular cross-section
waveguide having a metallic wall that is filled with an anisotropic electric medium (here, a wire metamaterial) is
studied. Such waves do not exist in the case of a hollow metallic waveguide or a metallic waveguide filled with an
isotropic medium. Physically, the present electrostatic waves owe their existence to the anisotropic property of the
system, where in the absence of this property, these waves disappear.

Keywords: Electrostatic microwave, Circular metallic waveguide
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Investigation of the correlation of Calitoo hand-held sun-photometer
AOD data with Cimel sun-photometer in Zanjan city

Sanaz Hadi, Ahmad Assarenayati, and Ali Bayat
sanaz_hadi@yahoo.com, enayati@znu.ac.ir, a.bayat@znu.ac.ir

Abstract- The sun-photometer is an instrument for checking the optical and microphysical properties of
atmospheric aerosols. Calitoo hand-held sun-photometer measures aerosol optical depth (AOD) in 465, 540, and
619 nm wavelength channels. The AErosol RObotic NETwork (AERONET), with more than 1,300 Cimel sun-
photometer around the world, investigates the distribution of aerosols. This article discusses the correlation of
AOD data extracted from the Calitoo and Cimel sun-photometer located at IASBS, Zanjan city. The correlation
coefficient of AOD at 465 nm wavelength was reported to be more than 99%. In the following, the date of October
15, 2022, has been investigated using Calitoo. The average value of the AOD on this day was 0.6 and the minimum
angstrom exponent on this day reached the value of 0.6, which indicates the presence of coarse particles in the
atmosphere of Zanjan in this day.

Keywords: Calitoo hand-held sun-photometer, AErosol RObotic NETwork, Aerosol optical depth, Angstrom exponent.
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Using CdS quantum dots as fluorescence sensor for lead ions in water
Farzad Farahmandzadeh and Mehdi Molaei

Department of Physics, Faculty of Science, Vali-e-Asr University, Rafsanjan, Iran

Abstract- The CdS quantum dots (QDs) were prepared by simple, rapid, and one-pot photochemical method
and using Thioglycolic acid (TGA) compound as both of stabilizer and sulfur ions source. Structure and
morphology properties of the prepared CdS QDs were characterized by different means of XRD, Raman, PL,
and absorption analyses. For study of sensitivity of CdS QDs versus metal ions, different metal ions were
studied and results showed that CdS QDs had good sensitivity with lead Il (Pb?*) ions in low concentrations
and after addition of 100 uM Pb?" ions, PL intensity of CdS QDs were quenched.

Keywords: CdS, QDs, Pb?*, sensitivity

£5



The 29" Iranian Conference on Optics and Photonics (ICOP 2023)
The 15" Iranian Conference on Photonics Engineering and Technology (ICPET 2023)
Shiraz University of Technology, Shiraz, Iran, Jun. 31-Feb. 2, 2023

1. Introduction

Quantum dots (QDs) are zero-dimensional
nanomaterials that due to gquantum confinement
effect have unique electronic and optoelectronic
properties [1-3]. CdS QDs are one of II-VI
semiconductors group with unique properties that
could be used in a wide range of applications such
as solar cells, lasers, and light-emitting diodes
(LEDs) [4-7]. PL intensity of QDs in presence of
special metal ions could be change, decreased or
completely quenched and due to this property many
efforts had reported their results in sensing of metal
ions with QDs for example, Peng et al reported
application of CdTe QDs for detection of Cr®* ions
in vitamins [8], and Wang et al reported using of
CdTe QDs for sensing of Cu?* ions [9].

2. Synthesis of CdS QDs

For preparation of CdS QDs, 0.1 g of cadmium
acetate dihydrate were dissolved in 30 ml DI water
then 100 pL of TGA were added to above solution
and was stirred for few minutes. The pH of the
mixture was adjusted to 9 by addition of 1 mM
NaOH. At the end, 10 mL of prepared mixture were
located under high mercury lamp as UV source and
were irradiated for different durations.

3. Results and discussion

Figure 1 shows XRD pattern of CdS QDs, there are
three main peaks in the XRD pattern of CdS QDs at
20 = 27.7°, 41.5° and 47.6° which are related to
(111), (220), and (311) planes of cubic structure of
CdS QDs (JSPDS card no. 65-2887).

Figure 2 depicts RAMAN spectrum of CdS QDs.
The three peaks at 234, and 588 belong to 1LO
(longitudinal optical), and 2LO phonon modes and
another two peaks at 443 and 704 cm belong to
vibrational modes of 1LO+2E; and 2LO+2E,,
respectively [10].

Figure 3 (a) shows PL spectrum of CdS QDs at
different synthesis times. The broad PL peak
between 400 to 700 nm was observed and the
highest PL intensity was reached after 12 min from
starting reaction time and also wasn’t observed any
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redshift in PL spectrum with increase synthesis
time. Also observed a broadness and large stokes
shift between band edge of absorption and
maximum of PL peak that was attributed to trap
states and surface defect emission (Figure 3b) [11].

Intensity (a.u.)

15 Z.U 2l5 SI(J 3l5 4.0 4.5 5.0 5.5 6.0 6lS 7.0 7.5 80
28 (degree)
Fig. 1: XRD pattern of CdS QDs
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Fig. 2: Raman spectrum of CdS QDs

In order to investigate the metal ions sensitivity
of CdS QDs, lead (Pb) element, which is one of
hazardous ions in drinking water, was chosen.
Figure 8a shows the PL intensity of CdS QDs with
different amount of Pb?" ions (0-100 uM) and
results were depicted that PL intensity of CdS QDs
changed in small amount of Pb?* ions. As shown,
with increasing of lead ions concentration, the PL
intensity of CdS QDs decreased and also after
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addition of 100 uM lead, PL intensity of CdS QDs
almost quenched. For understanding more about
sensitivity of CdS QDs versus lead ions, In(1/1o) vs.
Pb?* concentration was plotted, which lo and I are
the PL intensity of CdS QDs without lead ions and
in presence of lead ions, respectively (Figure b).
There is a good linear relationship between In(1/1o)
and Pb?* concentration with R-square=0.9956 in
range of 20-60 ul. For ensuring about Pb?* sensing
selectivity of CdS QDs, 100 uM concentration of
several metal ions such as: Cd?*, Zn?*, Mo*", As*,
Mn?*, Sr?*, Co?*, S%, and Se? were added to the
colloidal solution of CdS QDs (Figure 5). The
obtained results from Figure 5 shown that only lead
ions could quench photo emission of CdS QDs thus
CdS QDs could be used as Pb?* sensor.
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Fig. 3: PL spectrum (a) of CdS QDs in different
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4. Conclusion

CdS QDs were prepared by a new, rapid, one-pot,
and simple photochemical method. XRD and
Raman analysis confirmed successful formation of
CdS QDs. The obtained results showed that CdS
QDs had good sensitivity with Pb?* ions in low
concentration and CdS QDs could be introduced as
Pb2* sensor.
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Investigating the effect of an excimer laser irradiation on bacterial
adhesion on polycarbonate surface

Sahar Sohrabi!, Hedieh Pazokian2, Bijan Ghafary', Mahmood Mollabashi ! and Mohsen
Montazerolghaem

'Physics Department, Iran University of Science and Technology, Tehran, Iran

2 Photonics and Quantum Technologies Research School, Nuclear Science and Technology
Research Institute, Tehran, Iran

Abstract- In this paper, effect of an excimer laser irradiation on the morphology of polycarbonate and formed
nanostructures on its surface were investigated. Field Emission Scanning Electron Microscopy was used for
nanostructures investigation. The results show that with increasing the number of laser pulses, nanostructures
density increases while their size decreases followed by reducing the bacterial adhesion rate. Therefore, with
increasing the density of nanostructures using laser treatment, bacterial adhesion rate decreases.

Keywords: Bacterial adhesion, Excimer laser, Nanostructures, Polycarbonate
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Optical Modeling of Multifocal Contact lenses and Glasses for Myopic
Presbyopia

Sattar Jalali, Maliheh Ranjbaran®, Kimia Sangari

sahab.jalali@gmail.com
*m.ranjbaran@iauctb.ac.ir
kimiasangari@gmail.com

Department of Physics, Central Tehran Branch, Islamic Azad University, Tehran, Iran

Abstract- The simultaneous treatment of several eye refractive errors has been attracting great interest among
researchers. One of these treatments is using multifocal glasses and contact lenses that simultaneously correct
distance and near vision. In this article, we optically designed the contact lenses, and glasses using Zemax software
for correcting myopic presbyopia. We utilized the modulation transfer function (MTF) to evaluate the retinal
image quality. Our results showed that the factor of 1 at a spatial frequency of 30 lines/mm could be achieved by
optimizing the coefficients of the polynomial function corresponding to the lens surfaces for middle and far
distance.

Keywords: Myopic Presbyopia, Liou and Brennan model, Multifocal lenses, Zemax software, Modulation Transfer
Function (MTF)
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Patterning on Nerve Tissue Engineering Scaffolds by Femtosecond Laser Pulses

A. Motamedi'?, F. Hajiesmaeilbaigi', H. Mirzadeh?, S. Bagheri®, M.A. ShokrGozar* and E. Bostandoust*

! Photonics and Quantum Technologies Research School, NSTRI, Tehran

2 Department of Biomedical Engineering, AmirKabir University of Technology, Tehran

3 Department of Polymer Engineering and Color Technology, AmirKabir University of Technology, Tehran
4 National Cell Bank of Iran, Pasteur Institute of Iran, Tehran

Abstract- In this paper, the patterning process of electrospun piezoelectric PVDF-Au Nps composite
nanofibers nerve tissue engineering scaffold is studied. To increase the cell growth and guidance of nerve cells,
using the femtosecond pulses of Ti:Sapphire laser and micrometer patterns were created on it. The structure
and morphology of nanofibers and created patterns and also the rate of cell growth on their surfaces are
investigated by scanning electron microscopy (SEM). The results show the biocompatibility and the
appropriate ability of patterned electrospun scaffolds in guidance of nerve cells growth that can be used as a
neural tissue engineering scaffolds.

Keywords: Femtosecond pulses, nanofibers scaffold, nerve tissue engineering, patterning, Ti:Sapphire laser.
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Investigation of temperature effect on the Kerr constant of pure and
doped nematic liquid crystals

Mahsa Khadem Sadigh

Department of Laser and Optical Engineering, University of Bonab, Bonab, Iran

mahsa.sadigh@yahoo.com

Abstract- Liquid crystals with unique structural characteristics play important roles in optics and photonics. In
this experimental work, Kerr constant of pure E7 liquid crystal and doped liquid crystal with S-1011 chiral dopant
at different temperatures were investigated. According to the results, Kerr constant of liquid crystals depends
highly on the temperature and weight percentage of chiral dopants. By increasing temperature, the Kerr constant
of liquid crystals is gradually decreased. Moreover, doped liquid crystals indicate a smaller Kerr constant than
pure liquid crystals. Therefore, doping liquid crystals with chiral dopants provides a simple method for controlling
their electro-optical responses.

Keywords: Chiral, Kerr constant, Liquid crystal, Optical response.
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Simulation and experimental study of free-running Nd: YAG laser
pumped by LED equipped with divergence palliator lens

Amir Noferesti!, Masoud Kavosh Tehrani!, and Abbas Maleki*!

Faculty of applied science, Malek Ashtar University of Technology,Shahin shahr Iran

Abstract- In this paper, we present the free-running of LED-pumped Nd:YAG laser that is equipped by low
divergence angle infrared-LEDs at 810 nm. Simulations for arrangements of 6, 12, 18, 24, and 30-sided pump
schemes for two LED modes with and without an optical system and two laser rods with diameters of 3, 7, and 95
mm length using ZEMAX software program with random ray tracing method are done. Based on the simulated
outputs, maximum absorbed pump power, 30-sided pump scheme selected, and finally, we simulated free-

running laser output with Lascad software, the experimental output energy was 10mj for the pumped energy of
81mj.

Keywords: Light Emitting Diode, Side pump, Zemax and Lascad software, random ray tracing, Nd:YAG.
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Design and construction of hyper spectral camera based on push
broom for detection of location and wavelength of laser beam

Abbas Shams, Abolhassan Mobashery, sayed ali asgar Askari

ab.shams@mail.sbu.ac.ir, mobashery59@yahoo.com, askari.s.ali@gmail.com

Abstract- Hyperspectral imaging is an advanced technique that can be used to produce images based on radiation in different
regions of the electromagnetic spectrum. In this article, a small and light weight hyperspectral camera is designed by choosing the
push-broom method as a scanning method. Then the spectral calibration of the camera was done and recorded by using a Cadmium-
Mercury lamp. To scan the environment, the camera is placed on a rotating plate connected to a stepper motor. In the first
experiment, the image on the computer screen was captured in normal and hyperspectral mode and finally the images were
compared with each other. In the final test, a blue laser was shone on the car at a distance of ten meters and its hyperspectral image
was recorded. Examining the spectral images at a few nanometers around the wavelength of the emitted laser shows the correctness
of the calibration of the device and the ability to record the wavelength of the laser with a hyperspectral camera.

Keywords: hyperspectral imaging, pushb-room, data cube,
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Nonreciprocal behaviour between photon and magnon in non-Hermitian
system

Somayeh Shakeri

Faculty of Physics, Shahid Bahonar University of Kermn
somayeh.shakeri@gmail.com

Abstract- The quantum entangled states are widely used in quantum computing and quantum information
processing. The main question is how to enhance this important physical parameter. In this paper, the non-
hermitian system is considered. That is included two optical cavities that is coupled with chiral mirror. Also YIG
sphere is coupled to one of the microwave cavities. Nonreciprocal coupling between photon and magnon is
created by select mode method. It is shown that in the special conditions the amount of entanglement between the
magnon and photon can be improved more than hermitian system. These special conditions consist of the
controlling the nonreciprocal coupling between cavities, dissipation coefficients, frequency of the cavities and
frequency of the magnon.

Keywords: Y1G Sphere, Non-Hermitian System, Entanglement, Magnon, Quantum Information
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Effect of spatiotemporal evolution of two Gaussian laser beams on
terahertz waves generation in plasma

M. R. J. Milani
Photonics and Quantum technologies Research School, NSTRI, Tehran

Abstract- In this paper the effect of spatiotemporal evolution of two laser pulses (@, , @, ) with Gaussian profile,

on the generation of terahertz (THz) waves in a plasma has been studied. First, the modified electron density
distribution were obtained due to the propagation of laser beams, and then, using the paraxial approximation, the
spatial and temporal equations of beams in plasma were obtained. Calculating the nonlinear current density at
the beat wave frequency @, = @, — @, as a source of terahertz radiation in plasma, the effect of changes in the spot

size of the beams investigated on the generation of terahertz radiation. The results show that self-focusing and self-
compression of the pulses when propagating in the plasma increases the generation of terahertz radiation.

Keywords: Laser-plasma interaction, Teraherz generation, Spatiotemporal evolution of pulse
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Design and analysis of an ultra-compact graphene-based hybrid
plasmonic microring resonator with a high Q-factor

Afshin Ahmadpour, Amir Habibzadeh-Sharif* and Faezeh Bahrami-Chenaghlou

Faculty of Electrical Engineering, Sahand University of Technology, Tabriz, Iran
af _ahmadpour@sut.ac.ir, *sharif@sut.ac.ir, fa_bahrami@sut.ac.ir

Abstract- Ultra-compact all-optical integrated circuits with ultra-low loss and high-quality factor play an essential
role in various applications. Microring resonators are the key components of these circuits. Thus, in this paper,
design and analysis of an ultra-compact graphene-based hybrid plasmonic microring resonator with a high-quality
factor have been presented. The obtained results from the three-dimensional FDTD method in the frequency
domain show that by increasing the air gap between the ring and the bus waveguide, the quality factor and
insertion loss of the microring resonator increase at the resonance wavelength of 1550 nm. The values of quality
factor and insertion loss of the designed circuit are equal to 3100 and -1.06 dB, respectively, for g =410 nm, and
the circuit footprint is equal to 3.5 x 4.7 pm?,

Keywords: Quality-factor, Graphene-based hybrid plasmonic waveguide, Microring resonator.
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Numerical analysis of the effect of perovskite solar cell layers on the
absorption

Leila Nemati, Amir Habibzadeh-Sharif* and Mohammad Eskandari

Faculty of Electrical Engineering, Sahand University of Technology, Tabriz, Iran
1 Nemati99@sut.ac.ir, *sharif@sut.ac.ir, mo_eskandari@sut.ac.ir

Abstract- Perovskites have unique properties that justify their use in solar cells. In this paper, firstly absorption
spectrum of the CH3NH:PblIs perovskite with different thicknesses has been analyzed and its optimum thickness
has been determined. Then, effect of the back reflector, antireflection, electron transfer and hole transfer layers
on the absorption has been investigated. Also, it has been shown that removing the ZnO layer (the second electron
transfer layer) increases the absorption. All of the analyses have been performed in the visible light spectrum using
the finite element method of COMSOL software.

Keywords: Perovskite, Perovskite solar cell, Electron transfer layer.
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Effect of the Gratings in different layers of the thin-film solar cells on
improvement of the absorption and short-circuit current density

Fatemeh Ghanizadeh Khosroshahi, Amir Habibzadeh-Sharif* and Mohammad Eskandari

Faculty of Electrical Engineering, Sahand University of Technology, Tabriz, Iran
Fatemeh.gnz7798@gmail.com, *sharif@sut.ac.ir, mo_eskandari@sut.ac.ir

Abstract- The use of grating structures in different layers of silicon thin film solar cells has been suggested in order
to trap light and increase absorption and short circuit current density. Therefore, in this paper, a reference solar
cell consisting of transparent conductive oxide, absorber and reflector layers has been analyzed. Then, the gratings
have been created in different layers of the structure and the absorption spectrum, the average absorption of the
absorber layer, the short circuit current density, and the fill factor of the reference cell and the cells with gratings
have been compared with each other. These comparisons are for the optimal dimensions of the gratings and it has
been shown that the average absorption of the absorber layer and the short circuit current density for the cell with
three grating layers have increased by about 12% and 17%, respectively, compared to the reference cell.

Keywords: Short-circuit current density, Solar cell, Grating structure, Average absorption.
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Functionalization of Silicon Nanoparticles in Water for Photonic

Applications
Majid Taheri!
! Plasma and Nuclear Fusion Research school, Nuclear Science and Technology Research Institute,
Tehran
Email: majidtaheri6l@yahoo.com

Abstract- Various methods have been developed to functionalized silicon nanoparticles surfaces such as
hydrosilylation and silanization. The presence of amine-end groups on silicon nanoparticles surfaces can enhance
stability of nanoparticles in chemical and biological environments allowing easily attachment of the molecules.
Also, modification of the surface of silicon nanoparticles improves their optical properties by creating a new
pathway for visible radiation. In this research, the amine functionalized silicon nanoparticles colloid is prepared
by adding organosilane in silicon nanoparticles colloidal solution which freshly synthesized by laser ablation of
silicon target in distilled water. In this method, without the use of additional processes including heat, radiation
and chemical processes, nanoparticles can be functionalized with the amino group. This technique is a new,
economical and fast method. The amine-terminated surface of silicon nanoparticles is characterized using UV-
visible absorption and photoluminescence spectroscopy. The results of visible UV spectrum show that these
functionalized nanoparticles have very good stability after 5 months. In addition, the photoluminescence of the
colloids exhibits that with increasing excitation wavelength, the emission peak of functionalized silicon
nanoparticles has shifted to longer wavelengths.

Keywords: Functionalization, Photoluminescence, Laser ablation, Silicon nanoparticles.
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Design and manufacture of double pulse solid state laser power supply

Majid Zamani and Babak Kazemi

Faculty of Applied Sciences, Malek Ashtar University of Technology

Abstract- In this paper, the design and construction of a double pulse solid-state Nd:YAG laser power supply with
a flash lamp is described. In order to produce a double-pulse laser, two laser heads controlled by a common control
unit have been used. To supply two lasers, a resonant switching converter is converted into a capacitor charger
power supply (CCPS). In each laser, in order to discharge the energy stored in the PFN capacitor in the flash lamp,
a high voltage pulse is applied to the flash lamp using a trigger circuit, which causes it to ionize and provides the
way to discharge the capacitor to create a current pulse. All the necessary circuits in this power supply are made
industrially. Finally, the recorded practical results prove that the double-pulse laser production has been done
efficiently.

Keywords: capacitor charger, pulse forming network, flash lamp, double pulse laser, power supply.
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Edge states in a chain of Hexagonal Boron-Nitride nanoparticles

Farzam Bahmani and Moladad Nikbakht. Zanjan University, Department of Physics.

Bahmani.farzam@znu.ac.ir, mnik@znu.ac.ir

Abstract- Radiative heat transfer at nanoscale has drawn a great deal of interest due to exceeding Stefan-
Boltzmann’s black body radiation limit. Dynamic control of the radiative system and investigating special states
in different geometries has always been the center of attention for researchers in the field. Among which are edge
states that take special eigenvalues in non-trivial topologies. The Su-Schrieffer-Heeger alternating structure is the
simplest structure showing edge states in 1D. We investigate the dynamics of radiative heat transfer in such system
and by defining the Hamiltonian, we introduce the trivial and non-trivial topology. In the latter we show the
emergence of edge states.

Keywords: Edge states, Heat transfer, Radiation, SSH chain.

' Su-Schrieffer-Heeger (SSH).
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Design and Construction of Tuneable Diode Laser Absorption Spectroscopy (TDLAS) to
Detection Ammonia Gases

Mohammad Reza Sardarynejad, Majid Nazeri

Laser and Photonic Department, Faculty of Physics, University of Kashan, Kashan, Iran

Abstract- The aim of this research is to construct and investigate the laser absorption spectroscopy system in order
to detect gases. This method has the capability of accuracy, longevity, and high speed of operation, and it can work
for different gases by changing the radiation wavelength. The radiation wavelength in this setup is 1514 nm and
the working method is by measuring the absorption coefficient of the passing laser at a frequency equal to twice
the frequency used to modulate the laser. Measurements and calculations show that the accuracy of this
spectrometer was better than 25 ppm.

Keywords: Gas, Detection, Spectroscopy, Tunable laser diode, Lock-in Amplifier
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Design and optimization of near-infrared organic light emitting diodes (NIR-OLED)
based on platinum complexes

Farzad karbasi, Seyed Mohammadbagher Ghoreishi, fatemeh abbasi

Farzadkarbasi.7S@gmail.com

The aim of this research is to find an optimal NIR-OLED structure that has the highest efficiency. For this
purpose, the effect of guest presence (Pt(tptbp)in the mCP host material with different weight percentages (10, 8,
6, 4, 2) has been investigated with the help of CrossLight APSYS software on the optoelectric properties of OLED.
At first, OLED structure research was simulated with Alqs;host material, and the results were within the reference
range and slightly better. - Act as a guest And further, in order to improve the efficiency of OLED, another host
such as mCP was used. After simulation and results analysis, the OLED structure which included Pt:mCP host
material had more efficiency than other structures, which is the reason for the superiority of this The material
compared to other materials is that the absorption spectrum of this material overlaps with Pt(tptbp) material more
than other materials.

Keywords: NIR-OLED, softwareAPSYS, Efficiency, matter Pt(tptbp)
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Design of a chemical sensing hollow core photonic crystal fiber based
optical sensor with high relative sensitivity for terahertz (THz) regime

Habibi, Milad; Jahangiri, Fazel

Laser and Plasma Research Institute, Shahid Beheshti University, Tehran

Abstract- In this paper, we design a photonic crystal fiber with a porous core for measurement of liquid chemical materials in
the terahertz frequency range. For such a purpose, we first optimized the design of the PCF structure, then by filling the
porous core with liquid chemical materials with a refractive index between 1.33 and 1.37, the fiber sensing characteristics are
investigated. According to the numerical analysis of the proposed photonic crystal fiber sensor, a relative sensitivity of 88%
and a confinement loss factor of 1.1x10 -1° have been obtained at 1 THz frequency. The appropriate performance along with

the simplicity of the proposed PCF design have made it very suitable for use as a chemical sensor in various industrial and
medical sectors.

Keywords: terahertz, photonic crystal fiber, Confinement loss, Optical sensor
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Design and analysis of selective plasmonic filter based on nano-disc
resonator pair and T-shaped waveguide for use in the optical E-band

Fatemeh Abdolalipoor, Maryam Pourmahyabadi

Optoelectronic Research Lab., Department of Electrical Engineering, Shahid Bahonar University of
Kerman

Fatemeh.abdolalipoor@eng.uk.ac.ir , Pourmahyabadi@uk.ac.ir

Abstract- Plasmonic filters have attracted much attention to be used in optical integrated circuits due to the
wavelength selectivity and overcoming the limitation of light diffraction. In this article, the design of a plasmonic
filter based on metal-insulator-metal waveguide, consisting of two nano-disk resonators and T-shaped waveguides,
for operating in communication wavelengths is presented. The simulation results with the finite-difference time-
domain (FDTD) method show that the transmission spectrum has a resonance mode in the communication
wavelengths and also has a transmission peak of approximately 1 at the wavelength of 1450nm. The advantage of
this structure is the reduction of the full width at half maximum (FWHM) and in result, the increasing of the
quality factor up to 131.

Keywords: Plasmonic filter, Nano-disk resonator, T-shaped waveguide, Quality Factor.
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Simulation of a Pr:YLF single longitudinal mode
laser using the pre-lase method

Zahra Behrooz and Gholamreza Honarasa

z.behrooz@sutech.ac.ir

Physics Department, Shiraz University of Technology, Shiraz, Iran

Abstract- In this paper, the performance of a Pr:YLF laser is simulated using longitudinal-mode pre-lase selection
method. For this purpose, laser multimode rate equations are solved numerically and inversion population and
photon densities are calculated. The results show that two-step signal of the Q-switch modulation time and other
resonator parameters significantly affect the output characteristics of the single-longitudinal-mode Q-switched
laser operation.

Keywords: Pr:YLF laser, Single longitudinal mode, Q-switching, Rate equations
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Potentiometric analysis of photovoltaic solar power plant in Fars province
Heidar Izadnehan and Tahere Parvizi Kashkooli

Islamic Azad University of Marvdasht Branch(izadneshan@yahoo.com), Shiraz University of
Technology(tahere.parvizi@yahoo.com)

Abstract- In this research investigated and compared various solar photovoltaic power plants in different
regions of Fars province in Iran. The design and simulation of 5 kW photovoltaic systems in four different
locations were studied by PVSYST software. The annual results show that the central regions of the province
have the best potential for installing the solar power plant (Marvdasht with 10.73 megawatts per year) and the
south regions of Fars province have less potential for this purpose(Lar with 8.95 megawatts per year). Based on
the data results, Eghlid and Kazeroon demonstrate similar annual efficiency about nine megawatts per year.

Keywords: solar power plant, solar energy, photovoltaic systems, PVSYST
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Application of nonlinear defect layer of doped germanium
semiconductor in symmetric one-dimensional photonic crystal

Abdolrasoul Gharaati! and Abdolreza Mahmoodi?

1- Phd, Department of Physics, Payame Noor University, agharaati@pnu.ac.ir

2- Phd Student, Department of Physics, Payame Noor University, rezal712@student.pnu.ac.ir

Abstract- In this article, an n-type doped germanium nonlinear semiconductor is used as a defect layer inside a

one-dimensional and symmetric photonic crystal, whose refractive index depends on the intensity and doping
density. Other linear layers of the crystal that form the cells on both sides of the defect layer are composed of silica
(Si02) and zinc selenide (ZnSe), which are transparent in the range of infrared radiation waves. Theoretically, In
addition to observing the bistability caused by the nonlinear layer, the effect of the radiation intensity on the
transmission spectrum and the bistability threshold, the effect of changes in the angle of light irradiation and the
effect of changes in the doping density have been investigated. It can be concluded that by considering the
nonlinearity of the defect layer, bistability depends on the incident light intensity, the incident angle of light, and
the density of particles, but the effect of light intensity on bistability is more than other cases.

Keywords: Nonlinear optics, Bistability, Semiconductor, Photonic crystal, Kerr medium.
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The use of Michelson interferometer in measuring the piezoelectric
properties of titanium lead zirconate tablets.

abas Karimi!, mahmud rezaie roknabadi', Ehsan koushki?, javad baedi?, abes salehabadi?
1- Ferdowsi University of Mashhad, Department of Physics
2- Hakim Sabzevar University, Department of Physics
abbos.karimi@gmail.com
roknabad@um.ac.ir
ehsan.koushki@gmail.com
javad_baedil@yahoo.com
abes.salehabadi78@gmail.com

Abstract- In this research, the Michelson interferometer test setup with helium-neon continuous wave laser light
is used to measure the piezoelectric properties of tablets made of zirconate-titanium-lead nanoparticles. These
tablets are made of pure and contaminated with sodium. The effects of sodium atom contamination on lead
zirconate titanium (PZT) nanoparticles (NPs) were studied and investigated. X-ray diffraction patterns show that
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the particle size increases for particles with dimensions below 30 nm. Finally, the effects of sodium contamination

on the piezoelectric properties of the sample are comparatively investigated using Michelson interferometer.

Keywords: ceramics, interference, , nanoparticles, sol-gel, spectrum
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Investigating the effect of oxygen plasma radiation on the electron transfer layer and the effect of this
radiation on improving the efficiency and stability of perovskite solar cells.

Behzad Iranipour?, Dr. Ezeddin Mohajerani'”, behzad kazemitabar
Shahid Beheshti University, Laser & plasma Research Institute, Tehran, Iran.

e-mohajerani@sbu.ac.ir*

The main goal in this research was to increase the stability and efficiency of these cells by improving the
interface of the layers by plasma radiation and also optimizing the light absorbing layer. Irradiation of

oxygen plasma on the surface of the electron carrier improves the surface characteristics, including reducing

the surface roughness, reducing the holes on the surface and reducing the oxygen vacancies in the volume of

this layer. These effects improve light transmission and increase light absorption by the light absorbing layer,
as well as improve electron transmission to the external circuit.

Keywords: perovskite solar cells, plasma radiation, interface of layers.
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Perovskite Photovoltaics. (2018). Haejun Yu, Hye-
In Yeom, Jong Woo Lee, Kisu Lee, Doyk Hwang,
Juyoung Yun, Jaechoon Ryu, Jungsup Lee, Sohyeon
Bae, Seong Keun Kim, and Jyongsik Jang.

\o¥

Sl b alo e fals (rizmen g (235k Sgnte sl ulSug
VWP il 3 g lg Voo les b3S (glowsdly 51 oolasi!

g el s B Y 55 5 conlin g i (gl 4 3550l
W55 Sl Lowdly oS @2l 31, o Y g Slis ¥ Sl ge
LSl 555l slogin 5 ol sl S0l 5 655 sl
Osze odal 0529y sl Wi Ly STy 5 JT (slanisny (Sl
098 o0 g (gl Galil g s (53LSy crge cn S
gl 30 5 omb 0l b O3St slondly Sl oslisal fizen
O e Giali8l g0 SnO; O9eR 38 sleas]
el ool o8 1058 (0 SNO2 lo Jliwy 5 o JoS05 5 el
Rl Al 55 g Calas Gl A a8 mhaw i (b Sy
cde 4 uimen b dalys N ogg 0 Slls ;) aes cools
Qw0 0 g g ,iSdlsaims JWSI Y g0 IS b iy LS

ST

Sl o o y5line g 1 o]y oo S5
JbS s oyl 5o i oixo yi5 BT
Pl ]y )T g ol

e wo

[1] Zhong ZhiYou, Jiang YaDong. (2007). Oxygen
plasma treatment effects of indium-tin oxide in
organic light-emitting devices.

2College of Electronic Information Engineering,
South-Central University for Nationalities, Hubei,
Wuhan 430074, People's Republic of China
®School of Optoelectronic Information, University
of Electronic Science and Technology of China,
Sichuan Chengdu 610054, People's Republic of
China.

[2] Ohkubo.Y, Endo. K , Yamamura.K, (2018).
Adhesive-free adhesion between heat-assisted
plasma treated fluoropolymers (PTFE, PFA) and
plasma-jet-treate polydimethylsiloxane (PDMS)
and its application. Nature- Scientific Reports.

[3] Superfast Room-Temperature Activation of
Sn0O2 Thin Films via Atmospheric Plasma
Oxidation and their Application in Planar



5 Olnl Sigish 5 Syl Guil RS g 5 Cennn
Sigish (5y5ld g qdige (il 1S a0 3l

i}
/: /‘-,,//7 Ol

S STRSERNEICH L

"

Sl 5l

VR age VNV mr:?i-%

Gile-Bile anSy Sgigh sl ysls 10 Suigigh il S 38l
Sle amolS LT3 (Vg0 yhol

AT PRV DICINUN L JPCIPNC S X EONET-PRRWRL IS EE

AM.Yeznabad@gmail.com K_abedi@sbu.ac.ir
Lo po pdi b &S wblb oo Ble-Bile Gumy (Figd sbysh j0 (Suigisd Wik S olBl dllie (pl Bus — cus
sl 00 Bimo ol o33 BT Cooliod pumssd i g (P VAT ConSitin b U BF 51,15 oSt i b NaF oslo)bay¥ counsis
s (6l ol 43,5 1,5 axdllas 5590 (350NM-750NM) 5 yo 4ol cozgoJob b gly golidion Hslo 5 ol 5o
Y2V Ol a1 (Saoulizl oogame ¥ Consll gy 1o 50 juudi b .Cawl suls solasw! (TMM) JS! s 5o g9 31 ;L5 Lw
Ol 4 (Saulizl googume cawlbio WS 4 o Ol 36 g ¥ g0 & Cawlds jo NS sl | b cawl allls Jiol381 ol
b (Sl 3L googazxe (AG ;3 eolisiwl L) ,Llu ;o (i slml b oS Cawl o 50 ol .ol ouls o0l gl 4oei B
55235 55 (1.55UM) 1 ylko zgaJob wile YL slozanJob 1o Wilgh g0 45 ol oy (S50 aual 31 158 (o (500 pimsS

Al alls

(PBG)S5gs il S5 (TMM) U o yile by, cs0mSe (Sigg8 55k —o3ls ol

Enhancement of Photonic Band Gap in a 1D Dielectric-Dielectric
Photonic Crystals

Asghar Molaei Yeznabad, Kambiz Abedi

Shahid Beheshti University, Department of Electrical & Computer Engineering, Tehran,
Iran.

AM.Yeznabad@gmail.com K_abedi@sbu.ac.ir

Abstract- This article aims to increase the photonic band gap in One-Dimensional Dielectric-Dielectric Photonic Crystals by
changing the refractive indices of the layers (NaF material with a RI of 1.326 and BF with a RI of 3.1820) and also by changing
their thickness This has been achieved. In this work, the proposed structure has been studied for the wavelength’s spectrum of
the visible region (350nm-750nm). The Transfer Matrix Method (TMM) has been used to analyze the structure. With the
change in the refractive indices of the layers, the range of reflectivity has increased by 2.63 times. By disrupting the thickness
of each double layer and choosing the appropriate disturbance order, the range of reflectivity has been significantly increased.
However, by creating defects in the structure (using Ag), a much wider range of reflectivity was obtained even beyond the
visible region, which can be used at higher wavelengths such as telecommunication wavelength(1.55um).
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Surface Plasmons Frequencies of a Linear Periodic Chain of Spherical
Metallic Nanoshell

Moslem Mir; Email: moslem.mir@uoz.ac.ir

Department of Physics, University of Zabol (UOZ), Zabol 98615-538

Abstract- Consider a periodic chain of spherical metallic nanoshells. Here, we investigate the surface
plasmons frequencies of this system using the hydrodynamic Drude model. It can be seen that for dipole
excitations (I=1), this system has symmetric and antisymmetric excitations. Any type of excitation can
be propagated in both longitudinal and transverse ways. Also, It can be seen that the range of symmetric
excitations is greater than antisymmetric.

Keywords: plasmonic waveguide, spherical metallic nanoshell, surface plasmon excitations.



olils o)) ol Sig398 (6 )9lid g (gwaipn il pS (a0 5L g ()] ) g3 98 g Sl il AIS ot g S

Oowlgy lolas o

V.E = —4me(n — ny) 3)
doyg iSIl o> S n(F 1) o9 ,iSUl oy M, &S
0l Pl e JBS) b (o> S M
SsrS 58 JLes P(0) days oSl sy B(R D) oo
Joe yo el Glyae sl )b I g Jgib o)k Jol 51 2b
sazns las PP(n) = mB27n alezr Sealuog,oun
vp ) B2 =(B/5)0E &Sl glad migeni il
wordge @i f 2 0 v o il oy 2SN (o0 3 s
Wl oo s

E=-T¢ Ssblacs o3, 0, (ML) &Yoles
o I Pl L ooy Sleg SaeS Pl gl
S 4ol Cawd 45 o SVolee loje > b oS
S Cond &S oy o0 p90 Ao Jeil s dlolas

L cwl ol ol

(V2 = ¢*)6nM(r) = 0 (4)
q* = (wi —w?>—-T?/4)/p*
ol 9l (69,5 atwgs slawdy ilS 5 4 nge?/m
W= @l Jeilns dolae o990 Cond >
W > Gl (F) dolee J> 5l ol o Caws & —T7/2
Sy 5 b ogadly 53 o/ WE —T2/4
7 oyl sl w < W —T?/4
Dl oo Caws @

S gled a5V IS Bl 9 (5518 (55,5 atusy S
J> 3l S s o 1) el D T Ggym glad 5 @ ]
Cowd 4y o GoySl JBa sl 5 akal, (F) aloles

2 _
Wp = 3

[6] T s
snM(r,6,¢,t) ()
{ 0 r<a
_ zAlm il(qr)+Bl,m kl(qr) yl,m(gl (P)e_l wt
- ,a<r<b
ILm
k 0 , Tr>Db

A

VE Y e YWY ol s ol Sano

dodlo

s xSl oz Glo Kzl (s glagsendl
m0 9y Bllsjaes o (318 Olse mhaw ;o &5 wlies
OlFr *opent 9 o sty b [1]aes
D)5 (smyy Olge yo 1y (o Haendly slo Sl
-0 oolilul 9950 SGSlgs @bl rdge sla s,
oy dile grogens laghs, yo 5 [2]anS
—6d @b a ) rdgend SISl (Seelng,aee
Cel rogend Jl[3]o,S bl 5500 S S
GlB prmer 5 Gsedly sl o alnle
oolitoal b allie 1) 5 [3]05 oo o] ayonis Las (slig,
“ogedly (Soidl alal) 39,98 (Sesludg o Jus
S 69,5 sloding I sloygs 0pa; S (law o
i (2] 457 08 o0 0Bl oS (oo ol | (30
Olike (S5Siln £95 90 (rbaBgo la S Sl sl
2o e S b Sl jl g ol o) liesly
Ol Sl pilS 2 anals frizmen o)y (Jsb we Su g

el oy ool gloyuils 3 asels 5l i

99799 Seoludgyouwd Juo

sisbe |y s sloyg iSUl 59,90 (Scalinsg,oud Jow ,o
53 Jbow (rl 35S (o0 513 50 (SedlS des o)k Sl
- o0 0,95y Cao Sldatus 5 lo LalBL L oS > oK
e > b ol |y lagg i8Il nl 28 > Selips Lais

[3-5]55 (o 2y DYolee Olej

61}) - - -
men (E + (. V)v)

= —VP(n) —neE —m,nr'v (D
o G i) =0 2
PR () = (2)



1y S el il cptins (pl (s (slo g g0udly
b8 s o2 9] 00 S & (1) (55,5 gy (I0) 4L
S e 59,1, Ol JBs adlie ob jho (55
Sloslaiwl b 3T j0 0iS o Jlesl ] (2, zhaw g
a1y Sansl aaly gloygs i byd g 4,98 bos
w..ﬁ)slse Cawd
(1) () (5+1)
| b a LA ‘b a b a \ ?
Sloaiug 5l glo,g0 0oy S 5l o o lgm b S5 Y S
N3N TTN
30 IS Jemsly oV USK0) (S 02 5 (0 FSG 35 )5 0
el ool () 69,5 awy (In) 4>t
69 ,0,0) =YV ,0,0)+ 6P (r,0,0) +
67, 0,0) (10)
gl 3, 0Ly B (el adlie ol ao byl |

o0 G, awg ()5 g A3l

jr|r=ri =0- vr|r=rl- =0- (11D
00 r 0,0 _B? ondr,0,0)
or ng or
r=ri =T}
ri=ab

XSl I 9 (V) alolea 51 S Jesilly (6,050 L
Bl oo Cavoas dolae 9o (V) doles ,o (B) dolas

aels sl pj )98 Do 5l SYslee (ol )3 e

gy (A3 5 Soym slaghw o 9yl sl JB
oS oo ool ¢l (59,5

AE,]% = Zq Al,m ei(jdq) (12)

A = Z Ay €!4UED , A=AB
q

L b8 g0 lo Kol glp Olaslre plol 5l o
m;g—‘@wogl)ﬂ)'dowgg]:]a# R

\YY

)|)~..; olKisls AYAY olo “yodp YV A

515 gl 538 s 53,5 gy ol o S5 S
b Gy elet ga
sy ak(qr) 5 i(qr) 9 <ol ol By g AppaS

Loes p9d 5 sl g9 ond Mol (69,5 o s
125 dalbee ((F) aobee ,0 ypmilsy bt dobee (g ,iSl>

2l oo Ceday 5308 55l (5,8 atwgy (1) 4>b (ol

(‘72 - qZ)VZ(;bin(r,H, P, t) =0 (6)
Cwgy o Juily lp 1y ) adaly YU aolee J> U

029)s0 Cawd 4 (538 5l (59,5

(nbin(rf 9! P, t) = (7)
> (At (@) + Biler @)+ Gy 1
L m .
+ Dl,m r_(l+1)) yl,m(gr §0)e_lwt
J= axligo ol jol, LY doles (r > b) $U (59,5

ols 4l 55 il 5 LY Woles o b oS oo

B1,6,0,0 = D Fim Yim(6,0) ®
Lm

1
bu(r,0,9,0 = ) Fim 7 Yim©0) ()
Lm

9] Cews gl oS L o MS 1 T 5T slaasls
Siro syl (69,5 atwg axbiaw jo il ol
b sl o) balr Jloy s Jewily (SKovsy

oS o0 Jlosl 55U (59,5 wwgy (o> )15 5

090 (50 i ) S Haw S (ygoudly
SO b (59,5 sraiwgy I !

Blae 6318 (65l (59,5 slaaiwg 5l (sloyg0 0y SO
éMb 4@1) W E9 (_g‘).g é.a,i: J.Ja) 49 |) YJS.M



olils o)) ol Sig398 (6 )9lid g (gwaipn il pS (a0 5L g ()] ) g3 98 g Sl il AIS ot g S

o m2dy9] s 1y (318 (55l (55,5 sladiug
Sl slabge (s Gla KKl sl
Sy s (ol 45 029,5 sapline 033 )5 sy 1 pilanns
5 e (KFSln g5 90 (halss sla Sty
S g (Job e SO (SKiS Sl g 0 a8 0l o latesly
Ol sl ulS )8 ails uzmen )l 0 poe W

el o liiesly (slo il b arals 5l yies b

278 5.804

3.74 5.892

373 _5.800

Zam %, 5.888

S3m X 5.886
3

578 . 5.884}
3.60 . 5}"1]1]1.1311'1(_‘ 5882
1 2 3 _
qd 5
qd

3 slo ey 55 (v saggendl (Faiil slaloges 3 S
S gm) (p)lEe (K5l sl Wb 5l (555 (slodiny,

ez Coom (gi) oy el (Cunly

bz

[1] S.A. Maier, Plasmonics: Fundamentals and
Applications, Springer, Berlin, 2007.

[2] S.Y.Parkand D. Stroud, Phys. Rev. B, Vol. 69, pp.
125418, 2004.

[3] J. M. McMahon, S. K. Gray, and G. C. Schatz, Phys.
Rev. Lett. Vol. 103, pp. 097403, 2009.

[4] J. Kupersztych and M. Raynaud, J. Phys.: Condens.
Matter, VVol. 6, pp. 10669-10682, 1994.

[5] J. Mahanty and M. T. Michalewicz, J. Phys. C: Solid
State Phys. Vol. 19, pp. 5005-5018, 1986.

o8 S5y regent DIl Gnsted VF)) ples e [#]
oSS 3l 6l (69,8 W (s la gendl lo
(VY -XYY Lao) haly 0 VE) b o)l o5

\YY

VE Y e YWY ol s ol Sano

2
w? . .
@71 Ayo(@) + b1 By o(q) — b (e140 + ¢
K 2,0 b?
[a(l, a,b) A;4(q) +p(1,a,b) B1,o(Q)] BVER
-0 (13)

2
w. . .
Q"2 A o(@) + "2 By o(@) - 25 (€197 + ¢7140)

Kiz0
[a(lr a'b) Al,O(q) + ﬁ(lr a, b) Bl,O(q)] d3
=0 (14)
@ Byo(q) 5 A10(q) sloasls ol YL dolas g a5
o5 8 ‘LaaOT o alold (59,5 slhaing slagles
Ly, oeizen jls (S Slpe oo 5 Ldl
"0, )0 0,8 (ookad g 6&%‘,} &y stalive

Dl se Cowsds (558 55l (59,5 sbvaug 3l sloyss s

5 (V1) S¥oles (Satly balg, 5l oaitul b iz cnl 5o
(520 S SNl gl alin Laly; (rizen 5 (VF)
erzsy So e slapgedl (Sailly slajloges
otglse S 1,0 (5l (55,5 glading, 5l glo,0
Bb=12nm . a= 5nm ;| oS \le piaw ozl
&y sl 0w, =6.79 X 10" rad/s 5 d=75nm
S [ =0 2ol

Sail logel £45 90 4T 09 oo cdmlin VS
a5 YL Gla il B s by pe (Saidly slojlaged ol
g Med pleew Opliesly (S 4 bgge
@ baye Jomb bl @ by slojloge
K 5 o e s e Sl SRS
s (Dt de S5 (1) b 0 5

alayl) 09,0 (Saeluog,aue g, 5l ool b allas ol jo

1 sloyg0 0y G (i slaygedly sla Sanil



oS el 5 Gl Sigigh
Olpl Sigisd (5,5L8 g (owaige
Sl S oSl

Ol el /'[i"ﬁ/‘( .'./')/’
VFeY g VV-YY

SnS T (81,5 ;LS L gl (g9l s Jelono (s pd Conslls b (o)
VQ‘J«D GLCM c‘a.&-lf ‘S)h.’ ).,Sl f@)l.#o ‘5).9.&” Lé)..\m s%‘é)? ‘)L&

Ol Ll oGS Al pole 0uSiils S jud 09,5

O‘)‘Q:" “5‘4’0 e 09-;5 9 P}L: Omasi 6‘509_};;‘95 ‘S)SL‘“’Z P @3939’3 o : . 33.?:‘_
o}'.’. “>}',’, °m|° ‘g&'}-"é o ’S & ‘|°Y’

Gl sl elxo Jas pd Sl ;=0 (SSPM) oluad 53B0e5 yau—w g (sog) 3l colisiaw!l b allio ol 40 — oS>
zoodob LHE-Ne i gy 53 5150 ol 50 .0l (g o)l Lo Cdild aw 50 c NMP Pla 30 doun 51 81,5 jLis L ol
"% cm? /W A g0 3l 0ol )53 G Jakxo (as pf Sl o b aS 310 LS (g juS o jlul o LG Lol ool ypiegil FYY/A

]

2lad 1 0g> ygwYgae ST 81,5 wole e CanSh (upo (> e Syl -ojly oS

Investigating the nonlinear refractive index of solutions containing
graphene oxide nanostructure

S. Nouri!, M. R. J. Milani?, A. N. Golshan! M. A. Haddad?

'Faculty of science, Shahed university, Tehran, Iran
2Photonics and Quantum Technology Institute, NSTRI, Tehran, Iran
SDepartment of Physics, Yazd University, Yazd, Iran

Abstract- In this article, the non-linear refractive index of solutions containing graphene oxide nanostructures in
NMP solvent was measured in three different concentrations by using spatial self-phase modulation (SSPM)
method. In this work, a continuous He-Ne laser with a wavelength of 632.8 nm was used. The measurement results
showed that the nonlinear refractive index of the mentioned solutions is of the order of 10-5.

Keywords: Nonlinear Optical, Nonlinear Refractive Index, Graphene Oxide, Spatial Self Phase Modulation
(SSPM)
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Red blood separation using the dielecterophoretic micro fluidic system

Mostafa Olfat!, Dr.Erfan Kadivar!

1.Iran,Shiraz, University Of Technology Shiraz, Physics department, erfan.kadivar@sutech.ac.ir

In this study, we propose a dielectrophoresis microfluidic chip for particle separation, which uses dielectric
properties to perform size-based fractionation of red blood cells and platelets. Based on the control variables, the
distribution of the electric field in the chip and the trajectory of the particles in the microfluidic channel are
calculated using COMSOL Multiphysics under different cell radii and voltages.

Keywords: Particle separation, Dielectrophoresis, Electeric field, RBC, Platelet.
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Investigating sensitivity of figure of merit two ring oscillator biosensor

Abdul Mohammad Ghalambor Dezfouli, Neda Mansouri, Zahra Seidalilir and Fatemeh
Matroodi

Department of Physics, Faculty of Science, Shahid Chamran University of Ahvaz, Ahvaz, Iran

Abstract-In this search, a theoretical research has been done on a plasmonic glucose biosensor based
on a matal-insolator-metal waveguide that is connected to a nanoring and contain silver nanoparticles.
The results show that the presence of silver nanoparticles in the nanoring has a significant effect on the
sensitivity and adjustability. The proposed structure has been simulated and studied by solving
Maxwell's equations using Finit Difference Time Domain method(FDTD) and the designed sensor has
a sensitivity of 1500(hnm/RMU) and 30.61(FOM).

Keywords: Nanoperticles, BioSensor, Ring Osillator, Plasmonic.
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The possibility of investigating the increase in blood sugar level with a
non-invasive method by means of visible spectroscopy

Zahra amini', Hamid Latifi! , Ezeddin Mohajerani'

IShahid Beheshti University, Laser & plasma Research Institute, Tehran, Iran.
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Abstract- Diabetes is a widespread disease that is dangerous in the future not only for industrialized countries but
also for developing regions. In order to reduce the risks and severe complications of blood sugar on the part of the
patient, it is necessary to take measures such as self-monitoring of blood glucose levels to establish accurate blood
sugar control. Advances in optical technologies today can provide different sensing approaches for continuous
blood glucose monitoring. In this article, by examining the spectra obtained from the fasting and non-fasting states,
the absorption-transmission (invasive) and diffuse reflection (non-invasive) spectroscopy methods and comparing
the difference in these two spectra have been used to investigate blood sugar changes. The same direct relationship
between the changes in the reflected spectrum of the skin and the results of the glucometer indicates that this
proposed non-invasive method can be used to measure and check blood sugar changes.

Keywords: Absorption-transmission spectroscopy, Diffuse reflectance spectroscopy, Glucose, Glycosylated
hemoglobin, Hemoglobin
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Investigation the effect of beam waist and beam divergence in coherent and
Incoherent laser beam combination with square arrangement

Naser Siahvashi”

Department of Photonics, Faculty and Research Institute of Basic Science, Imam Hossein
Comprehensive University, Tehran, Iran

Abstract- The geometrical arrangement in array aperture is one of the most important part of laser beam
combination. Beam waist and distance between beams in array aperture are the most important parameters in
beam arrangement. Using side-by-side method for square beam arrangement and assuming constant value for
vacancy factor in array aperture, the effect of changing in beam waist on coherent and incoherent beam
combination has investigated .For this purpose the near and far field intensity distribution for square arrangement
with 0.6, 0.8, 1.2 and 2.4 beam waist has presented. By using power in bucket graph the amount of localized power
in center of observing plane in far field for all arrangement presented. The result show that for constant vacancy
factor, by increasing the beam waist the amount of power in the bucket increases more than two order of
magnitude, and the intensity distribution width decreases more than two order of magnitude

Keywords: square arrangement, coherent and incoherent beam combining, power in bucket. Intensity distribution, beam
waist, beam divergence
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Numerical investigation of the light Extraction of the planar perovskite light
emitting diode (P-PeLED)

M. Yarahmadi', E. Yazdani?, M. K. Moravvej-Farshi!

1 Dept. of Electronics, Faculty of ECE, Tarbiat Modares University, Tehran, Iran.

2 Dept. of Physics, Faculty of Basic Sciences, Tarbiat Modares University, Tehran, Iran.

Abstract- Using the finite element humerical method, we have simulated a planar light emitting diode (LED) based on
CH3NH3PbBr; perovskite material at 530 nm wavelength. The study of the changes in the thickness of the active area of
the diode indicates that the only limiting factor of the external quantum efficiency (EQE) of the diode is not the difference
between the refractive indices of the carrier transfer layers and the perovskite layer, the thickness of the active region
(perovskite) also plays a decisive role. It has been shown that by optimizing the thickness of the layer, it is possible to
create a suitable increase in the o light extraction efficiency (LEE) amount of the diode without creating complexity in
the structure.

Keywords: Perovskite; Light emitting diode (LED); Light extraction efficiency
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1. Introduction

Halogen perovskites were proposed firstly by Dieter
Weber in 1978. Also, German researchers Mitzi and
Miura investigated the optoelectronic properties of
perovskites in 1991 [1], [2], and they made the first
perovskite device in 1997 [3], [4]. In 1991, the first
perovskite  light  emitting  diodes  with
electroluminescence capability at room temperature
were made. However, fabrication of those diodes
was stopped due to the low external quantum
efficiency (EQE) and light purity in comparison to
the quantum dot light-emitting diodes and organic
light-emitting diodes [5]. In 2012, CH3;NH3PbBrs;
nanoparticles in porous alumina were reported as
the first bulk perovskite, which emitted light to
resume research on perovskite light-emitting diodes
[6]. Tan and his colleagues presented the first light-
emitting perovskite diode with external and internal
quantum efficiency of 0.76% and.4%, respectively
in the infrared spectrum [7]. Then, they changed the
halogen composition of the perovskite material to
increase its energy bandgap. The presented material
was able to emit high purity green light with
external and internal quantum efficiency of 0.1%
and 0.4%, respectively. In the continuation of the
work, Hui and his colleagues improved the
efficiency of the device by investigating the
problems of the F8 material and replacing it with
metal oxide ZnO as an electron transfer layer (ETL)
[8]. Since 2012, which was a milestone in the
research of perovskite light-emitting diodes
(PeLEDSs), extensive studies were carried out on the
improvement of the performance of the device.
Despite the appropriate amount of internal quantum
efficiency of halogen perovskite light emitting
diodes in recent reports [9-11], their light extraction
efficiency (LEE) is not satisfactory. Subsequently,
achieving to the halogen PeLED with high EQE
remains a serious challenge for the future works in
the field. Hence, it is necessary to identify and
eliminate the limiting factors. Through our previous
research, we introduce the effect of large deference
between materials indices of halogen PeLED on
efficiency of the device [12]. In this work, we have
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investigated the effect of the active layer thickness
on LEE of the PeLED and presented it as an
important parameter which has remarkable effect on
the device performance.

2. Simulation Results

In this article, the planar perovskite light-emitting
diode (P-PeLED) with the
Ag/TPBI/CH3NH3PbBrs/PEDOT:PSS/ITO/Glass
layer structure is simulated to investigate the LEE
amount of the device. The Ag and ITO are cathode
and anode electrodes, and TPBi and PEDOT:PSS
are electron and hole transfer layers, respectively.
Also, CH3;NH3PbBr3; perovskite is considered as the
active area of the P-PeLED, Light extraction
efficiency (LEE) is defined as the ratio of the
number of photons reaching the free space per
second to number of photons emitted from the
emitter region (perovskite) per second. The LEE
diagram of the device versus the perovskite
thickness varies from 20 nm to 100 nm is shown in
Figure 1.
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Fig. 1: The LEE of the P-PeLED structure
according to the perovskite layer thickness

changes

As seen in the figure, the thickness of the emitter
layer plays an important role in the LEE amount of
the P-PeLED. For the thicknesses larger than 90 nm,
the maximum value of LEE is obtained about 18%
and in the thickness of 63 nm, the minimum amount
is calculated nearly 4%. In fact, by increasing of less
than 30 nm in the thickness of the perovskite layer
(63 nm to 90 nm), the LEE of the diode increases
more than 4 times. The subject shows the necessity



of optimizing the active region thickness to achieve
the proper P-PeLED efficiency.

The electric field magnitude profile of the P-PeLED
structure surrounded with air for the minimum and
maximum states of the LEE in the thicknesses of 63
and 90 nm of the perovskite layer are depicted in the
Figures 2 and 3, respectively. According to Figure
2, in the thickness of 63 nm, the major portion of the
field is confined in the structure and cannot couple
to the free space (air).

Device thickness (4m)

Device width ( gm)

Fig. 2: The electric field magnitude profile of the
P-PeLED for 63 nm perovskite layer thicknesses
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Fig. 3: The electric field magnitude profile of the
P-PeLED for 90 nm perovskite layer thicknesses

Moreover, the reduction of the electric field
confinement is obvious from Figure 3 where the
emitter layer thickness is 90 nm. However, the
maximum amount of the P-PeLED is 18%, which
indicates the high photon confinement in the device.
In fact, it is desirable that the photons produced in
the active region can be coupled to the output of the
PeLED, but what the simulations result represents is
that this does not happen. As previously mentioned,
one of the reasons for this phenomenon is the
difference between the refractive index of the

Vg

electron transfer layer (ETL) (TPBi) and hole
transfer layer (HTL) (PEDOT:PSS) with the
perovskite (CH3;NHsPbBr3) layer. The difference
causes the generated photons to be trapped in the
structure and not propagate transversely towards the
transparent electrode. Also, absorption losses
mechanisms such as plasmonic absorption of the
metallic cathode electrode (Ag) are the other
reasons for the reduction of the P-PeLED LEE.
Finally, decreasing of the difference between the
refractive indexes by replacing the other materials,
or geometrical engineering in a way that increase
the amount of propagation modes scattering in the
structure can help to improve the PeLED LEE.

3. Conclusion

In the paper, using the finite element method, the
design and simulation of the P-PeLED based on
CH3NH3PbBr; perovskite has been done. The
simulations result indicates that the optimization of
the emitter region thickness of the PeLED plays a
crucial role on the device LEE amount. Moreover,
it was shown that the generated photons
confinement in the middle layers is an important
limiting factor for the LEE. In addition, the
absorption loss mechanisms are the other
destructive factors on the P-PeLED LEE. Hence, in
order to achieve the appropriate amount of
efficiency in planar perovskite light emitting diodes,
it is necessary to pay special attention to eliminate
the challenges in future work.
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Molecular Maps Extraction by Measuring Raman Hyperspectral Data Using
Non-Linear Raman Spectrometer Coupled with an Optical Confocal Microscope
and Implementing Unsupervised Machine Learning Algorithms

Amin safaie!, Marjan Jafari’, Hamid Nadgaran®
Physics Department, Shiraz University, Shiraz 71454, Iran

Central Lab of Advanced Studies, Eram Paradise, Shiraz University, Shiraz, Iran

lAmin.safaie@shirazu.ac.ir, 2Marian.iafari@shirazu.ac.ir, 3Nadqaran@shirazu.ac.ir

Abstract- In this work, an optical confocal microscope coupled with a HORIBA Raman spectrometer has been used. The
surface of a two-fold polymer specimen with inhomogeneous distribution has been scanned, using a green 532nm laser
to obtain its non-linear Raman scattering data. By integrating this specimen spectral data with their spatial characteristics,
a so-called non-linear Raman-based hyperspectral (HS) image was recorded. This HS image was then analyzed using
advanced statistical methods of machine learning in order to extract high-sensitive and high-precision information of the
sample molecular distribution and its chemical phases. We have shown that this optical and statistical combination method
is a very much reliable tool for various physical and chemical sample analysis.

Keywords: Raman Hyperspectral Imaging, Unsupervised Machine Learning, PCA, HCA, K-median.
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The effect of structural and geometrical parameters on the extinction
cross section of metal nanoparticles in whole blood media

Elnaz Asadi Nejad , Mohammad Javad Karimi , Hamed Rahimi

e.asadinejad@sutech.ac.ir , kKarimi@sutech.ac.ir , h.rahimi@sutech.ac.ir

Recent advances in nanotechnology have helped to develop a wide range of nanostructures for use as nano-
plasmonic biosensors. Nano-plasmonic biosensors can identify biomarkers and pathogens on nanostructured
surfaces using biological detection elements. This brings speed, accuracy and extensive choices for prescribing
appropriate treatment strategies. In this paper, we investigate the extinction cross section of multistructures in
two dimensions and discuss the values of the extinction cross section of these structures in the range of 300 to 1000
nm in the blood environment. The results show that structures including metal-glass core-shells are more suitable
for use in the manufacture of functional biosensors than other structures.

Keywords: Biosensors, Extinction cross-section, Heat therapy, Nanoparticles, Plasmonic.
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Genuine three-partite entanglement in the optomechanical system
with multi-photon transitions

Hakimeh Moradi, Hamid Reza Baghshahi, Sayyed Yahya Mirafzali

Department of Physics, Faculty of Science, Vali-e-Asr University of Rafsanjan, Rafsanjan

Abstract- In this paper, a system consisting of a two-level atom intracting with a single- mode field with multi-
photon transitions in the optomechanical cavity is considered. Using the effective Hamiltonian and under intitial
conditions for atom, cavity field and moving mirror, the state vector of the entire system is analytically obtained.
Then, the genuine three-partite entanglement (GTE) is evaluated. The results show that GTE can be controlled
by multi-photon transitions and optomechanical coupling parameters.

Keywords: Geniune multipartite entanglemant, Optomechanical system, Multi-photon transitions, Effective
Hamiltonian.
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