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Design and fabrication of perovskite solar cell with bi-layer polymer as
hole transfer layer to improve stability

Seyed behzad kazemi tabar, behzad irani pour, and Dr fateme abbasi, dr ezeddin mohajerani
shahid beheshti university, laser & plasma research institute, Tehran, iran.

Abstract- perovskite solar cell is new generation of thistechnology which with achieving to 25/A% efficiency
is aserious competitor for silicon solar cells but their long time stability and high cost of fabrication
materials prevent the commercialization of these solar cells. In this study we have tried to solve these issues.
To improve long time stability against moisture and u-v light we have applied PMMA to encapsulating
perovskite and prevent penetration moisture by the existence of carbon dotsin PMMA layer it is observed
that in U-V region and emitting in visible region, so prevention of degradation of perovskite and increasing
efficiency in these kind of solar cellsisreached. Replacement of carbon paste instead of Ag improve ability
of them and it was observed that their long time stability ehnanced and degradation of perovskite were
deferred. with these embedment cost of fabrication materials has reduced.

Keywords: perovskite solar cells, carbon dots, PMMA
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Simulation of electric field induced orientation of liquid crystal
moleculesin the LUMERICAL software

Farid Khoshkhati!, Mohammad Mohammadimasoudi?, | sa Ahmadalidokht?, Nastaran
Hosseinit, Hosna Tajvidisafal, Atefeh Ostvar?!

1 Nano-bio-photonicslab, Faculty of new sciences and technologies, University of Tehran,
Iran

2 Centrefor Quantum Technologies, National University of Singapore, Singapore

Abstract- Liquid crystal (LC) refers to materials that have an intermediate phase between crystalline solids and liquids.
These materials are used in various applications in the field of optics and photonics, including displays, sensors,
lenses, and etc. But, the simulation of electro-optical behavior of LCs is not straightforward, and there is not several
general software to simulate that. In this work, the equations governing the energy of LC materials are solved
numerically in Python software. The reaction of LCs to different electric fields is simulated, and by adjusting that with
the input format of LUMERICAL software, the molecule's orientation has been imported in the LUMERICAL software.
This step can be very valuable for future optical simulations in the field of liquid crystals.

Keywords: Photonics, Python, Liquid crystal, LUMERICAL, Simulation.
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Effect of the repetition rate parameter on heat accumulation induced
in bulk transparent materials using femtosecond laser pulses

Zahra Norouzi, Somayyeh Najafi, Atoosa Sadat Arabanian and Reza M assudi

Laser and Plasma Resear ch Institute, Shahid Beheshti University, Tehran, Iran

Abstract- The structural modification induced by the femtosecond pulsesin bulk of transparent medium such as
glassand polymer ishighlighted in the process of manufacturing optical wave guides and optofluidic devices. For
this purpose, the relation between shape and size of the structural modification induced in the material and the
processing parameters such as repetition rate and scaning velocity, etc. should be clarified. Prediction of these
structural modificationsis possible through examinig the evolution of the induced temper ature distribution in the
medium. In this research, femtosecond pulses induced heat accumulation inside the focal region obtained from
solving the NL SE for different repetition ratesand under two status of constant pulse ener gy and constant average
power is investigated. The results shows that where the energy of a single pulse can’t provide the sufficient
temperatureto melt or changethe structure, it can be compensated by the effect of heat accumulation induced by
therepetition rate.

Keywords: Femtosecond laser processing, Heat Accumulation, Repetition rate,Structural Modification.
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Effect of carbon dots on the electro-optical characteristics of nematic
liquid crystals

Zahra Seidalilir!, Fatemeh Hezarvand Zanganeh!, and Ehsan Soheyli2

'Department of Physics, faculty of Science, Shahid Chamran University of Ahvaz, Ahvaz,
Iran.
2Department of Physics, Faculty of Science, Ilam University, 65315-516, Ilam, Iran.

Abstract- The influence of carbon dots (CDs) on the significant electro-optical parameters of nematic liquid
crystal (NLC) cells, such as threshold voltage and time response, was investigated. The threshold voltage and
response time have decreased significantly due to the presence of CDs. By applying an electric field, the ionic
impurities in the system are attracted to the CDs, therefore reducing the internal field and, consequently, the
voltage required for the reorientation of the NLC molecules. These findings are applicable to the application of
NLCsin avariety of electro-optical equipment.

Keywords: Nematic liquid crystal, carbon dots, electro-optical characteristics, and threshold voltage.
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Abstract- Scattering scanning near-field optical microscopy (s-SNOM) is atechnique to enhance the spatial resolution, and when combined
by Fourier transform spectroscopy it can provide spectroscopic information with high spatial resolution. This paper studies two analytical
models for the ssSNOM probe using atomic force microscopy (AFM) tip and its interaction with a dielectric material. We evauate the
validity of these models by retrieving the permittivity spectrum of a sample material through an inverse method.

Keywords: Atomic force microscopy, Scanning scattering near-field optical microscopy, Interferometry

1. Introduction

Various techniques have been introduced to overcome the
diffraction limit in spatial resolution [1,4]. These techniques
mostly use an aperture [5] or apertureless [6] probes, placed
close to a sample to convert the evanescent waves to
propagating waves. Scattering scanning near-field optica
microscopy (sS-SNOM) appeared to be a viable solution due to
providing decoupling between spatial resolution and
wavelength. In s-SNOM an atomic force microscopy (AFM)
tip is normally used as a probe in which the resolution is
determined by the size of the AFM tip regardless of theincident
field’s wavelength. As shown in Fig.1, the scattered field from
the AFM tip that is in proximity of a sample under test, is
coupled to a Michelson interferometer to extract the spectra
properties of the scattered field.

In this paper, we review two types of dipole approximation to
model AFM tip, and use the image theory to calculated the
scattered field from an AFM tip located close to a dielectric
sample. The accuracy of the models is evaluated by retrieving
the permittivity of a sample materia from the scattered fields.

In the following two theoretical models for AFM tip are
analysed. Then after introducing an inverse method, they are
evaluated by the resulting figures.

2. Analytical Models of Field Scattering from
AFM-tip

In this section, we review two types of dipole approximation to
model AFM tip, and use the image theory to calculated the
scattered field from an AFM tip located close to a dielectric
sample. The accuracy of the models are evaluated by retrieving

the permittivity of samplesfrom the scattered fields.
goy

2.1.Point Dipole Approximation

Thesize of atip isnormally much smaller than theilluminating
wavelength. In point dipole approximation, the AFM tip over
asample is modelled by a dielectric sphere with radius a(a <
< A) over a half-space dielectric as illustrated in Fig. 2. The
distance from the centre of sphere to the surface of the half-
space dielectric sample is r. The dielectric permittivity of the
sphere and the sample are €, and e, respectively.

? Detector

Reference Mirror

eam

Light Emitter

‘ Qr
» AFM Probe
ck [

N

Fig. 1: A simplified ssSNOM with AFM probe combined with
Michelson interferometer as a Fourier transform spectrometer with
high spatial resolution.
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Dielectric Sample

Dielectric Sample

Fig. 2: Simplified geometrical model of AFM tip over asample.
The dielectric sphere is polarized by a) vertical, b) horizontal
electric field.

Sincetheradius of the spherein Fig. 2 ismuch smaller than the
wavelength, one can estimate the polarizability,a , and the
induced dipole moment, p, of the sphere through quasi-static
approximation as [ 7]

€y

Where E is the electric field at the sphere. The electric field,
resulting from a dipole moment p along its axisis obtained as

Edipole (R) =2 (2)

27R3

Where R isthe distance from the observation point to the point
dipole. The field at the sphere is influenced by the sample
underneath. Such influence can be accounted for by a dipole
moment image ? located inside the dielectric half-space area,
and at the same distance from the sample surface as that of the
initial dipole (see Fig. 1). The image dipole moment can be
obtained as

P =65 6= (=) (3)
To consider the effect of the sample on the induced dipole
moment of thetip, the electric field at the sphereis assumed as

the summation of the incident field and the generated field
from the image dipole, resulting in a modified dipole moment

for thetip as
Bp
167Tr3) (4)

Solving 4 for the value of p, i.e. the modified eectric dipole
moment of thetip, one obtains

v’ )=a(E+

16mr3

p=a(E+

a
=——F
P 1_161'[6'3
Therefore, the effective polarizability of the modified electric
dipole moment for the vertically polarized tip is

(5)

eff a
L . _ aB
16mr3

(6)

fof

The same procedure can be followed for horizontally polarized
tip (Fig. 2b). The eectric field, resulting from a dipole moment
p dong aperpendicular direction to its axisis obtained as

p
Edipole (R) == 47CR3 (7)

The effective polarizability for the horizontal case is then
obtained by
i = 1=

(8)

Equations (6) and (8) show that the effective polarizability
contains the information about the permittivity of both sample
and the tip. Moreover, for samples with large permittivity, the
effective polarizability due to vertical fields dominates.

2.2.  Finite Dipole Approximation

In finite dipole approximation, the AFM tip is modelled by a
dielectric dlipsoid as shown in Fig. 3. It is polarized by the
incident field E;;,. The induced charges in the ellipsoid due to
the incident field is modeled by point charges +Q, a W, =
1.31a fromits apices, where a isthe radius of thefitted sphere
to the tip [8]. The resultant induced dipole moment p, is
approximated by

Po ~ 2LQo €)

Where 2L isthe ellipsoid length. The 4+Q, monopole duetoits
closeness to the sample can interact with it, resulting in an
image with the charge—£Q,, where g is given in (3). This
image charge induces another monopoleinsidethetip as Q, at
W, =~ a/2 from the apex as shownin Fig. 3.

g 'How €

i\! Dielectric Sample ' i
: 5 -B Qg

Fig. 3: Modeling of the AFM tip with adielectric ellipsoid. The
equivalent polarized charges due to the incident wave and the effect
of sample is represented by point charges +Qo,1.

To calculate the induced chargeQ,, a self-consistent treatment
isused to map the effect of images of Q, and Q, on themselves
[9]. Sothat Q, isrelated to Q, as

Q= 16{?0/‘1 Qo (10)

Where f, and f; are functions containing geometrical
parametersillustrated in Fig. 3 and are given by [8§]
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a

a+2H+W0,1)
2L

for = (g - (11)
Where g isan empirical geometry factor that for typical AFM

tips, |g| = 0.7 + 0.1 [10].

The charge —Q; is placed at distance L from its positive
counterpart in the élipsoid to neutralize the whole charges,
resulting in the dipole moment p; = QL. The scattered light
from thetip isproportional to the effective polarizability of the
tip.

eff p1 1 _Bfo

x1+8 =140 12

@ + Po + 21-Bf; (12)

In section 1V, we use these two approximation models to

retrieve the permittivity of samples through an inverse
problem.

2.3. Ocillating AFM probe

In ssSNOM setups, as shown in Fig. 1, most of the received
power by the detector is due to the scattered light from the
background including the sample and the cantilever body.
However, the useful information lies in the scattered light due
to the near-field interaction of the tip with sample. Therefore,
to separate the desired signal from the background, the tip
mechanically oscillates by a specific frequency, Q. Therefore,
the distance of the tip from the sample changes as

H(t) = Hy + Acos(Qt) (13)

Where Hy, A and Q are the average distance, amplitude and
frequency of the mechanical oscillation, respectively. Due to
high dependency of the scattered wave to the near-field
interaction of the tip with sample, the oscillation of the tip
modulates the scattered wave by the mechanical oscillation
frequency. Therefore, the desired signal can be demodulated at
the oscillation frequency and its harmonics, and separated from
the undesired background [11].

To retrieve the spectrum of the effective polarizability, a°f,
the scattered field is coupled to a Michel son interferometer as
shown in Fig.1. Then, the spectral information can be extracted
from a standard Fourier analysis as used in conventiona
Fourier transform spectrometers.

3. An Inverse Method
Per mittivity

to Retrieve Sample

An inverse method is used to retrieve the sample permittivity.
For the sake of demonstration, we use point dipole
approximation in the following formulations, however, the
finite dipole approximation follows the same algorithm. The
ratio of the scattered to the incident field is proportional to the
effective polarizability as

Eg eff

c
—— a
Ein L

o= (14)

00

Where a$t is given in (6) and can be rewritten as a$ff = 1_0; 5

with f = a/(16mr3). For practical cases, the condition |f 5| <

1 is satisfied. As a result, a_eLff can be expanded into Taylor

series with respect to 8 as

aJe_ff —

Xizo ai(fBY (15)

Where a; is the Taylor series coefficient. It should be noted
that parameter f in (15) isaperiodic function in time, because
it is afunction of the oscillating distance between the tip and
the sample. Therefore, parameter o can be expanded into a
Fourier series with harmonic coefficients as

On = Zjil Fn{ajfj}.gj (16)

Where o,, is the nt"* harmonic Fourier coefficient, E,{.} isan
operator extracting nt"® harmonic coefficient. In experiments,
to calibrate out the frequency response of the tip, detector and
all other optical devices, the measured signa harmonic, o,
from the unknown sample should be normalized to that of a
reference material (with known g) as

G 1 " o

= o= =T Rie ) an
It should be noted that 7,, is calculated from the ratio of nt?
harmonics of two measured signals recorded for unknown and
reference materials. Equation (17) gives rise to an J-order
polynomial equation. By solving each parameter, £ is obtained
over the desired frequency range. Once the spectrum of g is
known, the permittivity of the sample can be obtained from (3).

4.  Evaluation of the Analytical Models

In this section, we evaluate the performance of the analytical
models discussed in previous sections. First, we apply the
forward method to cal culate the spectrum of the scattered field
for a PMMA polymer sample. Its permittivity spectrum was
obtained from [12], and plotted over the wavelength range of
5-7 um in Figs. 4a and b. The effective polarizability of thetip
over the PMMA sampleiscompared for point and finite dipole
approximations in Figs. 4c and d. Thetip is made of platinum
with a distance of 3 nm from the sample surface. In point
dipole model, the radius of the sphereis 30 nm.

In finite dipole model, the length of the dlipsoid is considered
1.2 um, and the radius of the sphereis 30 nm.
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FIG. 4. (a) Real and (b) imaginary part of the permittivity of PMMA
polymer for wavelength range of 5-7 um[12]. Comparison of (c)
amplitude and (d) phase of the effective polarizability of the tip over
PMMA sample for point and finite dipole approximations. The
phase plots are perfectly overlaid on one another in (d).

Asitisobserved in Fig. 4c and d, the two models provide quite
similar results at distance 3 nm. As the distance between the
tip and sampleincreases, differentiation in the results beginsto
appear as demonstrated in Fig. 5 for distances of 10 nm and
30 nm. As the distance increases the polarizability is more
affected in point dipole model. The finite dipole method can
also model the interaction with higher distance.

7 Pointdipole | = ; 54 Peint dipole
102 a) Finite dipole | <) Finite dipote
s S 102
L100 = 100
2 =
2 pe
= 098
=098 =)
< S 0.96
1500 1600 1700 1800 1900 1500 1600 1700 1800 1900
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(PMMA Y 2o ( S1))

Arglay

1500 1600 1700 1800

frequency [cm™|

1900 1500 1600 1700 lk]?U{)

frequency [em™]

1900

FIG. 5. Effective polarizability (a) amplitude and (b) phase for
distance of 30 nm, (c) amplitude and (d) phase for distance of
10 nm.

In Fig. 6, the amplitude and phase of the normalized scattered

field for the 3™ harmonic, 13, obtained from point and finite
dipole models and the results from an experiment are
compared. Tip oscillation with frequency of Q = 350kHz and
amplitude of 30 nm is considered. The blue curve in Fig. 6 is
the experimental result from [13], for PMMA which is
normalized to calcium fluoride reference material. As it is
observed in Fig. 6, the finite dipole model provides closer
results to the experimental data.

Yo7

Exporiment
Point dipote
Finite dipole

1500 1900 1500 1600 1500

o0 1800 1703 1660
frequency [¢m™] frequency [cm™]

FIG. 6. Normalized amplitude and phase of the scattered field asa

function of frequency for the 3™ harmonic. The blue curves are
experimental results from [13].

Figure 7 compares the retrieved permittivity spectrum of

PMMA from the 3™ harmonic through the inverse method by
point dipole and finite dipole models with experimental
ellipsometry resultsreported in [13]. We considered nineterms
of Taylor seriesin the calculations. Asit is observed in Fig 7,
the finite dipole model provides much better prediction.

30 ) Erapromesy 2.75 C)
a £3()=9)

Re(z)
Re(e)

b)

1500 1600 1700 1800
frequency [em™]

1900 1500

1900

Im(€)

150

d)

0

1600 1700 1800

1600 1700 1800
frequency [em™]

g5 =9)

1900

FIG. 7. Retrieved permittivity spectrum from the 3™ harmonic
through the inverse method by point dipole, a) real part, b)
imaginary part, and finite dipole c) real, d) imaginary part. Graphs
in blue are from the experimental ellipsometry measurement
reported in [13].

5.

To conclude, we evaluated, validated and compared two
analytical approximationsfor the AFM probefor enhancing the
spatia resolution of the spectroscopy setups. The results show
that the finite dipole approximation seemsto be more accurate
and provides closer resultsto the experimental data, which can
be used to determine the permittivity of more materialsin the
future research.

Conclusion
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Time Resolved Imaging Setup for Super-Fast Imaging of Nanosecond
Laser Ablation of Metal Films

Mohammad Hendijanifard, Assistant Professor

College of Mechanical Engineering, Shiraz University, Mohammad.Hendijani@shirazu.ac.ir

Abstract- The currently available high-speed cameras take images of around 10000 frames per second which isone frame
every 100 microseconds. With time-resolved imaging images can easily be taken in the nanosecond, picosecond, and
even femtosecond time scales. In the current work, the setup of time-resolved imaging system is explained. Then the
setup is employed in order to take images of nanosecond ablation of an auminum metal film. An image of the
phenomenon is taken 37 ns after the ablation. The super-fast image is such that the shock wave can a so be observed.

Keywords: Time resolved imaging, High speed imaging.
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1. Introduction

Many of the high-speed cameras take images as fast
asaround 10000 frames per second which oneframe
every 1 microseconds.

Probably the highest speed regular ccd camerastake
less than 10 million frames per second which is one
frame per 100 ns. Even though we might have hit a
hard limit for regular ccd cameras, other high speed
imaging techniques are aso developed. Maybe the
fastest available imaging techniques can take 1_2
frames per 1 picosecond using compressed ultrafast
spectral photography (1).

Besides compressed ultrafast spectral photography,
other techniques such as frequency dividing
imaging [2], sequentially timed all optical mapping
photography [3], non-linear optical parametric
amplifier [4], and frequency-domain Streak
imaging [5] also exist.

Another technique for high-speed imaging also
exist which is called pump-probe method or time-
resolved imaging. Time resolved imaging has been
fairly matured and is widely being used for taking
high speed imaging. Theoretically, nanosecond
(ns), picosecond (ps), or femtosecond (fs) imaging
is possible using this method. The type of laser used
for pump-probe/time resolved imaging as well as
the delay generator capability defines the resolution
of the high-speed imaging.

The shortcoming of time resolved method
compared to compressed ultra-fast spectra
photography is due to the fact that in time resolved
imaging, the phenomenon of interest has to be
repeated multiple times. For instance, if we want to
image ns ablation of ametal film, laser ablation has
to be done multiple times and the time-resolved
imaging should be repeated at different time delays
in order to capture the whole phenomenon.

On the other hand, it is technically possible to use

shortest available pulsed lasers as well as shortest
possible delayed generators and take images at even

¢o09

higher resolutions than compressed ultrafast
spectral imaging.

In this work, the set-up for time-resolved imaging
with ns time resolutions is explained and a few
images are taken from the ns ablation of metal films
in microscales. The shock waves generated during
ablation of metal films are also imaged.

2. Experimental Setup and Results

Asshowninfigure 1, anitrogen pumped die laser is
used in order to illuminate images. A picosecond
time delay generator is employed in order to delay
the illumination from the phenomenon of interest.
Hence a phenomenon of interest is triggered using
the computer and the picosecond time delay
generator generates a delayed pulse and commands
the nitrogen pumped die laser to send an
illumination signal a the specified time delay. A
regular 30-frame per second ccd camera keeps
capturing all the images. All the images look dark
except for the image which is illuminated by the
illumination laser.

The illuminated picture is saved to the computer
alongside the delayed time and the phenomenon of
interest and imaging is repeated.

A set of pictures taken at several different time
delays are saved to the computer. As a result, the
phenomenon of interest is captured by repeating the
process at all interested times. We are not limited to
using single pulses during ablation mechanism (or
any other phenomenon of interest) but the
illumination laser is pulsed only once during one
single-picture capturing. In order to capture the
whole mechanism, we have to move to a fresh spot
and repeat the phenomenon of interest.

Theresolution of this setup is afunction of thetime
resolution of the illuminated pulsed laser as well as
the resolution of the picosecond time delay
generator. Even though thetime-del ay generator has
a picosecond resolution, the whole system's
resolution is in the ns range because the laser has
pulses as short as 3 ns at full width half maximum
(FWHM).
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In order to resolve micron-scale features, a
microscopic lensand an extrafocusing lens are used
in front of the ccd camera. As a result, the ccd
camerais capable of resolving images with around
1 micron per pixel in spatial resolution.

Figure 2 shows the schematic for ablation of
aluminium film with a ns ablation laser. An
Nd:YAG laser with pulse duration of 7 nsat FWHM
is used for ablation. We are using single ablation
pulses during this demonstration. In order to image
the ns time scales of ablation, the time-resolved
imaging setup is synchronised with the
phenomenon of ns ablation. Images of ns ablation
of duminium films are captured in the
shadowgraphy mode. Shadowgraphy meansthat the
illumination path of theillumination laser isvertical
to the plane of the phenomenon of interest and as a
result the Shadow of the ablation is captured on the
ccd camera.
Figure 3 shows the ablation of the auminium film
at several different nstime scales. As seenin figure
3, this setup is capable of taking images of shock
waves generated during ns time scales which would
otherwise be impossible even with extra fast
cameras. Thisimage istaken 37 ns after the start of
thelaser ablation and the scale of the ablationisonly
63 um in diameter. The shock wave speeds are
measured by repesting the process at fresh spots and
capturing many different images the radius of the
shockwave is measured.

The radius of the shock wave is 146 um and the
shock speed is such that it has moved this distance
in only 37 ns. Therefore, the average shock speed is
calculated to be 3900 nv/s.

Similar technical setup can be implemented in order
to capture phenomenon at picosecond or even faster
time scales.

£

lllumination Laser Camera
— —
Delay Generator |  Computer

Fig. 1: Schematic setup for time resolved
imaging technique. The left side of the dotted
line istheillumination path and the right side of
the dotted line is the image path.

Oscilloscope Ablation Laser

—

lllumination Laser Microscopic Lens

Metal Film Camera

Delay Generator Computer

Fig. 2: Schematic setup for time resolved
imaging from ns ablation of ametal filmin
microscales. The microscopic lens system
focuses to a micron-scale region of interest. The
ablation laser sends ablation pulses to the metal
film and imposes a very large heat transfer in a
very short time. The oscilloscope is employed in
order to accurately measure the delay difference
between the ablation and the illumination lasers.
CCD is 640 by 480 pixels. Resolution of each
pixel is calibrated and calculated as 1um x 1pum.
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Fig. 3: Image of ablation of metal film 37 ns
after laser ablation. The shock wave, plasma, and
metal surface are marked on theimage. The scale
shown above the image is 40 micrometres.

3. Conclusion

A time resolved imaging system is built for
capturing super-fast images of nanosecond ablation
of metalic laser films. Detailed explanation of the
setup is provided in the text and an image of the
shock wave is taken during nanosecond laser
ablation of metal films. The shock wave is moving
as fast as 3900 m/s. The same technique can be

£

employed for taking pictures of other physical
phenomena.
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Generation of stable entanglement in a hybrid optomechanical system

with dissipative environment: Linear and quadratic couplings

Mehran Rafeie, Mohammad Kazem Tavassoly, Meysam Setodeh Kheirabady and Mahnaz
Ghasemi

Laser and Optics Group, Faculty of Physics, Yazd University

mehran.rafelel377@gmail.com, mktavassoly@yazd.ac.ir , meysam.setodehl1376@gmail.com,
mahnasghasemi1992@gmail.com

Abstract: In this paper, we introduce a theoretical scheme for the generation of bipartite entanglement in an
optomechanical system in the presence of linear and nonlinear (quadratic) couplings. To achieve the goal of the
paper, we first obtain the interaction Hamiltonian in the interaction picture, and then, by considering some
resonance conditions and applying the rotating wave approximation, the effective Hamiltonian, which is
independent of time, isderived. In the continuation, the system solution may be obtained via solving the Lindblad
master equation, which includes atomic, optical and mechanical dissipation effects. Finally, bipartite atom-atom
entanglement is discussed with the negativity, which is a well-known measure of entanglement. Numerical
simulations show that, a significant degree of entanglement can be achieved via tuning the system parameters.
Also, the optical and mechanical decay ratesplay an important rolein the stability of the atom-atom entanglement.

Keywords. Dissipative optomechanical system, Entanglement stability, Negativity, Optomechanical quadratic coupling.
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Collapse-revival and stability of the magnon-superconducting qubit
entanglement in a tripartite hybrid system

Mehran Rafeie, Mohammad Kazem Tavassoly, Meysam Setodeh Kheirabady and Ebrahim
Ghasemian

Laser and Optics Group, Faculty of Physics, Yazd University

mehran.rafeiel377@gmail.com, mktavassoly @yazd.ac.ir, meysam.setodeh1376@gmail.com,
ebigh2@gmail.com

Abdtract: In this paper, the macroscopic entanglement dynamics of magnon and superconducting qubit is
investigated in a hybrid system comprising a microwave cavity that containsa Y |G sphere and a super conducting
qubit. In thisregard, using the James-Jer ke appr oach, the effective Hamiltonian of the system isderived, and then
the system dynamics is obtained by solving the Lindblad master equation, while the interaction of the dissipative
cavity with a thermal bath is also taken into account. Eventually, the entanglement degree is evaluated by
employing the negativity measure. Thenumerical resultsindicate the appearance collapse-revival pattern and also
the stability of the magnon-super conducting qubit entanglement.

Keywords: Collapse-revival phenomenon, Entanglement stability, Hybrid magnonic system, Magnon-superconducting
qubit entanglement.

t55


mailto:mehran.rafeie1377@gmail.com
mailto:mktavassoly@yazd.ac.ir
mailto:mehran.rafeie1377@gmail.com
mailto:mktavassoly@yazd.ac.ir
mailto:meysam.setodeh1376@gmail.com
mailto:ebigh2@gmail.com

VEo) e VYoV (ol ol s inno ol

B, (?— X
A at
- da
.1.
SQ Ve

e YIG

S5 g e S Jult 0w Sl zgeg,See STl 1) IS
Lo, pl g
et Hon=0B,S, alal, L 9550 o1 Sgilusla
i ey 4 S s B,y (g a5 555
Olde Z adlge gy (y5iiSe (59l ulolineg
Fad 5l eolainl b aiiis 9580 pua] 9 (cmnbline
4 08Ke el lo Shee O] GBsSley - opliisa
R T Ry
S, =M’ V2S-r'h, S =,/2S-rihm, o

S, =mm-§,
S 5 095K (i8N ol Shos (M) 1h (] s a8
ol S8 ol eoleiw! b cal eiKe S5 !
Sope 4 L osSe T gedela (i
05%e sl @, & 8,5 gk Hon =@M
e bzses S Glagsisd b 5Re S Cunl
T o 50 g NinelS- e Jow 5l oolaiul b wed oo

A

drog Hyp=0,(Ma+md') b, L ol

STolS oylawe (i BN s0gb Slee (87) & 093 00
75 0 Sabcd> oo lbg SllS lawe b (@ 138

bl b ozsesSes SIS slapgsd ahuly

A
A

6 5 6, o s3i 0 odls Hy=0,(6.8+6 ")

{2l

Ao Jdio

sleaslols jloslainl b Saien,s adsi 4idS ans o
2D sl 48,5 )15 425505550l (oS 5 caglsS
Sl (5Ke Joli oSy cloalls bk, ol
WlodgiS (sogiileS SlasisliSS dnwsi sln 1) o
b sl go parblie oaBss Al 4 Lo [Y]
WS S ey e b 658 D)9 4 onlsS (lane
5528 B Jse 5l (55l 53 A wm 3l £55 nl 5 (Y]
S S atie 0 adgi ( Sl 8 sl wdg sl
el s ooliiul segiilyS slacdl> JUisl 5 Sy
Ol 4 Bloypl GlocasS (Sadcdr (i
Jols alwy 4y 00 lsS slaglae b egian slag]
(s QRS Wlgi o0 45 098 o ploxil Zgeg,Sae slagygigd
Grtys il sogiilsS Slellbl a4y Lgs o slajialejl ;o
cbable T3 ws Ll [f] sulss sl
Bl ol SlocnseS 5 095 Jold &5 (oS 5 (s0g5lsS
S8 28 5 6025 Sl Ty o Gl p witwn
@lie (sl 5o ilazs 5 18 oslinul 550 cesilsS Sl
3 a8 Sl zaeg S SIS S 85 ks L
5 OsSe o bl g el (obe)S plox S L S e
SIS eRy oy p A wbbge Llo)pl eSS
syl 4 goue s .Mla.’;_&\aﬁ. bl ) ol CnguS—y9i50
5 kbadls b oy £985 cnmalis alise sl yial)ly
Ll (S Gl golul go)l5e o uizen
Slleg STl BT #5 w8l Lol o oglle

Db oo SralS Salien o

albolw gouse o 9 Jow

3,50 dilolw oo ool isled V SG o aS jshiles
Ay Joe cwl segiilsS oS ailele G asllas
ol 45 Cel @ Salawy b BT STylS’ S, o0y azb 5



VEo) ot MYV (ol lin e cinio olE2ils

S g5 — (550 (5 i o 50 Solin
S79 (SR Sels sl o i3 (pl o
Cotie dzuiw 3 eolazwl Ly Ule, ol cnguS— 9%
adl pals J&> il 5l oolitul b a8 auloce
abal) b Cobie amin Pt CengS-0eSe Sired

-1
A

ssins o [, 5 550 e N =0}
S e yle bl jo p*) ol it Slee o) oy
Conds (Saitl do (59, 658, 5l a5 canl asdly als
g N=1 a5 oS o yuers V B+ 5l Cdiio azeiw (] oo
Oliad |y (Sauiinn o aiweS g din wui i 4 N=0
Aotiw « SR )0 Gliae swyp gl el o aies
Ol ey 5 alize layallh il 4 codi

] 00 Wy gmt aMwL_a.a

— Gafgm=0.1

Negativity

@ 0l plide oy a2 CungsS-05%e (S, I JSb
.619,=08, 7,/9,=001 n,=01 |of =2

T qu{gn? =03
0.8

&
)

Negativity
&

=
i

0.

] 15 50 15 we 125 150 175 200

gmt

4 eddpebde Gloj o CentgeS i (S o S
.619,=06, 7,/9,=001 n,=01 |of =2 I

7A

1Dy by 2 O yge w abels IS Selale

A

- R A .
H :a;ca*a+a)mme+?qaz+Hm+Haq, (Y)

Corez Go)ly Sles §,=6.6.-6.6, ol ;0 &
S bag 5l eolaal Locwl Lle, pl e
aw) abels o1 Seals Hy a5 (R=exp(-iHt)
O, =0y =0 3L 35 g Cwl (V) aal; Jgl alox
elise S 25 D50 @ LT w0 peal 3 Seilele

H, =(g,aie™ +g,a6,e" )+H.c, )

CogeS 9 03Se b S o Sliel G=0, 0 a5

[#] S o joum g, 31 oolitnl b calsl ,5 .enl Llus,

29lien Sy ) g 4 | Alale Sge giluala

2
l_’ieﬁ — gm (a-}-;\_ s A)_ gmé‘gq (A A +mTOA:)
49)

S L p alls Ry sl Sl s
(le)S plo b plase paSmap 5l (o286 ST SIS
ol oo Caws 4 oy abal ) b slbasd jiae doles lawgs

6,5 =~ilHg P+ 72 (0 + DL, 5]
)
#2214,
2 a

Sl 25 7e «2le)S sloggish sl (Sl Ny, &S
> el Lol =200 —A'Ap— pA'A 5 STols
S Cewl oals Sl [ (0) =] @) ®|0,9) & y50 4y adsl
col ((818) =[a]") (osien Sl ssins olii |a)
95 aly Lo 5o 5 Blo ol CangeS 9 58 (rizred 9
oue o aS cul S8 a3l Sl asleas 5,8
cesS Josle 5 gl JlBle s 5l eslinal L (0) abal,



VEo) e VYoV (ol ol s inno ol

 Lobcdly s g0 b SO a8 adgl slagle; 0 5> &
i solital Sllogi aals lej cdS b cepenls
S abcdr Wb bahdly b ol evalin sl cnlple
Pedprd (Sobldzr w3 )0 1) bl pl CwsS-plase
2l s Sadcdar Sl L ¥ SG 05 oolas
o sokie 4 9 blo) pl CongaS— (o 9 9Kem s
S a0 Ol 2 2le)S Slagsigd slass (2Kl S
|, My oy 5145 aims o bt gl sl o sy
JB NUO.6 ngiL& SIS e2,0 el o 4
My Gl8 b a8 @S (oo oualine (izrad Cal (o s
Gl @ s o)l Joy o)ld, Sabeee e
2 by ol yo (Faier,s (odae wall nE =01
Sl (Faen,0 O UKD 50 s ool 4235 L
Gl @ sl odd s, Sglite STalS Gl slag
Slleg wals Sy gl 5 2, =001g,
g ol dials loj CubiS b oS guid oliiel
Jol> jlnbacs (Sosee,s b b5 b oo ialS

oeels Gllug «Slols Bl 75 wldl b oed o

5 Or%e > iluliz aald ploy i8S L g Wb

byl @elas bocnlplo g pealss Blopl SongeS
Sl Grizen g Labcdly b sy @lels (o 5550
JB Uloy ol CoguS-0950 (g9%wg,Sle (Sauiien )
4 odel vy goue mls IS jeb 4 cwl cslin
Gl Lide a5 ol comdly opl catmoslis zsog

e AW 5g>g bl ;o  Saien,s

bz

[1] J Li, S Y. Zhu, G. S. Agarwal, “Magnon I:E)hoton phonon

entanglement in cavity magnomechanlcs Phys. Lett., Vol.

121, p. 203601, 2018.

[2] D. Zhang X. Wang, T. Li, X. Q. Luo, W. Wu, F. Nori, J. Q.

You, “Cavity gl uantum electrodynamlcs with ferromagne’nc

magnonsin asm Iyttrlum iron-garnet sphere”, Npj Quantum Inf.,

Vol. 1, p. 15014, 2

[3] B. Bhai, S. K K|m “Solid State Physics, Photon- magnon

coupling: Historical pers ective, status, and future directions”,

Solid State Physics, Vol. 70, p. 1, 2019.

[4] S. Salimian, M. K. Tavassoly N. Sehati, “Teleportatlon of the

entan, led state of two superconducting qublts Europhysics Lett.,

Vol. P 55004, 2021.

[5] T. Ho stein, H. Primakoff, “Field dependence of the intrinsic

domain magnetlzatlon of aferromagnet” Phys. Rev., Val. 58, p.

1098, 1940.

[6] D. F. James, J. Jerke, “Effective Hamiltonian theory and its
ghcanons in quantum information”, Can. J. Phys., Val. 85, p.

P] J. R. Johansson, P. D. Nation, and F. Nori, * ‘Quitip 2: A python
ramework for the d¥nwn| csof open quantum systems”, Comput.

Phys. Commun., Vol. 184, p. 1234, 2013.

54

Lo
— ny=0.0
— Ny =0.01
0.8 1 — =01
— Mg=1
=
=06
=
=
1]
o 0.4
7]
=
0.2
0.0
0 25 50 75 100 125 150 175 200

gmt

4 0sd o ploj o p CengeS— 0935 (Soten,o F S5
.619,=05, 7,/9,=01, g,/9,=1 |o| =3 I}

L0
— ¥i/gm =0.01
— ¥:/gm =002
08
— Y:/Gm=0.1
— Yi/gn =05
Q‘ 0.6
>
=
0]
o 04
17
=
02
no

L] 25 50 75 100 125 150 175 00

gmt

4 oudplide Gloj s p g (9i%e (Supn s 0 S5
.619,=05, g,/9,=1 n,=00L |a =3 lj

—08%e (Souien ;s Seald (cwyp 4 GRS ol )9
e SR Y s ¥ sl Ss muls oo Llo, pl CongeS
Jos » Llopl CassS-glae (Sabcar il
9, =019, slilaY s 50 $loads pu, (S0
PUCHPSRP LY FE AV HP SR PIIP RCH I N RPN
@ peliee Slob Sl cbdS L aS w0 Sl
ol b S
“Olee (Sobidzr cope RIEI L ey N=02
oS o oanlice 9, =0.3g,, « 9, =019, ;| cweS
Solins jo Labcdlyd moly e (o5l a5
5 Somss 0dalio JB 500 CongeS—p9i%e (Fanion

Sgax ,0 g Hlbacs Sabee;s



oS el 5 Gl Sigigh
Olnl SEged (59l 9 (oaies
Sl (S oSl

Ol el /'[i"ﬁ/‘( .'./')/’
VFY g VY-W

W9y iy gl Jdod b (10,5 55d 695 5 SO (i ed Hb (s Se sl
o’olo‘o

TG 19m0 (olgd darw 9 g L9 58 jlilu
sanazfor 00qi @SCi.Ui.ac.ir «:ykduol slKuiiils « S jud susiils’
ghavami@sCi.Ui.aC.ir « Lol olKuiils S jud susiils’

ol code iz gvdiiw ) 50 (5100 i 5lad 11,5 61410 (5 lon slaygly AT Joo cde a9 (10,5 55 gy — 0SS
el Giln ol sanlllan g, ol 51 (K9 20,10 3929 g () (Sl g8 1L @ rSojll sl (PG5 LEsS Loy,
adgi oliulojl o Sgpke J1 i S 3l ooliiwl b wglS LU 55 o Tocul Al oyl 3 .l ilizo owadd JULHI b gladijg,
S99 3 (B Gl Tl (ized b 5 paojll (e gy Sy 5l ol Bln b Jel b o (Se3elnsd b e 9

3,5 duliio oalRita o)l gl b g (g5lwand (Sl

(sHie 4539 ¢ 2105 logi p «wslE SU (555 0 El (Soil AT (g e glagly ST ((SK3glsss )L —o3lsanls

Topological charge measurement of vortex laser beam by analyzing
the diffraction pattern of triangular aperture

Sanaz Foroughi Dehnoei', and Saeed Ghavami Sabouri?

1 Faculty of physics, University of Isfahan, sanazforooqi@sci.ui.ac.ir

2 Faculty of physics, University of Isfahan, ghavami@sci.ui.ac.ir

Abstract- vortex beam beams, due to carrying orbital angular momentum have a wide range of applications in
several scientific branches. There are different methods for measuring the topological charge of these beams. One
of the efficient methods is investigation of the diffraction pattern from apertures with different geometrical shapes.
In this paper, first, we produce a laser beam with Laguerre-Gauss profile by using a spiral phase plate in the
laboratory and then measure the topological charge by analyzing the diffraction pattern obtained from a
triangular aperture. Also, the diffraction pattern due to the triangular aperture was simulated and compared with
experimental results.

Keywords: Laguerre-Gauss beam, diffraction, spiral phase plate, orbital angular momentum, topological charge,
triangular aperture,vortex beam.
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Increasing the number of displayable Fresnel lenses on a spatial light
modulator using the averaging technique

Safoura Ezadi !, Saeed Ghavami Sabouri 2

! Faculty of Physics, University of Isfahan, | sfahan, s.izadi@sci.ui.ac.ir
2 Faculty of Physics, University of Isfahan, | sfahan, ghavami@sci.ui.ac.ir

Abstract- In some applications, it is necessary for the laser beam to exist simultaneously at several points in the
plane perpendicular to the beam propagation direction. In this article, the averaging method on Fresnel lenses is
used to increase the number of focal points. The diffraction pattern designed in MATLAB software is displayed
on a spatial light modulator and a two-dimensional array of focal points is recorded by irradiating the modulator
with a laser beam. Also, the diffraction pattern from the diffraction element is simulated, the results of which are
in good agreement with the results obtained from the experimental setup.

Keywords: Averaging Fresnel lenses, Spatia light modulator, Transvers focal point
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Experimental investigation of laser diode radiation on tooth bleaching

Pakarzadeh, Hassan1; Parsaei, Zeinab1; Azmi, Amir; Farrokhi, Zahral

pakarzadeh@sutech.ac.ir,parsaeezei nab@gmail.com,dr.amirazmi @gmail.com, zahrafarrokhi.1996@gmail.com

Abstract- Bleaching is one of the most important branches in cosmetic dentistry. The Bleaching agent can be
activated by an energy source to speed up the teeth whitening process. The energy sources used include heat, light
and lasers. In this study, the effect of diode laser of 810 nm and 940 nm and LED on Bleaching is investigated. In
this laboratory study, 28 healthy human extracted teeth No. 1 and 2, which are related to the maxilla, are used.
The samples were spectroscopically before and after bleaching, and by examining the graphs obtained from the
spectroscopy, the 940 nm diode laser has a better effect than the 810 nm laser. The results and calculation of the
bleaching factor showed that the highest mean value of BF factor was 4.08 dB and the lowest value was 2.07 dB,
which were 940 nm diode laser and no light method, respectively. As a result, the 940 nm diode laser has the
greatest effect and the use of non-light method has the least effect on teeth whitening.

Keywords: laser, diode940& 810, LED, Bleaching of Teeth, Spectroscopy
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Investigation of structural features of graphene using Raman
spectroscopy

Somayeh Gholipour, Maryam Bahreini’, Mohammadreza Jafarfard
Iran University of Science and Technology, Tehran, Iran

Abstract- Raman spectroscopy is one of the widely used methods in the analysis of carbon-based materials such as
graphene. The results of this research demonstrate the ability of the Raman spectroscopy technique to identify the
number of layers, defects, and edges in graphene. To determine the number of layers in graphene, parameters
such as the ratio of the intensities of the two main peaks of the Raman spectrum, the frequency, and the FWHM
of the 2D peak were used, and to identify the defect, the behavior of the D peak caused by the defect was
investigated. Next, different spectra were recorded on the sample with increasing laser power to investigate the
effect of laser radiation on graphene. The results show no damage to the sample by laser radiation and a linear
¢ 12n
I

behavior o with increasing laser power.

Keywords: Defect, Graphene, Raman spectroscopy
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Investigating the effect of the absorber on of the scattered light from a
tissue-like phantom to evaluate the depth of the absorber in deep skin
lesions

Fatemeh Alikhani', Ezeddin Mohajerani'

IShahid Beheshti University, Laser & plasma Research Institute, Evin, Tehran.

Abstract- Detecting the thickness of skin lesionsisa reliable measureto know the condition of the disease and can
help doctors in its treatment. Information about the environment can be obtained by examining the diffuse
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reflected light from a scattering medium. This solution can be used to detect the depth of a lesion. In this study,
using red light, 650 nm, photor eceptor and tissue-like phantom, a method to evaluate the depth of a black absorber
isintroduced. The intensity changes are obtained for different distances between the light source and the optical
detector and for different depths of the absorber inside the phantom, and by matching the curve, a Gaussian
distribution function with specific coefficients is obtained. The obtained coefficients are proportional to the
characteristics of thetissue. The graphsfor one-dimensional absorber with increasing depth of the absor ber, from
1.5 cm to above and between 1.5 to 6 cm, the distance between the receiver and the light sour ce is maximum.

Keywords- Depth measurement, Diffuse reflected light, Numerical modeling, Scattering environment.
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Surface Plasmon Resonance Image Sensor for Detection of Dopamine
using Polypyrrole Reduced Graphene Oxide Composite

Amir Reza Sadrolhosseini, Seyedeh Mehri Hamidi, Farnaz Amouyan

Magneto-plasmonic Lab, laser and Plasma Research Institute, Shahid Beheshti university,
Tehran, Iran.

Abstract- The surface plasmon resonance image sensor is a versatile and reliable optical technique for detecting
and recognizing biomolecules. In this study, the interaction of dopamine with polypyrrole reduced graphene oxide
was investigated using a surface plasmon resonance image. The SPRi pattern was registered during the association
process and the intensity of each image was obtained with the image processing algorithm. Consequently, the
response of the sensor for the detection of dopamine is larger than other molecules including glucose and sucrose.

Keywords: Surface plasmon resonance sensor; Dopamine; Glucose; Propyrrol.
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Fabrication and investigation of surface plasmon resonance sensor
based on intensity to evaluate refractive index changes
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Abstract- In this paper, a surface plasmon resonance sensor based on intensity modulation is designed. Due to the
special feature of surface plasmon resonance, which is highly sensitive to the change of the dielectric medium, this
structure has been used to eval uate the changes in the refractive index. Methanol dissolved in water was evaluated as a
dielectric material in this experiment. By using this system of surface plasmon resonance structure, it is possible to
evaluate the changes of refractive index with ease and simplicity as well as with appropriate accuracy.

Keywords: Plasmonic, Surface Plasmon Resonance, refractive index
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Investigating the effects of defect layers in a one-dimensional metamaterial with
parity-time symmetry

Ali Mohammadpour, Jamal Barvestani, and Ali Soltani Vala

Faculty of Physics, University of Tabriz, Tabriz, Iran (a.m.pour@tabrizu.ac.ir)

Abstract- In this article, a multilayer structure with parity-time symmetry is considered, the presence of defect
layers and related optical characteristics of the structure leads to interesting physical properties. At first, by
comparing the incident light in the vertical mode and under an angle of 14 degrees, the conditions related to the
transmission and reflection spectra and phase changes, with the increase of unit-cells related to the structure, have
been investigated. In the next step, by changing the thickness of the central dielectric layers and eigenvalues of the
scattering matrix, for the changes of the incidence angle, a periodic behavior is observed and the number of
exceptional points related to the structure increases. By changing the imaginary part of the refractive index of the
gain and loss region, for angle changes, we observe that the maximum transmission spectrum occurs in a certain
angle range. Finally, the threshold chemical potential value can be obtained according to the phase changes.

Keywords: Multilayer, Parity-time, Graphene, Transfer matrix, Defect
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Design and Simulation of a Tilted Fiber Bragg Grating Optical Fiber
Sensor for Detecting Partial Breakdown in Transformer’s Insulating Qil

Hadise Shahsavan Ghareghoni, Mostafa Ghorbanzadeh, and Mehrdad Gorjian

Faculty of Electrical and Computer Engineering, Hakim Sabzevari University, P. O. Box 397,
Sabzevar 9617976487, Iran.
2Parsian Gas Refinery Company, Mohr city, Fars, Iran.

Abstract- Real-time detecting, predicting and monitoring the failure of power transformers is important to secure
the power grid. In this paper, we show that using an optical fiber based on tilted Bragg gratings (TFBG), it is possible
to detect the acoustic pressure, created by partial breakdowns (PD) in the transformer oil, in real-time and before
the complete failure of the transformer. Simulations based on the Eigen-mode expansion method show that using
several series TFBGs and separating the frequency components of the transmitted or reflected spectrum, the oil
refractive index, acoustic pressure, temperature and location of PD breakdown can be detected, separately. It
should be noted that compared to the other conventional methods (such as electrical sensors or chemical analysis),
fiber Bragg gratings have unique characteristics, including low noise (magnetic, electrical, thermal, and chemical),
low power consumption, and long life, flexibility, high speed, and real-time operations.

Keywords: Insulating oil breakdown, optical fiber, sensor, tilted fiber Bragg, transformer.
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Concentration measurement of Albumin in Bovine Serum based on
Plasmonic Brewster Angle

Sara Sadeghi, Mohammad Mohammadimasoudi“and Hossein Mehrzad

Nano-bio-photonics Lab, Faculty of New Sciences and Technologies, University of Tehran, Tehran, Iran.

sar a.sadeghi 74@ut.ac.ir , h.mehrzad@yahoo.com , mo.masoudi@ut.ac.ir

Abstract- Albumin is an important indicator of cow health, milk and meat quality. Therefore, the measurement of albumin concentration is crucial in health and
food industries. In this research, different concentrations of bovine serum albumin (BSA) have been detected based on the plasmonic Brewster angle. Images

recorded by CCD camera and then processed by IMAGE J software. The processed images demonstrated the correlation between BSA concentration and Reflection
intensity.

Keywords: Albumin, Bovin serum, Plasmonic Brewster angle.
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Investigating high-energy photon emission in the interaction of single-pulse and two counter-
propagating pulse ultra-power laserswith plasma

Zahra Rostami?, Masoud Pishdast?, Masoud Rezvani Jalal', Ebrahim Gholami Hatam?
! Department of Physics and Photonics, Malayer University, Malayer
2Plasma and Nuclear Fusion Research School, Nuclear Science and Technology Research Ingtitute, Tehran

Abstract- In this paper, the emission of high-energy photons in the interaction of a single laser pulse and two
counter-propagating laser pulses with the near critical density plasma has been investigated using 1D particlein
cell simulation. Theintensity of the lasersis chosen in such a way that the electrodynamic phenomenon of photon
emission is important. Photon emission in single pulse interaction with plasma initially increases with time and
then decreases after reaching a maximum value. In the interaction of two counter-propagating laser pulses, the
photon emission was observed before the collision of two pulses, and after the collision of two counter-
propagating pulses, it reaches its maximum value, which indicates the importance of Compton backscattering.
The results show that the maximum density of photons emitted two counter-propagating laser pulsesis greater
than that of a single laser pulse. The momentum behavior of electrons and photons has also been investigated for
theinteraction of a singlelaser pulse and of two counter -propagating laser pulseswith plasma.

Keywords: Laser-Plasma Interaction, Nonlinear Compton Scattering, Two Counter-Propagating Pulses.
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Experimental Generation of the spatial asymmetric beams with the
properties of the combined half-integer Bessel-like beams

Ariz Abdi, Peyman Soltani, Mohaddeseh Mohammadi Masouleh, and Saifollah Rasouli

Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan, Iran

Abstract- Spatial asymmetric beams, as a subset of the family of the combined half-integer Bessel-like
beams, have nondiffracting and accelerating properties. In this research, some spiral phase plates
with different values of singularities were applied to a Holoeye LC 2012 spatial light modulator. As a
result of simultaneous modulation of the phase and the intensity by this SLM, the asymmetric beams
were generated. It was seen that the nondiffracting feature of these beams is consistent with the
combined half-integer Bessel-like beams.

Keywords: Combined half-integer Bessel-like beams, nondiffracting feature, spatial asymmetric beams.
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I nvestigating the impacts of dust sources on the optical and physical
properties of dust aerosols for the Middle East area

Babak Samandoost and Amir Masoumi
Mohammad Ebrahimi, Department of Physics, University of Zanjan, zzzzhahak8935@gmail.com
Amir Masoumi, Department of Physics, University of Zanjan, a_ masoumi @znu.ac.ir
Abstract- The daily average data of the Solar village sunphotometer station was studied from 2001 to 2015.

According to the selected threshold values for the coarse mode aerosol optical depth (AOD_coarse > 0.25) and the
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Angstrom exponent (a < 0.50), 941 days out of the all days (3483) were selected as dusty days. Monthly average
data of optical (average value of real and imaginary parts of the refractive index) and physical (average value of
effective radius) properties of dust particleswere calculated for dusty days. In the war mer (colder) months of the
year, we see an increase (decrease) in all three parameters. The only exceptions ar e the two consecutive months of
December and January, for which theparticlesizeissimilar tothe colder monthsand therefractiveindexissimilar
to the warmer months. According to the backward trajectory products of the HYSPLIT meteorological model,
three main paths of dust transfer to the station were identified: Dust transfer from the dust sources of the
M esopotamian region (eastern parts of the Arabian Peninsula) to the station in the war mer (colder) monthsalong
with the transfer of dust from the Saharan desert in December and January. So, it was concluded that the dust
particlesrelated to the sources of the Tigris-Euphrates basin are more coarser and mor e absorbent than the dust
of the sourcesin the eastern parts of the Arabian Peninsula.

Keywords: aerosol, dust, dust sources, Middle East, Optical and physical properties.
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Height-phase calibration in fringe projection profilometry using the
least square method.

Zahra Keshmir'?, Ehsan Shamsi'?, Afsaneh Eghbali Yeldagermani'?, and Khosro madanipour!?

1- Department of Physics, Amirkabir University of Technology
2-Optical Measurement Central Laboratory & Optics Research Group,
Amirkabir University of Technology

Abstract- One of the industry's most important demands is obtaining a three-dimensional profile of the surfaces,
among which optical profilometry is one of the most applied methods compared to other existing techniques. This
paper presents a calibration approach for determining the mapping relationship between the depth map and the
phase difference in fringe projection profilometry. This method is based on a straightforward nonlinear function
that is inferred from an analysis of the measurement system's geometry and so precisely describes the relationship
between the depth map and the phase-difference distribution. The calibration is accomplished by translating a
target plane to a series of predetermined points with specified depths and measuring its phase distributions. A
least-squares estimate approach with linear computation is deduced to obtain the relevant parameters and
reconstruct the mapping function.

Keywords: Phase unwrapping, two-dimensional Fourier transform, three-dimensional surface mapping, calibration.
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Surface modification of SnO: layer using thioacetamide in perovskite
solar cells

Fatemeh Ghasemi!, Nima Taghavinia?
1. Master of Physics Faculty, Sharif University of Technology, fatemeh.gh97@gmail.com

2. Professor of Physics Faculty, Sharif University of Technology, taghavinia@sharif.edu

Abstract- In this article, the surface modification of SnO: layer by thioacetamide has been investigated in
perovskite solar cells to improve the quality of the electron transporting layer. The results show that the
modification of SnO: surface with thioacetamide compared to the control sample leads to more light absorption
by perovskite and decrease the photoluminescence intensity, which indicates the improvement of electron

extraction and charge transport by the electron transport layer. Finally, the best efficiency of 15.15% was obtained
for the modified sample with thioacetamide.
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Dynamics of domain wallsin cavities displaying electromagnetically
induced transpar ency

Maedeh Sadat Hashemi, Mansour Eslami
Department of Physics, Faculty of Science, University of Guilan

Maedeh.hsh96 @gmail.com

Abstract- It has recently been reported that temporal cavity solitons via quantum interference and anomalous dispersion
can occur without modulational instabilities and close to medium and cavity resonances due to electromagnetically
induced transparency. The associated features have made them optimal candidates for the generation of novel
microresonator frequency combs. Temporal cavity solitons are formed by locking of domain walls in certain parameter
values. Here, we focus on the dynamics of domain walls in a different parameter space around two distinct Maxwell
points on the two sides of the cavity resonance.

Keywords: Domain walls, Electromagnetically induced transparency, Temporal solitons
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1. Introduction

Electromagnetically induced transparency (EIT) is
a quantum coherent effect arising from destructive
interference of probability amplitudes of different
transition pathways in three-level atomic systems
[1]. A transparency window is thus opened where
both absorption and dispersion properties strongly
change. The EIT phenomenon has found extensive
applications such as dow light and optical storage
[2].

Optical cavities serve as an ideal and feasible
platfform for redizing the effects of induced
transparency and have been demonstrated in theory
and in the experiment [3]. Recently, EIT resonance
line shapes have been found in a variety of optical
cavities including microring resonators in silicon-
on-insulator chipswith air holes [4].

Recently, fast time EIT dynamics of micro-ring
resonatorsin the presence of longitudinal dispersion
have been investigated [5]. Quantum interference
coupled with anomalous dispersion in micro-ring
resonators displaying EIT can lead to bistability of
dark states, stable domain walls (DW) between
these states, trapped stimulated Raman adiabatic
passage (STIRAP) [6] schemes with no input
pulses, novel temporal cavity solitons and
frequency combs induced by EIT [5]. For a three-
level medium in a micro-ring resonator, there are
several fast and dlow time dynamical characteristics
that remained to be studied. It is the am of this
paper to investigate the dynamics of DWSs in the
vicinity of two Maxwell points. There are solutions
that move from the low-intensity branch to the high-
intensity branch, and vice-versa, during around trip
of the cavity. In the absence of an exchange
symmetry, kinks connecting the two bistable states
are labeled as switching waves. The kinks in our
system are better |abelled as domain walls (DW) [7]
in analogy with magnetic systems.

We present the model in section 2, discuss the
formation of DWSs in section 3, and draw
conclusionsin section 4.
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Fig. 1. () The schematic representation of the
ring-resonator system modelled by Eq.1. (b)
Three-level A configuration in interaction with
resonated field E and non- resonated field E,

2. The Model

We study a ring microresonator shown in Fig.1(a)
with athree-level medium in the A configuration as
in Fig.1(b) where the transition between levels |1)
and |[2) is forbidden. The resonated field E
circulating in the ring cavity under the external cw
driving P and the non-resonated field E, of constant
intensity and at resonance with the transition
between levels [2) and |3) are two optical beams
that interact with the medium. In the case of a fast
response medium, the dynamics of thefield E in the
ring resonator is described by [8]

0E = P— (14 0)E + i(2C)Ry3 + id(yE. (1)

Here the variable t corresponds to a “slow” time that
describesthe evolution of the electric field envelope
inside the resonator over severa round-trips in the
cavity, while 1 corresponds to a “fast” time defined
in areference frame moving at the group-vel ocity of
light at the driving wavelength and describes the
temporal profile of the intracavity field envelope. P
is the amplitude of the input pump, 6 is the cavity
detuning from the input frequency normalized by
the cavity linewidth, and C is the cooperative
parameter directly proportional to the atomic
density n,
2

20 = % )
where p isthe atomic transition dipole moment, k is
the wave number of the field, L isthe length of the
cavity, y is the atomic linewidth, ¢, is the
permittivity of free space, and T isthe cavity mirror
transmittivity. In this study we focused on
anomalous group-velacity-dispersion case (given
by the second derivative term d,2)) witha
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Fig. 2: Homogeneous Stationary Solutions
(HSS) in a cavity detuning scan with fixed
|P|? = 6.25,2C = 35,A= 0.2, and |E,|* = 0.3.
Red dashed line is always unstable and black
dotted lines show Maxwell points.

longitudinal variable 7. The evolution of the system
in interaction representation is governed by the
Lindblad master equation

op i

E:—E[Hl,p]‘f‘/\p (3)
Here R13 is the density matrix element in EQ. (3)
given by
Rs=2(EF)E=

D=(E[+|EF)’

+A*(|E,F +|EF +4|E, FIEF +A% |E, F =2| E, [*).
4)

The detuning can be scanned by changing the

frequency of the input laser and is taken as the

control parameter.

AIE (B +|EF -A"-iA)
D

Theintensities | E,|? of the homogeneous stationary
solutions (HSSs) are given by

|P[={[1-2C Im(x))’ +[6+2C Re(x)]*}|E. [,
(5)

where Re(y) and Im(y) are the real and imaginary
parts of the complex susceptibility of Eq. (4). The
HSSs of the system with changing the cavity
detuning 0 is shown in Fig. 2. A bistability is present
where the red-dashed state is unconditionaly
unstable.

3. Formation of Domain Walls

On both sides of cavity resonance, we observe the
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Fig. 3: Velocity of DWSsin cavity detuning scan.
Maxwell points are shown in black. The positive
and negative velocity indicate DWSs traveling
towards each other and away from each other,
respectively.
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Fig. 4: Motion of DWsin cavity detuning scan.

First row for 8%, = 0.41535 and second row for

02 = —0.86465. Cavity detuning for (a) — (c)

respectively 6 = 0.1,0 = 0.41535,and 6 =
0.46 and for (d)-(f) & = —1.0,0 = —0.86465,
and 6 = —0.6.

bistability of the low- and high-intensity branches
of the HSSs. We then investigate the existence and
stability of heteroclinic solutionsthat movefromthe
low-intensity branch to the high-intensity branch,
and vice versa, during a round-trip of the cavity.
Steep kinks from one branch to the other are known
asdomain walls(DWSs). Using aproper perturbation
such as a pulse with a constant width, for different
values of cavity detuning, stable DWs are found
which may travel towards each other, away from
each other, or remain stationary. It is possible to
calculate the velocity of DWs in different values of
cavity detuning values. In doing so, it is found that
a two certain values of cavity detuning, the
velocities are zero and, in fact, the DWs are
stationary. These values of 0 are called Maxwell
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blue lines, respectively.

(c)

points.

Velocity of DWs moving towards each other or
away from each other in the scan of 0 is shown in
Fig. 3 where Maxwell points are observed for 0 =
0.41535 and 6 = —0.8645.

Some examples of evolutions of DWs are shown in
Fig. 4. Asitis seenin Fig.4(a) to (c) for the DWs
around the first Maxwell point (positive value),
from left to right, the walls move away from each
other, then with the increase of 6, the velocity
decreases until it reaches zero where the stationary
DWs are formed as shown in Fig.4(b), and finally
DWs change direction and move towards each until
they lock and form a Temporal Cavity Soliton
(TCS). Similarly, asit is seen in Fig.4(d) to (f) for
the DWs around the second Maxwell point
(negative value); at first, the walls approach each
other, lock and form a TCS, then with the increase
of 0, the velocity decreases until it reaches zero,
where the stationary DWs are formed as shown in
Fig.4(e). Finaly, by further increase of 8 beyond
the 2nd Maxwell point, DWs change direction and
move away from each other.

We plot the intensity profiles of DWs at Maxwell
pointsin Fig. 5(a) and (b) and population profilesin
Fig. 5(c) and (d), where the probabilities of
occupancy R;; and R,,, show low population in

oYy

level |1) and large population in level |2) and vice
versa when moving across a DW in the resonator.

4. Conclusion

We studied a cavity containing three-level medium
where DWSs form due to quantum interference dark
states. We found two Maxwell points around which
DWs have different vel ocities and directions. At the
Maxwell points, it isshown that stationary DWs can
form. TCSs formed from locked states of DWs
approaching each other close to cavity resonance
have also been demonstrated. Locking in these
systems happens through tail oscillations close to
thetop of the DWswhichlead to bright TCSs. TCSs
have been shown to be feasible in the generation of
frequency combs.
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The effect of ginger extract on the optical properties of ZnO

nanostructure
Seyedeh Zahra Mirsanaee, Maryam Aliannezhadi*, Fatemeh Shariatmadartehrani,
Mohaddeseh Jamali.
Faculty of physics, Semnan university, Semnan, Iran

Abstract- In this paper, the ZnO nanostructures are fabricated through green synthesis method. The ginger
extract is used as a reducing agent. The experiment was performed with (25 ppm) and without extract. The
structural, mor phological and optical propertieswer echaracterized using X-ray diffraction (XRD), Field Emission
Scanning Electron Microscopy (FESEM), Brunauer-Emmett-Teller (BET), Diffuse reflectance spectroscopy
(DRS), and photoluminescence (PL). The results showed that the addition of ginger extract is affected on the
variation of crystalline size and phase. Also, it is caused the evolution of flower -like structures. Furthermore, the
band gap of ZnO isreduced by adding extract.

Keywords: Zinc Oxide, Green synthesis, Optical properties

OYA


mailto:seyedehzahramirsanai@semnan.ac.ir
mailto:fshariatmadartehrani@gmail.com
https://www.sciencedirect.com/topics/materials-science/field-emission-scanning-electron-microscopy
https://www.sciencedirect.com/topics/materials-science/field-emission-scanning-electron-microscopy
https://www.iitk.ac.in/che/pdf/resources/BET-TPX-Chemi-reading-material.pdf
https://www.iitk.ac.in/che/pdf/resources/BET-TPX-Chemi-reading-material.pdf
https://www.sciencedirect.com/topics/materials-science/field-emission-scanning-electron-microscopy
https://www.sciencedirect.com/topics/materials-science/field-emission-scanning-electron-microscopy

(a.u)

intensity

Il S35 (59l 5 (ot WIS o35l 5 lpl Sis8 9 Sl (ST et 5 S

o5 il a0 Ve oo jo Cels VY Sae &) g,y
Pl o g g e ol b s w3 as Ses
L i Jole j0 o)lae chale 4y azgi b ladiges 0

S g li%el ZNZ25 4 ZNZ0

skl Jemsy ojlas cdale b pe cpl e
SR D90 e e Gheyh S5y SeST sla LS Llugil
S5 9 el S o b sla S g b o pS o018

Dgds oy aliBee sl 3 Ul Lo 00l jiiw sladiges
Gl b gy, wuST slo)lizlugl 3y oS!
3wl sals oals lad )V SKS yo 0 9 YO PPM o, lac
Wges pl a5 il o ol 0 ZNZ0 wges 3ly (oSl
SRV ) JUoSTia 5l 5l JSiie (56 o5 s lu sl
i 05T 4y o lae 093l ail o (JCPDSA- - -4
TVIYSYY -8 Serogyipgl 5B (el 09294z g
SB e, al JUSTKe 5B, ede (JCPDS
NPle sl eoliiul b digas cpl 5 Soeg iyl 42 JUsST 350
S yob ojlasl el Cawsds Yo a4 Ve AT a dwle ogle
~as ZNZ25 4 ZNZ0g) s Jlo -y gmells alolae S 4

Sl Cawods yagili FY g gl AP s 5

+*Hexngonal
. +Orthorhombic

1500 | ” » = =
£ 32 s

o J_d_ ]_;JTJLJL.\.

10 20 30 40 el a0 70 B
Ztewaddog.)

s slacl: .LJtSSJ . 5](5&459&_;&1)1‘59@1:\;}1&
.29 YO PPM o,lac

w3

il
wm

sobe 4 FTIR) 508 Ggole 458 fows Slallle
IS ol plodil (g9, wnST oaums LSis slaaign olulis
L ooadyiw (59, S| slrdigas 5| Jol> FTIR jloges ¥

oYa

VF oV e YWY lpl Gl ol il s oKidls

FRRV-P)

ot lalaans Vb ol (60,50, e 3w

L cod 15 (ploed saials Jole S5 (o] 5o a5 el
Y gazs [ L3 15 5y aiile b Jgame S ojlas
S STl 318 35l i (sl moges b (2,5
Gk jload 3 D3Il ecnl pogdle 39 oo
~ i Sty LS pladisel b annlie )0 fw i
S IV sl 5550 5 5l wgbise a5 loasds
Sl s slopm S S8 slp LS sl ojlac
deST S (55, ST 58 o ool Sl 3l LSS
Jdods (55, w0350 cenl N g5 SULs ) das (5308
bl snes olem (Sdarys mSIl TITY) 5wl GBIy
SBLS (915 LY Y] ams o ylis 595 5l sloslal 358
ST s sl oIS g gl o JU 3 Cansgy il
59938 15l allie ol o LE-F] conl sus oolial (s,
e e Gl A 59, SeeST Gl lSlugl o jlas

055 o0 518 oy 090

L gy g dlge
Jsbl «(ZnC4HeOs) ol 51 15 ol o

Jeez; 09 «(NAOH) oaws 0S g 000 (C2HsOH)
CSlo g Vb ogls b olge oyl 04 oo ooliiul Jladie T
VIO S 5 s pSojlas ly ailgo Gldl S pe 28 0
ai 8o ¥ Sty gl il 0 ST g Jes pom 055

A osls 108
YO bglie i > Jybl o oliwlSn; a5 FYA
adsl Jolome 0 O i oo YO b iy o )lae i (oo
PH oz 0 pn Jglona 31 oolicsl b .ot asLa|
b i P e 4 Jylos i a5 1) (g3, Jsbuo
031 50 g po gl Jie Sly Ve vl b Siigul 2]
8,8 hE celw YA o as ol § il a0 Ve gleo b



slacdale )0 00l yiw sladiges 5l (555198550 ol ¥ S

el B0 ulidie ;5 ¢ 5 YO PPM s Lac

BET 5l oolictal b oyt <3530 o35 el oo
ZNZ25 3 ZNZ0 sl o)1 polie a5 (F JS5) 0 (o)
ol cewsay Vo/Ad mAgt g ey mgt s a
S9) eS| Gladiged (igyd @8 9 i gledes
Vs e
older (Shgl gon dib Gb .ol ool sols L

5 YO PPM ojlas clacdalé b oud i

ol o j0 g wibioe IV ggisl o i sladiges
Dl o odalie Ha Wl dil> G adigad

—a—FuFS
12.5 | |~ wnwes

e
— a0

5.0 o
25f e M
e
ﬁ .
0.0 . . -
oo 0.z 0.4 0.6 0.8
PP,

LR RGSEW 6[.&:45943 0595 é_éa 9 ol s:Lm.\.on :f JS...-
< s YO PPM o lac slaclale

Slaislogh I ol asy Sl b ) S5
&9y p o las cdale aas oo lid |y ead pis (g9, ST
L gmd Sl s s B 5 Lndigas Sl il
b YO PPM 4, - PPM i o las (55933l b cnlpogdle
Sl BB 35l oo el HobisS lazse Job oo 4
&y Slo -85 alayl ) oolazwl b ladiges (] puiins yus
g <y e mSIYNY o YNV s 5 & ZNZ25 4 ZnZ0

Sl Cowoay

PrTET
o0 I——2022

LET 60 aso 400 420
Wavelengthinm)

O¥-

)‘)...M.v oKisls A YAY °l-‘°u°-€f Wi a

Mt >0 3¢ 0dgae ,0 ¢ 9 YO PPM o lac slaclile
39290 Sladisn 4 by e Cdo slaald Joli aS O oYV -
zoe ode 0 badign e o plis |y all o g9 0081 o
5 el 2iS ZN-0 Wgw 4 bgy e Voo
S5 g0 0018 s C-O LaiiS Wigy 4y Voo 0 (godgame o

cmt G o -cm?

NN
EALLE o wlaET) S
wisaTy | V1029)
s
=
=
=
g 200 -
(=

e Earrail
TR w560y

500 1000 LS00 2000 2500 3000 3500 4000

Wavenumber (cm ')

sladale ;o ouls yiaw slodiged 0,8 ygole b Y o
9 YO PPM o lac ol

Sladiged (clugy (P95 oSy S pglas T SCS
Sl Ly g YO PPM olac slacals b ondjiin
aSepl a4 azgs b by S50 ZNZ0 $ges jo 000 oo
S5 as ol sl ccwl sais oolatwl o)lac
oo & oY S 10 ZNZ25 wiges jo 09 e 0l
ol G, U5y wo Gl oo |y IS ans ole,lislugls
S8 o e IS sty g 2b e 2L
ol bl LS el ojlas cdile iyl oS




Il S35 (59l 5 (ot WIS o35l 5 lpl Sis8 9 Sl (ST et 5 S
VF eV e VW0 ol s ol s et oKils

olas g,y wnS le lslugl (Sl ele> s,

SHle P B rels (o olac clale a5 v
.QQ;&‘ Odse )39A rb:ETAHQ

oo po
[1] I. Hussain, N. Singh, A. Singh, H. Singh, and S.
Singh, "Green synthesis of nanoparticlesand its potential
application,” Biotechnology letters, vol. 38, no. 4, pp.
545-560, 2016.
[2] C. Jayaseelan et al., "Novel microbia route to
synthesize ZnO nanoparticles using Aeromonas
hydrophila and their activity against pathogenic bacteria
and fungi,” Spectrochimica Acta Part A: Molecular and
Biomolecular Spectroscopy, vol. 90, pp. 78-84, 2012.
[3] S. Sheikhi, M. Aliannezhadi, and F. S. Tehrani,
"Effect of precursor material, pH, and aging on ZnO
nanoparticles synthesized by one-step sol-gel method for
photodynamic and photocatalytic applications,” The
European Physical Journal Plus, vol. 137, no. 1, p. 60,
2022.
[4] T.U.D.Thi, T.T.Nguyen, Y. D. Thi, K. H. T.
Thi, B. T. Phan, and K. N. Pham, "Green synthesis of
ZnO nanoparticles using orange fruit peel extract for
antibacterial activities," RSC advances, vol. 10, no. 40,
pp. 23899-23907, 2020.
[5] T. Gur, I. Meydan, H. Seckin, M. Bekmezci, and
F. Sen, "Green synthesis, characterization and bioactivity
of biogenic zinc oxide nanoparticles,” Environmental
Research, vol. 204, p. 111897, 2022.
[6] B. Siripireddy and B. K. Mandal, "Facile green
synthesis of zinc oxide nanoparticles by Eucalyptus
globulus and their photocatalytic and antioxidant
activity," Advanced Powder Technology, vol. 28, no. 3,
pp. 785-797, 2017.

OF)

Intencity (..}

[F{RILY (a0}

3.8

5
34
Energy(ev)

S39S1 6)lg5 BB Jloged g iy U3k Ak b S
9 Yo ppm o)Las: LngC,Jalc O 0l Yw

Fiw o lSlugl 5,8 o Shy owyp selaie @
Toe Job b ondoanl lapgisd o o8 alwg 4 0nd
Db oo ooliinl uiluieglgigh i 5l el YV
S islagls I Jolo iy Sk b ) IS5
I+ 9 YO PPM o lac slacdale b oo w59, duuS|
L Sgd o0 odalin JK& 0 a5 yoboles TR oles
zy bald Lol o S Sl s o )lae cdale o5l

.Moso

—— ZnZIs
L Znzo

1000000 f=

BOOOOO |-

GOOOOH §=

400000 =

2000040 =

200 GO To0 /OO

0
300 400 S00

Wavelength (nm)
Saigad 5l odel Cawdds uilaiseglgigh cads ) F-Y JSCs
9 YO PPM o lac slacdale )0 oud i

P 89y 4 59 eS| (gl LSlugil (Gaiizd ol 5o
5 il plyS p ojlas g3l S wah i e
@l 85 3 s 950 bidised (Sl g (plend
5o s Logils (65 56 38 51 Slo Sl axdtl iy
20 Sog,95 551 9 JUsST350 (55 g jlislu 4 JUsST35e
ol i gl eonl p egdle bl e ojlae o938l il
e s ojlas (o538 ST 5o e ks lugl (s5558,50
et @l Lslugil aiged (nl )5 gl oo Jplaie 5 00
2 asllle wilazd S S i > ) bejamgie 5 JS



oS el 5 Gl Sigigh
Ol Sigiod (5,58 5 (owige
Gl graio olSisls ~ar

Ol el 2

VFeY g VV-YY

$38 Ailob LIS d5u 2 L ST (6 10 Frasly 3 0 S o0 83101 3l
buwgio 95 Sl Loyl 4o of3T glas

bl HIS g (Syo (Blow Lolw (U (5l doutd ((F oo 00z g

¢|f| ‘u‘)-Q-’ s@h‘ ébT P C K ‘S o u‘ﬁ a>g .d.,f_e 09;
mohadesi@iausa.ac.ir

ol 39 09 o0 13T sLas (5595 dilobu JUSI JULS 31 jgue cpoud 53l A5k Coid 30 ki 1 yo0 (592 Sl S| — oS
el (551 (52 ool 418 55 5158 o0l 3590 (31351 9 00w T )5 (g (ylgieds o S diled gelamw I (5 S Silio llio
30 59 b gio (Sl Tl il Ghgold—cpd 95 (S35 53 9 (592010 (hudad ki (F500lS (g Yoo ay sl & 5
99 3w HIG T (500 G g 9 00 oS &ilaos el 831031 A5 wBS o0 (LS g lid cCaw Touls (o ) (led Jlug @588 sl JUU

39550 ylosivds FSO &lobur (o415 Sgmts 58 o Jole

Lo slas & u,.iLm (ugelS—ydig, 6,)_\,.15 ‘Lg”ﬂl.) Ohdad s Ls.\)w @Iﬂ slad 5,98 &bl ‘}L..,)LS‘L—\ Lg).n.\.)cwl.a —0315 KWLy

The Effect of Receiving Aperture Size and Detector Responsivity on
Performance of Free-Space Optical Systems in Moderate Turbulence

Vahideh Mohadesi, Fahimeh Abrinaei, Sayna Sepahi Dorrani and Negar Abdollahi

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

Abstract- Atmospheric turbulences lead to a change in the intensity of the laser beam while passing through the
channel of the free-space optical system. In this paper, aperture averaging is utilized as an efficient, smple, and
low-cost method. To evaluate the average bit error rate, the circle polarization shift keying modulation and the
on-off keying have been investigated under moder ate turbulence in exponentiated Weibull distribution channels.
The results show that the size of the receiver aperture and detector responsivity are two important factors in
improving the efficiency of the FSO system.

Keywords: Average bit error rate (BER), Circle polarization shift keying (CPOLSK), Free-space Optical Systems, On-
off keying (OOK), Detector Responsivity.
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Evaluation of Magneto-Optical Properties of Graphene Oxide Using
Intensity Modulation of Multimode Plastic Optical Fiber

Ali Sharifi Khankahdani!, Elham Ilbeygi, Majid Shirazi, Sajjad Aghajari and Ruhollah
Karimzadeh?

Department of Physics, Shahid Beheshti University, Evin, Tehran, 1983969411, Iran
la.sharifikhankahdani@mail.sbu.ac.ir, °r_karimzadeh@sbu.ac.ir

Abstract- To investigate the magneto-optic property of graphene oxide, an arrangement based on multimode
plastic optical fiber has been used. In the measurement fiber, a part of its clad was replaced by graphene oxide,
and to consider the ambient and light source noises, two fibers as control and reference were used in the
arrangement, respectively. The graph of changes in the relative intensity of light passing through these three fibers
in the presence and absence of a magnetic field has been drawn in terms of time for two wavelengths of 522 and
440 nm. These changes are caused by the effect of the magnetic field on the dielectric tensor of graphene oxide and
as a result the effect on the output light parameters including polarization and light intensity.

Keywords: Graphene oxide, Magnetic field, Magneto-optic, Multimode plastic optical fiber.
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Investigation of energy transport velocity by graphene surface
plasmons in an inhomogeneous multi-layer structure

Vahideh Mohadesi!, Asghar Asgari?, Vahid Siahpoush?
'Department of Physics, Central Tehran Branch, Islamic Azad University, Tehran, Iran

Faculty of physics, University of Tabriz, Tabriz, Iran

Abstract. In graphene included layered structures, an inhomogeneous neighbor of graphene can cause the
excitation of leaky surface plasmon waves and affect the propagation properties. In this paper, the eftect of a

high refractive index layer separated by micrometer order gap from the graphene sheet and also the effect of
changing the graphene Fermi level on the dispersion curve and the energy transport velocity by graphene

surface plasmons are investigated. The results show that in the range of terahertz, the approach of medium

with high refractive index to graphene changes the dispersion curve of surface plasmon waves and the rate of
energy transport by surface plasmons. Also, the Fermi level of graphene is important in the studied
propagation properties.

Keywords: Graphene, Energy transport velocity, Surface plasmon
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The effect of plasma activated water on lentil seed ger mination and
Pilea cadierei plant growth

Mansoory, Solaleh'; Mohammadi nahrani, Niloofar?; Bahreini, Maryam?®; Hassan pour tadi, Saeed*

!Department of physics, university of science & technology, Email: solaleh.mansory@gmail.com
2Department of physics, university of science & technology, Email: nmohammadi111175@gmail.com
3Department of physics, university of science & technology, Email: m_bahreini @iust.ac.ir
4Laser and Plasma research institute, university of Shahid Beheshti, Email: s_hassanpour @sbu.ac.ir

Abstract- Unpleasant effects of chemical methods for improving agricultural products leads us to choose new and
environmental-friendly methods. Active and effective species generation without any chemical addition are the bold
features of plasma activated water as an alternative method. Water enriched with nitrogen active species by plasma
discharge could play an important role in growth and germination of edible and non-edible seeds. In this work plasma
generated by a high voltage system called Marx; lentils seeds weight changes and growth quality of lentils and pilea are
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studied. As a result of plasma activated water interaction with them, lentils seeds gain more weights and growth quality
of pilea and lentils improved significantly.

Keywords: Plasma activated water, Plasma-water interaction, Seed germination improvement, Marx generator.
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Effect of target rear surface scale length on the maximum proton energy in laser proton

acceleration mechanism
Fatemeh Azizian', Ali Hasan Bygy*, M ohammad Jafar Jafari?, Somayeh Rezagi?

Plasma Medicine of Faculty of Physics, Kharazmi University, Shahid Muftah St., Tehran, No. 49
Plasma and Fusion Research School, Nuclear Science and Technology Research Institute, Department of Plasma
AEOQI, P.O. BOX:14395-836,Tehran, Iran

* corresponding e-mail: azizianfatema@gmail.comm

Abstract- The common mechanism of laser proton acceleration is the Target Normal Sheath Acceleration
(TNSA). In this work, the rear geometry of the aluminum target used in the interaction of high intensity laser
pulse with plasma has been studied and investigated. In order to investigate the effect of the geometry behind the
target, two targets with constant and step like density behind it and the second, a target with exponential density
behind it have been considered. The comparison of the results shows that the maximum energy of the accelerated
protons decreases as the rear surface of the target destroys. This is due to the change in the amplitude of the
electric field formed behind the target, which is strongly influenced by the density profile.

IATAR)



Keywords: Proton cut off energy, rear target scale length, Laser acceleration of proton.

b Al 40 g ool Bas iy (SiSu, b 4 w>ge
5 I¥lewlis sales Sgign 4oL 6ipl 40 ol
Job o 5 955 b o Jsb A a5 >
S plage il 9 2SIk € 9 Bas oty whide

Iflog 0o ol 2y alaly b osds 0 Jgs

e,

r— ")
ernax(ﬁ“D’Iback)

bl Goe ety whie Jsb (1) abal, L slas
L Lagh cnl 50 0,00 ool adgs o aels jo (gulS
Seiliwg xS o Dl s gom g0 (glwand I3l
5 oor TNSA I 5le )0 s dwaia o 5l (50

w00 asllas 09’5)" LsmdoLM» » UT ).A.’L)

SLET IS
50 aas b [0] blewd (5l s o5 5115 cpl o
Bar .l ouls oolaiwl b (g5le s ralqdl Slp o
ok Ol anels po B cuty Gulde Job Sl (ow) 2
GiiSary b Seign Sld j0 &l 4 g ead olx
et & bl e sagairesll hgd b YL Sal Ll
Sy I me s 5 s b Sae 5o 5l b
San iy 5o B ol s L Goe SO 5l g B
P IS P VPSSVt o P S R RPN o
2B Bue sl ol aled ol ekl bigiluans
93 2 o W o)l 5 Gl @i Wy e e
ooleie Job 5 oled aled b Ban sl slawdly >
o2 b ol Cawd a5 ol g ool soliiwl ieg Sie ¢ /AN
W 4 SsSI JBs agles VUSS ool sud angli

2o ol | bagiluand adsl Lyl il 5o ol i8S

N

doddo

OO b alad (65,1 b god Sgig . (slo Sl s 125
sanlice YU ad slapd lislesl o ey o SIS
) eyl 5 eymly obe opl yo Newl sas
St Bgile 4 Bgyme Joo (225 gl B
4 [Y]..wl.»so‘@s)l.c Ol b Gas cuy 5l @0
Lo ol 55 o2 by ol po ool & s
L9 2SI (nl 09 oo adgi Els slagyg Sl sl Baa
Bas ad g e Sas Jsb )3 095 e o
iy o b wlessl LBU e SO ool b og ens
gl Ban Cody e gign (AMD carge San
Sl emon sk & 3l GlaJls )5 (ool sl
EFon Sl CaeS 5 S p 5l 5 Boe gla il
sbaslil o » cwl 85 e cad ol
oolaiwl j3d by oz Bl 4 0)ls 0e2g lioren
Sad oS Gl G SOL Ll pwsS alad lls eal
Sy sgleand 569 bjse 25T, adl o
ol oy ly s Jlow] Gled Syl A S
ol onp g e 5, cnl gl oo olinul )5
Cexdly @ 1) mls palil o Sles g9, 2 bl
alr Gan & Gl g S5 55 aahS Sasp

oS dgdee LoDl aw S 0s 9 O Ggeliie cr g

Sorte 9 Cwogll crge TNSA IS g5l jo l (p
oS ke cul 5wk walss 65 (655 ©az o Sles

DSL gy crl ye aste Jele by i 9929 09, 00
gy o oS el ol Lt sad plawl lisle)l L

Ol Gl as o )ls sezg b i @l A b

'Target Normal Sheath Acceleration



Olrl SEF9 (608 g (cwiigen (3l S oo 5l 9 (lnl Sisigd 9 Syl (ST et 9 S
YN e YT lpl Gl ol s ol8asls

v .

SFon 3P b (s el asdllas sl o
Y SKS j0 o0l ad S 5 @ Goe a0 2 gl
55 45 s9i e saalive K& ol ) el 00d o
a Bae iy o Sl )0 (65 anier Do n &hd
banslie o S oo el ot b (JB 5 09,555 o2
YY 4 YY 5l Gae cun o gl alas L hgd
5 & Gan cwlis gl S e 2l ey s, SIS
Olaes (V) abaly b Bl i (nl )0 oud w88
Jsb & 9) o)ls akal) Bow oty ulde Job L b
Ol whde Jsb o pad oby bW (6l e

ailios 2l su sl il 2SI

T 1 T T T L4 L T L) 1
— S0
1o AL U8 i

Nuwchor of Particles(a w)

w Fil - pi 3 W X
profon EnergyiMev)

B L Bua b g0 )0 G559 650 @i Y UK
ol ety 3 oles JBa L Bas g ool

> g0 2 gl Ex oS plase ol Ho as ¥ S

o Ty 1 Y T
S
SL: Ol

b

N

n/n,
2 “
. |
—

adgl Lol 50 o0l 48§ IS 4 CBue awass ) S
as) JTonyl Gans s 5, Ls"‘ Sloged (g3l dnds oS
O & Sl (o gl S a3 loged g (T Ak
Sgdoe 428,5 1a5 0 Bus 4o odd dbul (slewdl

S5y e e DS ) WS (o0 Sl ey Ss

S mhw p dges WG L g Pl L) Gl
L) mosteesll g Y g0 5l Bam ogde eanls
L) Gigdee S aY oy GRegSee Voculs
Glei b j5d db el oas LSCid (gl O Cles
sl FWHM= Yofs L owsS S g 8Sin 2 Sl
Sty o005, T Zge Job g yieg,Se ¥ aSy L
Al o) Dol e e el Sebee jie LS
Voo o3l b giloand s yuoren il g0 05 )
A0 FegySee ooV ok j2 Job g yeg See Yo o
ouls ad,S I8 4 JeuSll JBs ol ead aid )3
5 Sl JBx 5 (Frne anin) ) UKo L illas
oal 43,5 a5 o F nC e oo s )0 3,0 S
oS cool N, =11x10% x (A, [ um)? >l jo .ol

2l il zee Jsb AL o o



sloul (e lawe atels g oopw i Bas cuiy 4 e

8L aalgs rals oul

=

ok g ) 55 9 Bue slayil )y aode )90 @
gt b YL wan G S ey (b S
SO 5o Ghagh ol 50 s olies 136 ceguinagl]
Jsb 5 380 Ojpe 4 g B dwsin (o) p 4 Wi
wlop b ogion 5P @iy o B cuiy whde

G 90 (Silw and 5l ol mll anslas .ol oals
B L Ban 5 o slesil o 55 JB L Bow 050 50
abaxd 8 Bos Gleaz waas lis o bl o ol
Ny o0 Bad Sl 4y £l gl g iUl Coma a5 (6
4 253l (Jsb oo (655 JS8 50 oS e

b ogn 6ipl ol i Bos cuy whide Job

2l aalys ials

&1y

) Murakami, Y., et a. Observation of
proton rear emission and possible gigagauss scae
magnetic fields from ultra-intense laser illuminated
plastic target. Physics of Plasmas, 2001. 8(9): p.
4138-4143.

Al Wilks, S., et al., Energetic proton
generation in ultra-intense laser—solid interactions.
Physics of plasmas, 2001. 8(2): p. 542-549.

Y Kauza, M., et a., Influence of the laser
prepulse on proton acceleration in thin-foil
experiments. Physical review letters, 2004. 93(4):
p. 045003.

£ Mackinnon, A ,.et a., Effect of plasma
scale length on multi-MeV proton production by
intense laser pulses. Physical Review Letters,
2001. 86(9): p. 1769.

.0 Derouillat, J, e da. Smilei: A
collaborative, open-source, multi-purpose particle-
in-cell code for plasma simulation. Computer
Physics Communications, 2018. 222: p. 351-373.

N

ety o oa ol By ) (Stiag 801 plae ¥ IS

lod g sl Bas g0 b 5 (b 1S o0 50 B0
Adloe Bas cly (o whide JebSL i jslaie

o A coge Ble Culy (SowdS (Sopd bl
P Ggian xS Sl gL sl plase (S99
g0 ).n‘ u.:‘ AmiS )0 g W) 6L.’ «° e )| C)L'S-
P ysign 1p)osbce (5gn 2l o Slee als
) G5 ad Glowdly S sl g0 B 5l 7)1 (sl
Sl S 608 Olll o 6,50 aS 5,5 sl a s

RSO gy

00

S 5 2SN Sl i (531 F UK
el gl San g0 b 5 Wl

3 90 > g0 2 50 0ul obwl glewdly JUT T Sl
e S8l aS b e aaee (LA 1) ge)
SxF IS5 5 it Ban ety ke Job o
Lol 0,55 shand Sl plas s alowdly JUIS
Sl 3ei Bes SO Sy50 90 0 gl g oyl Lewsdl
el Oyso 4 Ban cuy JBs a5 S o iz
e o Sy o e b Jlisl WS 2



g Sanl il JaiST s 9 S
oy e 35l g o)l ! SCdgied
Olpl Seigiss (5,5L8 5 (cwiige
Gl Sais ol

Oyl 3]s PR,
VEOY age VIV

PNl 05300 50 (4979 11 (551 i H0 B Ly wlido Job U
3

Lot T (5 phra Jhzm s ) (S e e ol e aebld

¢ OO Ay uw b o dubeds (HLLS (205195 SLGID ¢ SO jud 0uSlSNS (SCh 3 LoDl 09,5 )

‘O‘)'.’.‘ ‘_5.03" S5 ol.o}l.w (sl dw ug...e 9 pole omg'}i (5| dwd R Lo.w)b cuSig Y
S5 « s 15 bl e

dwaid Il jo bloe (TNSA) Bub cully 51 (S oo b (ALl (9l (§)50 (PNl gl p3le = ouns

33t 39k 4y ol 4i,S )18 oy g axdlland jg0 Lowsdly b Vb il 55 ully S o 1 50 4y S 4 (oguimegll Bua
ol oy 48,5 S5 50 o cady )0 el Bz b Buw g o iy )0 glaly g ol JEz b Bus g0 <80 culdy awasn il
et e @ ol il oo R 5w S QLS (5T (6] Mo Bad Cllly (19,95 o8 A b B oo (LS LS awslie

Wbl oo (JBs wlod il i Gl a4 oS Cowl Bad Culy o oul LSS SO STl lase awls

Ban Cudy elide Job (080 (655 (AWML (Ogign @dad (6551 —ojly a5

Effect of target rear surface scale length on the maximum proton energy in laser proton

acceleration mechanism
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Plasma and Fusion Research School, Nuclear Science and Technology Research Institute, Department of Plasma
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* corresponding e-mail: azizianfatema@gmail.comm

Abstract- The common mechanism of laser proton acceleration is the Target Normal Sheath Acceleration
(TNSA). In this work, the rear geometry of the aluminum target used in the interaction of high intensity laser
pulse with plasma has been studied and investigated. In order to investigate the effect of the geometry behind the
target, two targets with constant and step like density behind it and the second, a target with exponential density
behind it have been considered. The comparison of the results shows that the maximum energy of the accelerated
protons decreases as the rear surface of the target destroys. This is due to the change in the amplitude of the
electric field formed behind the target, which is strongly influenced by the density profile.
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Experimental investigation and modeling of the temperature
dependence of the maximum and minimum wavelength of Bragg
reflection from a chiral nematic liquid crystal.

Ramin Khalil Sarbaz, Mohammadsadeg Zakerhamidi, Behroz Rezaei, Amid Ranjkesh Siahkal
L* Optic Laser and Photonics Group, Resear ch Institute For Applied Physics And Astronomy,
Faculty of Physics, University of Tabriz, Tabriz, Iran(r.sarbaz@tabrizu.ac.ir).

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

Keywords: Cholesteric Liquid Crystal, Chirality, Cholesteric Pitch, Helical Twist Power.
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Discrimination and characterization of biofilms grown in urban water
pipes environment using fluorescence spectroscopy

Fatemeh, Barati 1; Mahsa, Ghezelbash!; Batool, Sajad! "

'Department of Atomic and molecular Physics, Faculty of Physics, Alzahra University,
Tehran, Iran

Abstract- Biofilmsgrown in theway of urban water transmission (including microor ganisms, bacteria, fungi, etc.)
are considered one of the main factors of pollution and reduction of urban water quality at the destination
compared to thesource. In thisresear ch, fluor escence spectr oscopy isdiscussed asa diagnostic method in the study
and identification of biofilms grown along urban water pipes. Also, theinterpretation and analysis of the obtained
resultsinthe EEM matrix have been madeto separateand analyze thefor med impurities (biofilms) under different
excitation wavelengths, including 270, 365, 390, 405, and 435 nm.

Keywords: Biofilm (microorganism), fluorescence spectroscopy, natural fluorophores, drinking water, EEM matrix
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Studying of the nanostructured perovskite solar cells by electrical-optical coupled model

Fatemeh Sahranavard, Fatemeh Zarali, M ehran Minbashi, Alireza Tooghi, Elnaz Y azdani

S.fatemeh@modar es.ac.ir ,F.zar ali@modar es.ac.ir ,M ehr an.minbashi @modar es.ac.ir,
Alir ezahaa@agmail.com, Elnaz.yazdani @modar es.ac.ir,

Abstract-perovskite solar cell have attracted the attention of many researcher s due to unique advantages in the
las few years. However, thereis still a lot of research to improve the performance and increase the efficiency of
these cellsthrough the increase of absor ption in the absorber layer isbeing done. It his study, the perfor mance of
the devicein the planar solar cell structure wasinvestigated using electronic-optical mode ling and then the effect
of nanostructured layers on the light trapping and electron-hole generation increasing and consequently on the
improving of the short circuit current of solar cell isstudied.

Keywords: Solar cell, Perovskite, Efficiency, Light trapping
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Parameter TiO, | perovskite | CuSCN
Band gap | 3.2 15 34
(eV)

Hole/Electron | 5/2 8/8 5/5
lifetime(ns)

Relative 9 6.5 10
permittivity

Hole/Electron | 20/10 | 50/50 10-
mobility 4/0.01
(cm?/V. s)

Affinity (eV) | 4 3.93 1.9
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Developed and characterization of MoS,/Au nanostructure coating on
the optical fiber towards a humidity sensing application

Zohreh Teymoordel*,Ebrahim Sadeghi * Roghaieh Parvizit, Sayyed Hossein Gangipour 2

! Department of Physics, Faculty of Science, Y asouj University, Yasouj 75914-353, Iran

2 Department of Physics, Payame Noor University, Tehran, Iran

Abstract- In thiswork, clad-modified fiber with MoS,/Au layer was experimentally investigated towar dsrelative humidity (RH) sensing
module. Too, we study the realization of the optical concept of hybrid surface plasmon resonance (SPR) and lossy mode resonance
(LMR) that gives rise to the plasmonic hot electron transfer from an Au thin film to MoS2 layers coated on polymer optical fibre to
address. In thisresearch, the sensor material consists of a thin layer of gold and a nanostructure of molybdenum disulfide, which were
manufactured by sputtering and hydrothermal methods, respectively. The altered properties in the surrounding environment, in turn,
can lead to changesin the resonance dip wavel ength stemming from the emerged surface Plasmon and |ossy modes of Au/MoS2 bilayer
thin film coated on the optical fiber as the transducing medium.

Keywords: MoS, nanostructure, Gold, Humidity sensor, Surface plasmon resonance, Lossy mode
resonance.
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Design of a silicon photonic electr o-optic modulator based on indium tin
oxide

Nastaran Dakhem and Kambiz Abedi
Shahid Beheshti University, Department of Electrical & Computer Engineering, Tehran, Iran.

Abstract-The aim of thisarticleisto obtain areliable silicon photonic electr o-optic modulator with low insertion loss,
high extinction ratio and small footprint, which is also compatible with cost-effective complementary metal-oxide-
semiconductor technology. To design thismodulator, the carrier concentration change method has been used to create
the electro-optic effect. Besides, in order to reduce the footprint and loss of the device, new plasmonic materials such
astransparent conductive oxides have been utilized. To increase the light-matter interaction and strengthen the light
confinement, a V-shaped slot waveguide has been used in the proposed silicon photonic electr o-optic modulator based
on indium tin oxide. According to obtained results at the telecom wavelength of 1.55 pm, this modulator offers a
maximum extinction ratio of 10.5513 dB/pm, insertion loss of 0.0110 dB/pum and figure of merit of 959.2. This
modulator hasa significant increasein FOM compared to other implemented modulators based on indium tin oxide.

Keywords-silicon photonic, electro-optic modulator, transparent conducting oxide
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Localized surface plasmon resonance in sensors based on silver
nanoparticles produced by ion exchange method

Milad Habibi Masheli, Sioneh Eyvazi, Jafar Mostafavi Amjad
Department of physics, Institute for Advanced Studies in Basic Sciences, Zanjan, Iran

mostafavi@iasbs.ac.ir

Abstract- Nanoparticles due to their unique optical properties are widely applicable in construction of optical
sensors based on localized surface plasmon resonance. Due to the strong surface excitability effects, silver
nanoparticle optical sensors have high response speed and higher sensitivity than thin film sensors. These sensors
are largely dependent on nanoparticle size and shape, as well as the dielectric properties of the environment around
them. In this paper, the Kretschmann configuration is used to excite the surface plasmon of nanoparticles. The
reflection spectrum at different wavelengths is obtained by the angle scanning method which shows the excitation
depth at different resonance angle. Due to the strong bonding of nanoparticles with the glass matrix, this sensor
can be used repeatedly in the biological materials measurement.

Keywords: lon exchange, Localized surface plasmon resonance, Sensor, Silver nanoparticles.
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I nvestigation of quantum Fisher information in two-mode
optomechanical system

Fatemeh Daneshmand, Hamid Reza Baghshahi, syyed Yahya Mirafzali
Department of Physics, Faculty of Science, Vali-e-Asr University of Rafsanjan, Rafsanjan

Abstract- In this paper, the interaction between a A-type three-level atom with a two-mod field in the
optomechanical system is studied. Under determined initial conditions and using effective Hamiltonian

for the system, the explicit form of the state vector of the system is analytically obtained. Then, the
quantum Fisher information (QFI) is analyzed to estimate the amount of the dissipation of the
mechanical mode. The results show that the maximum QFI does not change with the change of coupling
constant and it does not change the measurement accuracy of the decay parameter of the mechanical
oscillator. In addition, increasing the decay of the mechanical mode decreases the QFI or the accuracy
of the estimation of this parameter.

Keywords: Optomechanical system, Quantum Fisher information, Two-mode field, Effective Hamiltonian.
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Experimental investigation of the effect of pre-heating on the process of
laser ablation of copper in the air environment

Fatemeh Fateh Pak, Mohammad Hossein Mahdieh

F_fatehpak@physics.iust.ac.ir

Abstract: In this paper, the influence of pre-heating on the laser ablation was investigated. Ablation process was
performed by irradiating of copper targets (99% pure) with pulsed Nd-YAG laser beam (1064 nm, 10 ns) in air
environment. Conic craters were produced on the surface of the target after irradiation. The target pre-heating was
provided by a inductive magnetic heater. The geometrical characteristics of the crater can help to estimate the
ablation rate. An optical microscope was used to measure the diameter and depth of craters. The results show that
pre-heating can significantly influence the ablation rate.

Keywords: pre-heating, nanosecond pulsed laser , laser ablation, Copper.
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Performance I mprovement of All-Optical Nonlinear Plasmonic Switch
Based on MIM Waveguide

Asie Nazeri, Maryam Pour mahyabadi

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

Asie.nazeri94@eng.uk.ac.ir, Pourmahyabadi@uk.ac.ir

Abstract- Light diffraction is one of the most important limitations for the dimensions reduction of photonic
devices. So, plasmonic structures were introduced to overcome this limitation. Plasmonic devices containing
nonlinear materials have received more attention dueto all-optical performance and ultra-fast response. In these
structures, the refractive index and in result, the transmission characteristics changes with the variation of
pumping intensity which isthe main mechanism of switching performance. Theresults show that thetransmission
characteristics of the proposed structure can be adjusted with different pumping intensity at three central

wavelengths of 839, 941 and 1159nm and it exhibitsan extinction rate of 18dB at the optical wavelength of 839nm.

Keywords: All-optical plasmonic switch, Tunability, Nonlinear Kerr effect, Extinction ratio.
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Simulation of kilowatt class fiber laser based on Master Oscillator -
Power Amplifier configuration

Aref Shirmahdieh, Naser Siahvashi®

Shahid Fakhrizadeh School and Research Institute, Imam Hossein University, Tehran, Iran

Abstract- In thisresearch, the design and simulation of a kilowatt classfiber laser by using the Master Oscillator
- Power Amplifier configuration has been done. This work has been investigated by considering the backward
pumping and for the presence or absence of signal loss scattering. By solving the rate equations by the 4th order
Runge-Kutta technique and by using the shooting method, the changes in the pump and signal power according
to the changes in the fiber length for the oscillator and the amplifier have been investigated and finally the
configuration (M OPA) has been designed by combining these two parts. I nvestigations showed that the effect of
signal loss scattering on the output power in the oscillator is negligible, while it causes a significant power lossin
the amplifier.

Keywords: MOPA system, Master oscillator - power amplifier system, Simulation of a kilowatt class laser source

034



VEo) e VYoV (ol ol s inno ol

00iS Lo gl 5 Slug (5l gueerl (oo (5185 a5 )
Lol 00l plxil by (g5l als

P 9 Joo!
wlie oaiS ool 5 Slugs lp 5 SUsles IS 48
Ol e 5 0 a5 il oo (M) 5 (V) Lanly) & jg0e 5 0092
Ly, cpl o aiilbioe JUKws 5 (e lgi goaias
5 Ohed Oly gosims (i iy 4 By 5 By oS
) e 4 9, 9 sl g, HLastl £ oled (izran ( JUSw
(JLSew) Hiod Gligrod oo I'p (I's) ano oo lis
9 i ghie mhw o3 5 4 Oep (Tes) 5 Tap (Tas) «
3 SaSly ol ag ¢ a5 (JUSow) e La]

il oo JUKws g ies ulS 8

dP; (2 + +
t—y ~ DOyt o N -0 NP (A-a,R () O
* dpiz(Z) =I'[(0,+0:)N,(D -0 NIP (D-aP (D) (2

Gb 3l g ooy a5 Sly bl Corex JBs N,
O Vs (Vp) daly cpl j0 0sd se aculre (V) salal,
Syt pdaie a4 (e ) JUKw (58 sy
S8 (F) dolas jo ailbico UL 515 ae Job T
QLH..., N Ja...qs.’ ).‘_.3 I AW o..\.:_;.U" ‘_gl.asug.u JS Caro>
S8 Np ggee 51 (F) aaly llas 5 098 o0 o0ls
OMJ.&MM&‘)J)‘)JWNZBML)‘)JW

[Plosls o 555 yuud Slaal ;o Z Copndgn 3 Jiius

I,0,[P, (2)+P, (2)] N I'.o.[P (2)]

N,(z) hva hv,A @
N Ty(oy+05)P (2)+P (2)] 1 T,(0,+ou)P (2)]
hv,A T hv A
N=N,(2)+N,(2) (4)

' Master Oscillator - Power Amplifier
¥ Brilliant
" Liu

dodio

bl (oS o> cabox 5l (2ble s 4 68 sla) 5
Skl il 4k el b 205 YU g Jgax
o iy plo 58 5 25 9 Co llyd o sl
Syl slaalbels glgl jo ool wl gl oolio 4038
WCivo (0 00 SwS g a4 ASS gk L ) RECES
sl loads 6,510 (sl mlio 5 psle (Sop
o ool galire sla g, 5IUL Sl il (pliws
[flociin s bl g gl ol)ls 4 o a5 09
b Sy 5 5l oslinul &) i3 oo s, ol dhox 5|
a3l aS oblie e le by, Cnl g o)Ll UL oo
o9 UL laglss 5o (s pmd Slgal o yss aln] cde
@oudgaze Ghls (29,5 JUKmw 3k j (il 3 sle
Silog @l qoge cnl sl logan Sy K0 5l el
Silugs 5l a5 ool (MOPA) ' )lgs sasiS ey g - Lol
Ty Jsb sl 9 b Ol5 b (mgses a5k o5 Lol
oS Casls albaiz b Sy g WS e w5 ) 05 Sl
o0l hSi5 515 oage 1y a8l ol (00 UL adelsg a5
bcasgame g adé coge og, onl 65,00 [o] el
al)T 00,5 oo Uk oo b Silags S5 by, p0 oy 53
ly i S g Yy s bawgs Yo o# Jlo ;o MOPA
i Toed VoV Lo 5o 0l (5155 po il (s e )5
st |, MOPA (sla sl ;o LMA (gla b b o
a9 SBS ailiw] ol sl crge el gl 45 ol
5 b Ghesi nle b oSy Gl ok Gl
2 e SlaghS WIS 6o e il A
55 lsles > b 5 ol oo @5l,| (MOPA) (s Sy




VEo) ot MYV (ol lin e cinio olE2ils

G | Yx Ve omT L Y
%o | Yx e m I JIAY
Gos | E¥x 1o m Iy <14
Oas \ARS T m" Loscinator fem
Reore \+ pm Lampiifier £em
Nl osxy ™ Ry(A) “JAA
VA, \+ GHz Ry(A0) Ao f

Ao e g b Sleg jo JUSw g (iwes Gy Ol s
(IS llae .ol ool (V) S o JiSew olals o285
5 5 (B )gies ol Silogi 53 guali ad 50

g oo b 3,ly v S B o (BF) JUKw

BOO s
Pz
e OO — Pyl with o
Z :
=i P G2 Wil it
P o
g BOO Bz with dul
P )t cat i
B 500
o
=
B 400
w
g
£ a0
£
£ o
o —— e e
100
i _
o 5 10 15 20 25 an B 40

length fiber (m)
Silwgs 5o JuSw 5 Lo olgs Sl s ¥ S

lesl 1o 5 yao b slal o s g Sl cpl (o
RCE R TWWON Y O Sy oo Aoy Slode 4y 8
sl JiSu g dgdced oM (6 pSedir Cughl (Jgl ye
Olg amd o0 75y SLL (s jo JUSw (lg5 Cogss
olS &gy wod Sl e s bl Gl P e
O AS g0 &S FZ e o aS 28 UK g ail
(9> Al Sl 5l am g oad Cogl yud Job
psu g odd ool S ib 8 B 4 ole 5l S
3yl 5 03,5 sye anl 5l (g JiSom Slyie 4 S0
5 oo Glgy Ol sy (V) USs jo IPWOPPIPNCEL SENPY-Y}
(By) iwos sl 0als 00ls lis oaisS Cygis jo JLSw
JaEe g ool G,5 e 4 (B LS e o |
HLd, wlie cwnl ancin o ‘_;,LQ...A Ceownd 40 QT

@il Cond @ az o Slag o JUSew ol Dl s

LS ST, s,y e¥olas ol Jo Blae sl 5 51 (S
ol ol pole g 5o a5 wBbioe p)ler saS e
3 mizred ol oals colawl Sloles J> (glp b,
sl 0 00lisl adgl yolie peand Cz by iS5
(5] Soan]) b Sl glas,s sea s &
ABlge (0) abal) O g0 plns 2 1S (550 Ll
R'(0)=RR(0) ©)
R (LD =RR'(L)
&S Solas pl b ecn] Slog aline sauScosts sl
5 Sire bulyd deoaiScas® )0 eanlisl ve e
i 0325l (V) IS [F]0 )15 0925 55 JUSms
s ol 1y ol oS Sugilel oy

Master pump
pump oscillator,

= —

signal

Power
amplifier
signal

Olg 0aisS o gii- Lol Kilugs mivw ojlg> )b 0V S
S ) Loy

@35k 0o UL e 55 00l Ll Gleed )35 4 4z gi b
=955 Olg Ll g JUSKmw Ca gl (il 3l 5 g pians
plil (es g9 (nl Sl lsile 4 cuonls s o
age Job b ,Sleg Jels MOPA w11 [Vl oo
L plaSyo a8 yie 0 alge Jsbo b osiiScusii o e e
2 79 Ol Olmsd Wgbige Gies Sl Are g
JUS (SasST Slal (338 551830 b o8 Job o
5 8 ey dy5e (@ =0) ] g 5 (@ # 0)

ol 03l (V) Jgo 0 oolawl 0,90 slo el b el

[V] Clslee J> 5o a8, I sl el ) Jou

CoeS Slade oS Slade
-
A Y6 nm a, o/e¥m
A \ < AY/A nm a, Jeeom”)




VEo) e VYoV (ol ol s inno ol

g g ailiS 5l g5 5 s, p slalamle LB

R N I e R i FEROL]

U 5 MOPA al)l G oo bl gy o
a9 (b guenl ies (g 5l esliiul b Slgsls
S Lz Glslee Jo b logsle anss ol ol g5lw
it Job jlade losliiul b .cd 5 ploxil bgS SO, 3,
735 OlF Dl 0allS Cusii o Silug gl
DL 5T cols (Las 1o oy s gua)z Jsbo 0l sl
Slog o (Zey OlF sy i SoSy
Sl g 0 AiiS g o 4 o 0 sl (L5 8 1o L8

Db e F9 Ll axgs B

&Ll

[V] H. Kaushal and G. Kaddoum, " Applications of lasers
for tactical military operations,” |EEE Access, vol.
5, pp. 20736-20753, 2017.

[Y] A. Liu, "Novel SBS suppression scheme for high-
power fiber amplifiers" in Fiber Lasers IlI:
Technology, Systems, and Applications, 2006, vol.
6102: SPIE, pp. 409-417 .

[¥] B. Jacquier, "Rare earth-doped fiber lasers and

oy g ally alS Gies lgi jlade muad SGo3 b
)OEAA.CJL.KW u‘jsl)od.u UD'B.A).A‘ U"“"\'“SLS"J"'A

Cood 2 (08 S35 b g o sl yd bl oo

ol Gl JUSew Gl jloges 78 o]

1400
—— P aitio
sEn = _Brl‘ln’ﬂwijn.'\
P (20 with cut s
/
T 1000 /
.r"
=
g o // /
: - /
a e sl {
— = Fi
s &0 - —_— {
&
3
Q a0
200
-
0 L
[ 10 40 50 60

210 30
length fiber (m)

00isS Cagds jo JUSw 5 s et Sl sy ¥ JSs

5 b MOPA o)1 5 5o JiSews 5 ied plgs Sl
oals Llas (F) UKo jo JUSKiw Slals 385 (a5 o g0
Ol b Sleg g5 JuSw w@l)] pl jo ool oo
a3, )l 0aiS a3 (695,9 JUSw (lgin lg FYF
o 3Ol WYY g b g n JhKe Cule 0 s

Ll ool Cawsts L)1 29,5 Hlgres dcgaze

[£]

[°]

£y

amplifiers" in Wide-Gap Luminescent Materials:
Theory and Applications: Springer, 1997, pp. 303-
365.

T. Y. Fan, "Laser beam combining for high-power,
high-radiance sources,” |IEEE Journal of selected
topics in Quantum Electronics, vol. 11, no. 3, pp.
567-577, 2005.

M. Fernandez Vallgjo, D. Monelli, D. Passaro, A.
Cucinotta, S. Selleri, and M. Lo6pez-Amo Séinz,
"Dual stage ytterbium doped fiber laser in MOPA
configuration,” Open Optics Journal, 2012, 6. Pgs.
1-8, 2012.

P. Parvin, M. llchi-Ghazaani, A. Banangj, and Z.
Lali-Dastjerdi, "Modeling a cw single-frequency yb:
Silica fiber mopa system and determination the gain
and saturation in the optimum length," in 2008 |IEEE
PhotonicsGlobal @ Singapore, 2008: 1EEE, pp. 1-4.
A. Shirmahdieh, "Investigation and simulation of
effective parameters in MOPA systems for
optimization output power," department of Photonic
Imam Hossein Comprehensive University,2022.

o 9.', [zywith o
P el with o
1200 P f2)with ot o
000§ /
e
£ eoof |
2 /
o T o
5 o / o /
o /] |
B
s, /
O w0 r II:IJ . . |
200 + 74 /
f— /
: | o _.d__//
0 M W 30 40 50 80 W 80 8 10

length fiber (m)

MOPA w11 )3 JUSs 5 oo olgs Slpesis : F S0

CTAED Bl Sleg G:m)'b s o33 olael gllas
a1 JS 203k 9 ZEAN ol eaisSeagss al,] asb
STy Sl [l yaizan ol 0 LYY il MOPA
5 Sz Golie Klugs )3 (29,5 (ls 5, JUSKe
yob 4 caScosts o oS Jb o el Hlai B s LB



oS el 5 Gl Sigigh
Olnl SEged (59l 9 (oaies
Sl (S oSl

ol el

VFeY g VV-YY

Sl 53559 0 Jalxa (81t (5395 b 5 ooliiunt b 55y Tl bl
*“"_g.ul: alow g ‘.>|33 Lo, onilo

w)lé 6}‘)*;) ‘)’|)-“-"0 ‘fm' " ol&w’ W "0 6‘5)-3 ‘S*UW. OM’. '|n>Y5‘

M .rezang ad@sutech.ac.ir, hamedi @sutech .ac.ir

Ab1AS 2 3l G gy A Comud (631 S 70 4 Widud &1 jw 9 3483 (295 SN 3 (K () Gl S Lulch — ouSs
dub bl g Sl (pl o Sloe Jauo! Cawl ool (B pmo cdale Hladio cpui (6l @9y Uy Sl bls SO allio (] 50 .06,
Oyge MM VWG +/Fo3b 50, QT}!,NL;,mM Y51 P eS aws g0 jo bedale guoy aws il ool (5 S0 3lil (690 g b
oo (5 S 315l g yiol )by g wglaso grcdale pw (Joud BB das alaly aS oo L o9, 90 b g lo s lio cCaw lad iy

sl STy 035008« sy SSLolis —o3ly 9 kS

Fabrication of Color Indicator Using Optical Technique for Hydrogen peroxide
Maedeh Rezanejad !, Samaneh Hamedi 2

12Faculty of Electrical Engineering, Shiraz University of Technology, Shiraz, Fars

Abstract- Color indicators are one of the new, accurate, and fast methods which have mor e advantages than old
longtime methods. In this article, a quick color indicator detector for the determination of solution concentration
is presented. The performance of this detector is based on the light absorption spectrum and the light transmission
caused by the color change of different concentrations. The parameters are measured and compared using optical
detector and UV-Vis absorption device. This work was performed by classifying the analyte concentrations in two
categories, lower than 1 mM and higher than it, ranging from 0.2 to 11 mM. Comparing the results with two
methods showed that there is a linear relationship between different concentrations and the measured parameters.

Keywords: biological kit, hydrogen peroxide, PH.
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Effect of laser parameters on high harmonic yield via interaction with
WSe: semiconductor
Razieh faghihlatif!, Amin Sadeghifaraz!, and Elnaz Irani?
Department of Physics, Faculty of Basic Sciences, Tarbiat M odar es University, P.O. Box
14115-175, Tehran, Iran

Marzie.latif@gmail.com

Abstract - In this research, the high harmonic generation spectrum for the Tungsten Diselenide semiconductor
structure has been studied using the time-dependent density-functional theory, which the results show the
measured high-energy cutoff as a function of the drive-laser field. We find that the cutoff frequency behaves
linearly by increasing the driving laser field. Then, by exploring the effect of laser wavelength on the high harmonic
yield, it is observed that with increasing the laser wavelength the harmonic yield decreases exponentially in the
range of 2 to 4 eV.

Keywords: High Harmonic Generation, Harmonic yield, Time dependent density functional theory, Tungsten
Diselenide semiconductor
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Third harmonic generation of cosh-Gaussian laser pulsesin
inhomogeneous magnetized plasmas

M ohammad Javad Basiry!, M ehdi Sharifian?, M ojtaba Hashemzadeh?, Mahmood Borhani?, Hajar Alirezaei®
! Faculty of Physics, Yazd University, Yazd, Iran.
2Faculty of Physics and nuclear engineering, Shahrood University of Technology, Shahrood, Iran.
3L aser-Plasma Resear ch Center, Ahvaz Shahid Chamran University, Ahvaz, Iran.
*E-mail: mehdi.sharifian@yazd.ac.ir

Abstract

In this work, a cosh-Gaussian laser beam transverse profile has been used to generate the third harmonic in the presence
of wiggler magnetic field in plasma with rippled density. The density inhomogeneity and the external magnetic field are
considered sinusoidal. Considering the external magnetic field, the electric and magnetic fields of the laser and
perturbed electron velocities, the ponderomotive forces is obtained. These nonlinear forces create a nonlinear current
density. Using the linear and nonlinear current densities and Maxwell's eguations, the wave equation for the third
harmonic wave is obtained. Results show that by increasing the parameter of deviation from the center and the intensity
of the external magnetic field, the amplitude of the third harmonic electric field increases.

Keywords: Inhomogeneous plasma, third harmonic generation, ponderomotive force.
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Effect of aluminum cathode thickness on organic light emitting

diode performance
Fatemeh shariatiniya, Mohammad Reza Fadavieslam

1 School of Physics, Damghan University, Damghan, fshariatinia@yahoo.com,
m.r.fadaviesam@du.ac.ir

Abstract- In this research, organic light emitting diodes (OLEDs) with Glass/ITO/PEDOT:PSS/Alq3/Al
structure were fabricated. In the diodes, aluminum was used as the cathode and the effect of the thickness of
60, 80 and 100 nm of this layer on the performance of the diodes was investigated. The structure of aluminum
layers was studied by X-ray diffraction (XRD), field emission scanning electron microscope (FESEM). The
structural characterization results showed that the layer with a thickness of 80 nm has a polycrystalline in a
cubic crystal structure with preferred orientations along (111). The current-voltage characterization and
light emission spectroscopy of diodes were performed. In general, increasing the thickness of the aluminum
layer to more than 60 nm has reduced the threshold voltage and increased the intensity of the emission spectrum
of the diodes.

Keywords: organic light emitting diode, thickness of cathode, aluminum
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Theinvestigation of electronic and optical propertiesof TIN in
wurtzite phase by density function theory

Razieh Souri', Mohsen Farzan™

'Department of physics, Izeh Branch, Islamic Azad university, Izeh, Iran (razisouril @gmail.com)

’Department of physics, Izeh Branch, Islamic Azad university, Izeh, Iran (mnfarzan@yahoo.com)

Abstract. Infrared photodetectors have gained attention because of its high penetration depth of IR light.
Narrow band gap semiconductor s can function as photoactive materialsin IR photodetector applications. Herein,
the TIN in wurtzite phaseisproposed becausethe TIN has narrow band gap and isa good candidate. We calculated
the band gap, dielectric function, absorption coefficient, optical conductivity, refraction index, extinction index,
reflectivity, and energy loss function of the TIN within GGA (PBE) approximation by wien2k code in both

directions E||c (electric field parallel to c axis) and E Lc (electric field perpendicular to c axis).
Keywords: GGA(PBE) approximation, optical property, electronic property, Wen2k code, band gap
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Investigating the throughput of Raman spectroscopy in the
characterization of breast cancer cell lines

Zahra, Sajjadifard'; Mahsa, Ghezelbash!; Shadi Hojati?; Batool, Sajad’

Department of Atomic and molecular Physics, Faculty of Physics, Alzahra University, Tehran, Iran

ZFaculty of Biological Sciences, Alzahra University, Tehran, Iran

bsajad@al zahra.ac.ir®

Abstract- In this research, breast cancer cell-lines propagated in PBS solution and complete culture medium
were investigated and characterized using the optical Raman spectroscopy method under the excitation
wavelength of 785 nm. The difference in Raman intensity collected in relation to the number of proliferated cells
shows the high throughput of Raman spectroscopy as an effective method in the early detection and
characterization of breast cancer, especially in the early stages of growth and proliferation of cancer cells.

Keywords: Breast cancer, Optical vision, Raman Spectroscopy.
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Simulation of the linear spread lens and investigation the effective
parameters on it using COMSOL software

Mahdi Safarbiranvand, Sajjad Qaani Gholamhosseini, Naser Siahvashi*
Department of Photonics, Imam Haossein Comprehensive University, Tehran, Iran

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

Keywords: Apex angle of teeth, Lens thickness, Linear spread lens, Number of teeth, Teeth sharpness
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Construction of dynamic light scattering setup, suitable for studying
colloidal solutions

Fatemeh Zare Makki': Soheil sharifi"
‘Faculty of Science, Ferdowsi University of Mashhad, Mashhad, Iran

"Department of Physics, Faculty of Science, Ferdowsi University of Mashhad, Mashhad, Iran
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Abstract- Dynamic Light Scattering (DLS) is a method to obtain particle size distribution in solutions, which is
able to measure particle sizes from a few nanometers to a few microns. Commercial DLS devices face problems
in evaluating the size of absorbent and dense samples due to the high volume of exposure and as a result

reducing the signal-to-noise ratio (SNR) in conventional DLS techniques. In this study, by focusing the laser light

on a small area of the sample, the required sample volume has been reduced and also by increasing the signal to
noise, the need for sensitive and expensive detectors has been eliminated.

Keywords: Sensitive detectors, Dynamic light scattering, signal to noise ratio, Dense sample
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The Effect of Plasma Electron Density on The Propagation of

Electromagnetic Waves From Plasma Cylindrical Photonic Crystal
Mehdi Solaimani, Fatemeh Hosseinirad, Malihe Ngati, Mahdi Barkhordar Aliabadi
Physics Department, Faculty of Sciences, University of Qom

solaimani@qut.ac.ir, famahr76@gmail.com, malihe_nejati@yahoo.com,
mahdi981544@gmail.com

In this article, the propagation of electromagnetic waves in a cylindrical plasma photonic crystal has been
investigated, where the refractive index changes are squared, theinner radius of the cylinder is constant, and the
number of layersisassumed to befive layers. Then, the effect of increasing the electron density of the plasma on
the width and position of the photon forbidden band has been investigated using the transfer matrix method and
the codeswritten in MATLAB software.

Keywords: Photonic Crystal, Plasma Cylindrical Photonic Crystal, Band Gap, Transfer Matrix Method, Reflection
Coefficient
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Magnon blockade in a hybrid atom-magnon system

Sayed Ali Sina Musavi, Mohammad Kazem Tavassoly, Meysam Setodeh Kheirabady, Mehran
Rafeie

Laser and Optics Group, Faculty of Physics, Yazd University

salisinal374@gmail.com, mKktavassoly@yazd.ac.ir, meysam.setodeh@stu.yazd.ac.ir,
mehran.rafele@stu.yazd.ac.ir

Abstract: In this study, the magnon blockade phenomenon is investigated in a hybrid system comprisinga YIG
sphere and a qutrit ( A -type three-level atom). In the considered model, the YIG sphereisdriven via an external
field, and also, another external field is applied to the qutrit. At first, the effective Hamiltonian of the system is
obtained by considering appropriate detuning between the system component frequencies and applying a unitary
transformation. Then, taking into account the decoher ence effects, the dynamics of the system has been obtained.
The obtained numerical simulations of second-order correlation functions of the magnon mode indicate the
dependence of the blockade degree on the amplitude of the atomic external field and also, the detuning between
the magnon and its driven field. The results of the considered model can help the progressin the generation of
single-magnon states which have many applicationsin quantum infor mation technologies.

K eywor ds. Atom-magnon interaction, Magnon blockade, Second-order correlation function.
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Design and analysis of optical modulator based on 4-layer graphene
using orthogonal hybrid plasmonic waveguide

Mohamadtaghy Ebadzadeh*, Hamid Vahed

Faculty of Electrical and Computer Engineering , University Of Tabriz , Iran

*Corresponding author : MuhamadTaghy.Ebadzadeh98@ms.tabrizu.ac.ir

Abstract- Optical modulators that convert electrical signals into photonic data are an important element in
optoelectronic devices and optical integrated circuits. These modulators should have small and compact size with
suitable modulation efficiency. Graphene, a two-dimensional nano layer of carbon atoms in a hexagonal network
with known electrical and optical properties, is a unique material in the design of compact optical modulators. In
this article, a 4-layer graphene optical modulator with a structure consisting of orthogonal silver and silicon metal
waveguides was presented to increase the light-graphene interaction by compressing the interaction area of light
fields. The results indicate a modulation depth equal to 44.1 dB/pm at a wavelength of 1.55 pm with a footprint of
3um?.

Keywords: Electro-optic modulator ,Graphene, Hybrid plasmonic waveguide, Modulation depth
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Investigating the Fermat spiral array (FSA) in the coherent beam
combination and comparing with ring and square array

Sajjad Qaani Gholamhosseini, Naser Siahvashi”

Department of Photonics, lmam Hossein Compr ehensive University, Tehran, Iran

Abstract- In laser systems based on a coherent beam combination (CBC), determining the appropriate array to
improve performance has always been of interest. Inspired by the Fermat spiral array (FSA) in antenna
applications, this array has been compared with square and ring arrays in CBC. In this article, the effect of the
number of beams (N) has been studied to investigate its impact on the combined beam quality with the beam
propagation factor (BPF) metric. The results show that the BPF metric for FSA increases by increasing N, unlike
the other two arrays. To achieve the maximum BPF, the FSA is more suitable for the number of beams more than
61 and the ring array for less. The results are promising for the use of fractal-based arrays in the future.

Keywords: Beam propagation factor, Coherent beam combination, Fermat spira array, Number of elements
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Comparison of Strehl ratio, M? factor and BPF metricsto evaluate the
guality of coherent beam combination in hexagonal, ring and square
geometrical array

Sajjad Qaani Gholamhosseini, Naser Siahvashi”

Department of Photonics, | mam Hossain Comprehensive University, Tehran, Iran

Abstract- The performance of a laser system based on coherent beam combination is evaluated by metrics of
combined beam quality. In thisarticle, The effect of changesin number of elementson the combined beam quality
has been studied with the metrics of Strehl ratio, M? factor and beam propagation factor (BPF). In this regard,
intensity distribution of near field, far field and power in bucket has been reported for hexagonal, ring and square
arrays. results show that although Strehl ratio and M? factor are suitable for evaluating the quality of a single
beam; But using them to evaluate combined beam quality does not seem very appropriate, and the use of BPF
metric is more proper. Also, among the examined arrays, hexagonal array has the most BPF value.

Keywords: Beam quality, Coherent beam combination, Geometrical array, Intensity distribution, Number of elements
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The Effect of Atmospheric Turbulences on the Effective Range of
LiDAR System

Fahimeh Abrinaei, Nava Khanegi

Department of Physics, Central Tehran Branch, Islamic Azad University, Tehran, Iran
Fa.abrinaei@iau.ac.ir

Abstract- LIDAR system performance in adverse weather conditions faces challenges. Atmospheric turbulences
such as light fog, heavy fog, and rain can have a negative effect on target detection and effective range of the
LiDAR system. Investigating the effect of atmospheric turbulence on the effective range of the LiDAR system
showed that the maximum effective range decreases significantly with the increase of the attenuation coefficient.
The comparison of the maximum effective range in clear, rainy, and foggy weather showed that rain and fog
significantly decrease the effective range of LiDAR.

Keywords: Atmospheric turbulence, Attenuation coefficient, LIDAR system, Maximum effective range.
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Performance of a hollow conic microchannel for displacement measur ement

M ostafa Rafiei Atani!, Mohammad Hossein M ahdieh?’, Behzad
M ohammadfam?

Department of physics, Iran University of Science and Technology, Narmak, Tehran'-2
Department of electrical engineering, University of Tabriz®

*mahdm@iust.ac.ir

Abstract: In this paper, performance of a hollow conic microresonator (microchannel made of
PDMS polymer) was studied experimentaly. The microchannel was filled with Rhodamine B as
active medium which was pumped by an Nd:YAG laser beam (second harmonic 532nm). The
radiation of active medium was resonance at a specific wavelength. The resonance wavelength and
its broadening depend on the position of pump beam along the microchannel and its spot size at that
position respectively. The results show that displacement of microchannel at the order of beam spot
Size can be measured.

Keywords. stimulated emission, microchannel, spontaneous emission, microresonator, Rhodamine
B
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A Study of Plasmonic Pick position of Ag-Au Alloy and Investigating
Absorption Efficiency at 532 nm and 800 nm Wavelengths
Mohsen Davarpanah'; Hamid Nadjari®

! Phys. Dept. Zanjan University
davarpanahm@znu.ac.ir , nadjari @znu.ac.ir

Abstract- In this research we have modeled Ag-Au alloy dielectric function using their individual size dependent
dielectric function. We have shown that plasmonic pick position of the alloy changes linearly from 380 nm to
510nm when molar fraction of Ag changes from 0 to 1 in 0.1 steps. Then using Mie theory we have determined
absorption efficiency for Ag and Au nanoparticles at 532nm and 800nm wavelengths and we have shown that
absorption cross section of an Au nano-particle is about 32 times greater than the corresponding value of Ag nano-
particle at 532nm.

Keywords: Au-Ag Alloy, Dielectric function, Mie theory, Absorption cross section, nano colloids

Zal


mailto:davarpanahm@znu.ac.ir
mailto:nadjari@znu.ac.ir
mailto:nadjari@znu.ac.ir
mailto:davarpanahm@znu.ac.ir

)‘Jw olKisls AYAY ols ot Yy B A

lE=¢g + i s S aslgs col (6,50
gsi:.uuubé Lgo)‘QJ‘ﬁMLHJAJASaJ‘)Jos){.C me.os
0S4 € = N% salobas Lawgs 55 055 03l
e Hlade G &y b SO Sl go ol slasuly
& Jee Dol @ S @ o (g 0 5 il S
3wl aglaie cpl jo (698 Ldz suims lis aS WS
Sode 82 S Sl 60 & (mgmge A S8 )b
6)f‘ 0ADY L)L"‘"’ o)lﬁ.o.b ‘))) Sl o (H1R) & |
))\)Ln.o w‘ysngl ).in) J).L:)‘ A...ul.:tsno..\.wul:
5 Lol sl lao (gl oS [Lus 1) a9 Cude
E1 > o,lged g Cunl Codio S ol SLe sl o
S o 4 e S8 3 Cglite sla Glawe sl Iy 1
Sly bl jao b e uie Wlgi oo &1 lade vl
£29 &1 dastiv sl Jove 0, 9 M (gl ooy l3l8
sals[V] & 7050 el ool oolaiwl 09,0 4y a3 ol o as

R PR

So Sl go b oo

350,00 99,0 ke jo deluy 4y aiyly S STl 60 &b
[f] ol e Cewd &y g alolas
£(w) = &p(@) + &,(w)

=g 2P 4yn 4
Tl T2 + ZJ:l ((ujz-—a)z)+ia)[’j

Aj

M

Lol gl Sl T g 4 > Slowdly sl wp 1 jo a5
PR § i slo idu T oelad 4 38 ol oL 6l
o3lail Jlas s oo Mol (gl dig¥ 4 S Sl 6o &b
Gib ilas Ky N (Senyl lo el cgr (pos 09,5 L
soeba g=2nk 3 g=n"—k* Vol
Md Lo Wgdh oo duwlbre ditud aluly g(w,1) S 2SI
dlee glp (0, 1) ojlasl 4y atisly SO SUl g0 20U 5
Elad 10 0,80 g M Ol)d gl 4 by Kg N (Sl slo ol
o) 05,5 oolazwl ol Ver g0 YO ND N B sl
M — 0,85 5T (Sl slo <ol (30,51 s 4 sl 0]
e Jso oS o 625 oS 3] Gl i
gools plxil 1) SISl s o iy oo 0 00 AGx AUy alai
5 w2l 00,5 solatwl polie oyl 5l el eo,gl V IS jo 1) ol
iz o zse Job o 1y ST Sgandly A8 Jomo i
a5 0,85 Olyd o3l 4y bogy o YA« 51 Jloges ald .oyl 00,5 o 5

Zai

S o g 53 (LD ooy gl el )l (gl donie
Lo 08 gbi- 53

55 g @l Jumme 5 0,0 g -5 iSeny wl b b
@beS blal -Viadl oo 6] ongay (i 8L Lanee
alyel adg 4 ymie a5 o1 SLEI o o )3 gl oo
Yoogd oo 4 SiuasST 9398 oy o 4 5 09 (0 Fgo
6ol e ¥ l3gl Bl s e 5 Al
Sye gl 5 ol LSa L opls a5 0,8 gl Sl b
U514 i 5 o3l il b 4 Sl gl wgd ~Fueud
ol LS5 b a5 Mo s b s 0 el olys G
hoy glaal S5 F .l plgi 05 b Bl o b Ly
S Set) St o] 4 45 s o g Lewdly 5 ol
el A ol Ol gl ol 4SS AT g )il -Vogd e
JSa5 0gm B Lo 65 sl o8 WU co S gL
S o a8 1, O 5 lae (3l 3 i Gbl o ol
J> by esls 1B adlllas 590 il a5 )13 asbisl )5
e Sl alpass wl eols las cady by oYoles
Sl 2l 50,5 gl oslail & j5d (639)9 (5551 2 ogdle
De¥] ols (S J5u 0,3 56 550 50

o bl 5t s Syl sla s 53 a5

il 5 5,50 sl (ol 0,5 5 i

tp ol gl 90 (Wil wis b )5 e sl el

e 315 o, cun b 651 S (2 zse s (o
ol 6,353 iz (G 51 05 ,ke 0,3 536 wgeo csloyzal
ol (o (Sl balises o el g olo ) b )b JBs
(o () Wlgia b (6,5 S5 (0 Lagoms yo 3 ol clalé (7
oo sl b o 5l g (atwg atwna b nKeon) il
5 Sz c2bo)S ble; oo (Gl asle (8L) Lo
o et 5 SoSly i oyl (o @b cudb
Sl el sl b onl )3 a5k 4 ) sl et
Optical L Sl Cosgase Lyl ab Vb jo 465300 o
[¥] .a55Le 03,1 ,; 1, Confinement
N dipo Ho Sliass 3 sl o b yioren
0l alowl LT o3l &y o308 &3 o Sy 2SIl g0 ol
5366 95WT 5 cums @lils jo cdel L [A-0] o
e oS 90 bawgs Sl (ols> Lol (gansls
N =n+ ik blire caSs copd S0 digd oo oo



OlRl Sigisd (559ld g (cwaipe il A5 Crodd il g (! Sigigd g Ul 45T e 9 G

Kea = 200 (VL™ + 1], (MKaps =
Kext = Ksca AP
il (oo dren jo s S0, ulps by ap ol o a8
Coluns 030 b (Bgals 5 (SaiSTy 0de lo alaie gl
ol oo Caws 4 3450

— 2 — 2 — 2
aabs =M1y Kabs ¢ asca =1y Ksca‘ aext =TTy Kext

_ 8mr g(w,r) —1
Kaps = ———1Im (m) (5)

Ll 51 (5lmdnds 0 g il Bgyme (655 e Jsb 90
5 lsail gl 1y 040 el poli S oo ooli
Jsb sl ol laozme ;o gl Ve v BV gosguoms po 08
oo mlodygl Gy yie gl Ave 5 OYY slazge
T e sy M= 132443046172 galolee My ol oS
ax 81wl oo Bl ojlail i canSls colpo (sdumlzo o

[#1as))s b Jlas 3B Ve M YL lagless o

D3z g (Shgel> ot ol

Mo 2,360 (cDgels clpd Dl i (Soee VIS 50
Toe dob 99 59 fegli Ve e BV eladiojl 0 0,85 g
LIPS SRR PR WIRSUWIC SSCOIY] [y PRSI A i
oS ol ol it doro IS5 0l oo sl (s
(b8 99 o)) slo (6 Jam 50 0,85 (gl oy
OYY zgo Job 15 0,3 6l 59 12 (sl ol (oo oo
R e gb 7 Sl eS elad po i gl
il hgels caye JuglbAee oo Jsb yo (Jg 0 nS
gl Voo 0gam U o ol e glads 51 0,3 4l g0 2 (6l
@ bgrye o)l I b oo I cSleSs job 4 e
Kaos(T0) (sl 45 (610905 31 - ol iyt ylomms A
oy Sy (Gl onal bxil 55 ) mal 03,5 e 5
o0 b (sl ] Gilizeo glais b 5 56 sl 040
“eylo YO N glels I3l 4 OYYNM

(Kabs)Au/(Kabs)Ag =32

£50

elad loa L &l )3 9l (gl O+ Ug g9,0 Ve glads
Sl ools lid ol e el 4y ald e <3l il
3 by orl b Ul JuSas oy oo s ol 5l s
e ools 5l asls o8 C...ul.u Sle oo sl LHla8 Egy a=l
5LT 6l (Ellipsometry)  riw oaw 5l Jol> o505
)Ué) al8 J?r.c ULM [\c] Sl 00 oolazwl Ago,48AUo_52
09,5 35 (pl 5l ol azes o Jolas Lo 5w lis e
20,50 odaline s ools

E
A A
i
b g, N
ap AS,, oA
\ ' L
\ ‘
- t \ g A
| M
e \ %0 6™
| Ag. A
‘ A A
|
] Ag, A
ot |
| As
|
04
S
- i Y
e - - - - - - T —
4 4% 6% 700
Wavemngth ) (nm)
Ag, AU
Ag, Au
Ay, Au
Ag, Au
Ag. A
I y
Ay, Ay
- -Ag Au
= o Ag, AL
/‘v :
7
s
L
v

& 50( #00

Wavelangth )\ (ne

LT 5LIT 5 0,85 « Mo &l il (Sl ol o 1) S

o ybg ) po Judoxd

Pl aslllas b o)dgil )5 s 2S00 0 (o) 2
ol gandllas 1o o8 ol g oo 5lel 0,355 SO S
Ol (hgals g (SoSTy iz o ol o et el
ol 55000 (50,390 G sl (555

Kexe = 17 220 (Y L+ VRe(a; + by), ()



)‘Jw olKisls AYAY ols ot Yy B A

9 0,8 9 3Mb &l,d 9l G sl (90 @b G (] 5o
o 5 @y slo (5o 1351 o3 51 ooliol b 1 T 5T
S ol (51 a5 ol ool yLis g 00,5 (55l Juo

rolie (Joo S (605 (ko b (5LIT Sy
KVRWAPIL] O&‘ & gud ..\.Js.: oT ooy JuSlis

L azmnid (1l 9 05 (o0 yuodi SS90 Hob 4 (Fgeusdly
el (Soul b ol (2528 polio )0
b iy p b 50 Byb el B 5le (i (pdm
@i 2l g i oy e pd t (SgelS ot
30 M &l 34ib gl s alade Fdaw pol ool yLLS
el K8 diged dw 3l 53555 yiogil OYY zge Job

e

[1] Movahedingad , H. ; Nadjari, H. : Temperature
Variations of Gold Nanoparticle and Dynamics of
Plasmonic Bubble in Water Under Nanosecond Pul sed
Laser; Plasmonics Vol. 15 Issue 7 (20) PP. 631-
638 DOI: DOI: 10.1007/s11468-019-01055-z.

[2] Movahedingjad, H.;NadjariH.; Farshbod, A.H.
Nanoparticle-Laser  Interaction: Computation of Size
Reduction and Therma Conductance at Solid-Vapor Interface
Journa of the Optical Society of America B
(2020) PP. 412-

419 DOI: https://doi.org/10.1364/JOSAB.378973

[3] Pustovaov, V.K.; Babenko, V.A.; "Optical properties
of gold nanoparticles at laser radiation wavelengths
laser applications in nanotechnology and medicine ";
Laser Physics Letters;1(10):516-520. Doi :10.1002 /lapl
200410111

[4] ovidioPefia-Rodriguez, Modelling the dielectric
function of Au-Ag aloys; J. Alloys & Compounds;
694 ( 2017) 857-863;
https://doi.org/10.1016/j.jallcom.2016.10.086

[5] a8 sois Sl als oy o ol ¢ 3l Gamge ¢ drom ¢ 5 b
5 o« LT iz b il 4t b e s M S35l ganidly
Olrl SSgigd 5 Sl (WA (o9

[6] Gi:.‘;;?l&_gl.:b;;.315‘)ao}|&|)§|‘5‘u)ﬂtw‘&;&>)‘w“_§)bd
g Sunl S poges g o ¢ Ll LT g 0,8 g Wb &l,340
Olnl Sigigh

[7] 2 oo 9 Mo DL (Sl plsr Ol Slom e vl
VWAD ol) S35 i « o a3l 55 6o 70 Jsb

[8] o2 2 omir « 0550 ¢ slaz, t dpar ¢ (5 ¢ ol ¢ rmlagls
VWA o)l G b e pasS ¢ il dames 1o Mb &3 gl olo S 28

s55

Extinction

7.00
6.00
5.00 ‘,
4.00 N ——
3.00 /7
2.00 / S
1.00 - P _
0.00 '

0 20 40 60 80 100 120

—— G800  —(G532 S800 5532

0,85 M &l il gl 000 ulpo ¥ IS
Sl bl oMb S35 de Cea
35U (gl g Vaore .l 0,85 SIS ol LA 5l 1555
0 e SaS1n cupd p ede s ) b S
adgl Gl 4y oud i Gl (S as padlh . wS
oS 50 5,8 lad AL oS e e )

__Kabs
Kext

ch&o}b)oua}uwlc)l)tgj Sowie VO SS o

Albedo
100 ma
0.80 \\
'\\'
\
0.60 \ N\
‘\'A N N
040 =
0.20
.
\_'\
e ——
0.00
10 30 50 70 90
G800 == G532 $800 $532

(S582,G532) yiagli OYY 4 (GB0O,SB00) ;ieqil


https://link.springer.com/article/10.1007/s11468-019-01055-z#auth-Hadi-Movahedinejad
https://link.springer.com/article/10.1007/s11468-019-01055-z#auth-Hamid-Nadjari
https://www.osapublishing.org/josab/abstract.cfm?uri=josab-37-2-412
https://www.osapublishing.org/josab/abstract.cfm?uri=josab-37-2-412
https://doi.org/10.1364/JOSAB.378973
https://www.sciencedirect.com/journal/journal-of-alloys-and-compounds
https://www.sciencedirect.com/journal/journal-of-alloys-and-compounds/vol/694/suppl/C
https://www.sciencedirect.com/journal/journal-of-alloys-and-compounds/vol/694/suppl/C

9 Syl S (reatd 9 S -

S o3l 5 ol Sisid o

Olpl Seigish (5,5L8 5 (swiige |
Gl Sxio olKisls

A

IR hae
VRO %‘j;,g/"//’

VEe) e VY-V

G -Ug palls’ Seileold cédlad, L FOWIT SCilSogiy g uisdl dilolw & ;Slos
“55.1..\3 (> dnid 30 g ng\.lgl.‘? OV RSy ol ‘«s'L“‘ﬁ" PRV “él&'l (R0 J02x0
831 olRS1S — K b 0 a1 — y3d g Syl 095

i o093 58 oSS ~ Sy 345 09,5 T
mohammadmatin_ata@yahoo.com, mktavassoly@yazd.ac.ir

abehjat@yazd.ac.ir, javidan@um.ac.ir, mar ziyehhassani @yahoo.com

PUL Lo sl b (5595 gL JUSw 4 by doliany b (S isIl (6L JUS o (S0l SilSogiy I sl (gL dilolw — oS
5559y K alyon (5T (2T ()2 Sl e Slegudgn I (S ilobs 10 Shos oLl BT 15l .0iS g0 pamnao |
kg 50 BT wogi (gl wilgs oo 45 ol (CK) GU-Ug padlS (4o s dsmnly  Sgslold 31 oolisius! «BUST yu5G oy 3 51 2
3 @Sl (oolo b 4T puidly yo cdlidy cpl 3480 (505 50 b 09 solisiw! (Mge” ( led (i 38l o2 b) Soalon
Oyls i libossdy gy 4 BT Jloel & Comnd (6 lobino g ,IoT slacsglasy CK  Jgiluola b GBI 150 coxi ailobu o ,Slos
30 45 0,10 0959 (wiciwd diloluw 28l I35 a5) BUWT grclicio i 51 50 dlolw & Sloe Jodoxi Bl ( w92 090 gy yo
L 3y ol (S Uibons sy (g

SUEUg S Sgilale o SilSogiyly 2SIl ailoles BT —03ly alS

The performance of dissipative electro-optomechanical system using

the Caldirola-Kanai Hamiltonian approach
Mohammad Mohsen Atabaki', Mohammad Kazem Tavassoly*, Abbas Behjat!, Kourosh
Javidan?, Mar ziyeh Hassani Nadiki?
1 Opticsand Lasers Group, Faculty of Physics, Yazd University

2 Department of Physics, Ferdows University of Mashhad

Abstract- Electr o-optomechanical systemsprovidethe possibility of the conversion of low frequency electrical signalsinto much
higher-frequency optical signals. The effect of dissipation on the performance characteristics of this system is one of the
important issues to evaluate its efficiency. An approach for the investigation of the effect of dissipation is using the time-
dependent Hamiltonian function that has been called the Caldirola-Kanai (CK) Hamiltonian, which is used to describe the
dissipative harmonic oscillator with an exponentially increasing mass, m(t)=mge*t. We found that with the same data, the
results of investigating the performance of the system under the influence of loss with CK Hamiltonian have obvious and
significant differences compared to considering loss by phenomenological method. In our method, it is possible to analyze the
performance of the system due to the dissipation sources (origins from thereal parts of the system), which is not possiblein
the phenomenological method.

Keywords: Dissipation, Electro-optomechanical system, Caldirola-Kanai (CK) Hamiltonian.
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Raman Scattering Cross Section Enhancement of Biomolecules by an Optimizer
Combination of GMT and GA Procedures for an Au Coupled Plasmonic
Nanostructure Acting as a SERS

Marjan Jafari', Amin Safaie’, Hamid Nadgarn®, Gholamhosein Bordbar*
Physics Department, Shiraz University, Shiraz 71454, Iran

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

Im arjan.jafari @shirazu.ac.ir, 2Amin.safai e@shirazu.ac.ir, 3Nadqaran@shi razu.ac.ir, 4Ghbordbar@shi razu.ac.ir

Abstract- Raman Scattering cross section enhancement of an Au coupled plasmonic nanostructure has been calculated by
optimizing physical quantities and geometrical parameters of LSPR (Localized Surface Plasmon Resonance) modes together with
taking the amount of coupling of Au nanoparticles into account. In this work, a combination of GMT (Generalized Multipole
Technique) and GA (Genetic Algorithm) has been employed. The main purpose of this work which was to control the excitation
spectral region of these modes was fully achieved, thanks to scattering power increase of 7 x 1011,

Keywords: Raman Scattering, Plasmonic-based biosensors, Surface Enhanced Raman Scattering (SERS), Genetic Algorithm,
Generalize Multipole Technique (GMT).
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Investigation of Optical Bistability phenomenon in
Optomechanical Systems

Mohammad Bakhshan , Ali Dalafi
mohammadbakhshan@gmail.com
a_dalafi@sbu.ac.ir

Abstract- In the present article, we investigate the phenomenon of optical bistability in the optomechanical
systems which is due to the nonlinear interaction between the cavity radiation pressure and the moving mirror
vibrational mode. In the optical bistability, two values for the cavity output intensity are observable for a fixed
intensity of the external driving laser and a specified detuning between the cavity resonance and the driving
laser frequency. In the present investigation, we not only study the optical bistability behavior in the steady-
state of the system but also investigate the temporal (dynamical) behavior of the cavity optical field before
reaching to the steady-state. As an important applications of the optical bistability in optomechanics, one can
allude to the design of optical switches.

Keywords: Quantum optomechanics, Quantum optics, Optical switch, Optical bistability.
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Optimization of cavity with Z-shape geometry to generate nanosecond
pulsed green laser of KHz order

Mahdi masaeli , Atoosa Sadat Arabanian and Reza Massudi
Laser and plasma research institute of Shahid Beheshti university,Tehran,Iran

Abstract- A cavity with a Z-shaped geometry is a suitable arrangement for generating nanosecond pulsed green lasers by
intracavity second harmonic generating with a longitudinally double end pump gain medium. Correct selection of elements
and the distance between them is one of the basic challenges in designing these cavity. In this article, by examining the different
parameters of the elements of a Z-shaped cavity and according to the optimal cavity design criteria, the optimal distance of the
placement of elements inside the cavity for the intracavity second harmonic generating in a wide range of pumping power is
obtained. After establishing the optimal arrangement, the output pulses with a maximum energy of 0.8 mJ per pulse and
average power of 1.6 with 30 W pump power at a repetition rate of 2 kHz were obtained.

Keywords: Stability, intracavity second harmonic generation, a longitudinally double end pump , Gaussian mode spot radius,
Z-shaped laser cavity.
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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 L aboratory, Faculty of Biology, Kharazmi University, Karaj, Iran
*Mohajer @K hu.ac.ir

Abstract: The purpose of thisresearch isto introduce a method to detect the presence of aflatoxin B1in oil and to
investigatethe optical propertiesof thissubstance. Fir st, the absor ption spectrum of the substancewasinvestigated
in the visible and ultraviolet ranges. Then, by using the original prepared sample of aflatoxin B1, concentrations
higher and lower than the standard concentration wer e prepar ed, and then the characteristics of linear absor ption

and nonlinear refractiveindex of aflatoxin in different concentrationswere studied and investigated and the values

2
of nz2 were of the order of 107° %Was obtained with a negative sign. Based on the results, with the increase of

aflatoxin concentration, the absolute value of the nonlinear refractiveindex 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.

Keywords: aflatoxin, sunflower oil, nonlinear refractive index
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Producing of Silver Nanoparticles Laser Ablation and Investigation of
Their Nonlinear Optical Properties

Bita Azemoodeh Afshar!, Akbar Jafari', Rahim Naderali! and Mir Maqsood Golzan!

'Physics Department, Faculty of Sciences, Urmia University, Urmia, Iran
Ih.azmoodehafshar@urmia.ac.ir, 'a.jafari@urmia.ac.ir, 'r.naderali@urmia.ac.ir
Jm.golzan@urmia.ac.ir

Abstract- In this experimental work, Ag nanoparticles (NPs) have been produced by a pulsed Nd:YAG laser
ablation with irradiation wavelength of A=1064nm in distilled water to which sodium citrate added to it as a
stabilizer to control the size of NPs. Their nonlinear response investigated by Z-scan method and by comparing
of nonlinear refractive (112) and nonlinear absorption (f8) indices according to the energy density in laser

ablation, observed that the n, and 8 decreased when the energy density decreased.

Keywords: Ag Nanoparticles, Size of NPs, laser Radiant Energy Density, Nonlinear Optical Properties and Laser
ablation.
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Impact of the relative input phase on two-pump fiber optical parametric
amplifiers based on four-wave model

Hassan Pakarzadeh, Samira Hashemi
s.hashemi.spc@gmail.com

Today, fiber optical parametric amplifiers (FOPA) have been considered due to signal amplification in a wide
bandwidth. The waves of the pump give power to the signal wave and an idler wave is produced at the end of the
fiber. This process is called four wave mixing (FWM). In this article, at first we investigate the effect of the relative
phase of the input on the parametric gain by solving the coupled power equations in the two-pump FOPA based
on the four-wave model, and then the pump discharge curve and the signal changes along the optical fiber are
simulated. The results show that if the relative phase of the input waves is zero, the gain spectrum will be flatter
.than other input phases

Keywords:two-pump parametric amplification, phase sensitive amplifier, highly nonlinear fibers,gain spectrum
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Mesoporous silica sorting by speckle tweezers
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Abstract- Optical trapping (OT) is an elegant method for investigating and manipulating of micro-objects, which
has numerous applications in different fields, such as statistical physics, soft matters and life sciences. OT is
performed through focusing a laser beam with a Gaussian intensity profile by a high NA microscope objective.
The basic principle of optical trapping is the existence of intensity gradient. By using the speckle field, which is a
random intensity distribution formed by the coherent superposition of several light waves, and contains multiple
intensity grains. With such fields one can manipulate and trap number of micro-particles, simultaneously. This
kind of optical trapping is known as speckle tweezers (ST). In this research, we use ST for applying controllable
restrictions, sieving, and sorting colloidal particles known as MCM — 410 and MCM — 41C. These particles are
an important class of materials with applications in targeted drug delivery.

Keywords: Collective manipulation, Optical trapping, Speckle tweezer
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