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Optical Vortex Generation through Coherent Beam Combining
Mohammad Y eganeh’

1- Department of Physics Education, Farhangian University, P.O. Box 14665-889, Tehran, Iran

* m.yeghaneh@cfu.ac.ir

Abstract- Due to the limitations in achieving a high-power beam through a single laser, combining coherent beams is of
interest to increase the effectiveness of the beams. The method investigated in this work is to produce a vortex-coherent
beam from several non-coaxial and coherence beams. This method does not require diffraction elements to combine the
beams; therefore, there will be no problem with this diffraction device's ability to achieve ahigh-power laser. In thiswork,
we give the final beam a vortex pattern without limiting the number of beams combined to increase the effectiveness of
high-power lasers. Finally, the practical requirements for beam propagation number, dimensions, and spacing are
theoretically examined.

Keywords: coherent beam combining, high power laser, Laguerre-Gaussian beam, vortex beam
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Measurement and recording of the Double resonance signal: investigation of the second order
Zeeman effect and microwave power

Mahnaz asadolah salmanpour, Mohammad mosleh, Seyedeh Mehri hamidi*

* m_hamidi @sbu.ac.ir

Abstract- Atomic clocks, as the most precise time-measuring instruments, play a crucial role in advancing quantum

technologies, navigation systems, telecommunications, and timekeeping standards. In this study, we investigated the
effects of magnetic fields and microwave power on the atomic clock signal of Rubidium-87. Using a double microwave-
optical resonance setup, we measured and analyzed the hyperfine transition 0-0 signal under varying magnetic fields and
microwave powers. Theresults demonstrated that applying amagnetic field led to a second-order Zeeman frequency shift,
while adjusting the microwave power improved the sensitivity and accuracy of the atomic clock's feedback system. These
findings contribute to enhancing the performance of atomic clocks in applications requiring extremely high precision.

K eywords: second-order Zeeman effect, double microwave-optical resonance, Rubidium atomic clock, error signal.
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Glucose sensing based on modulation depth in plasmonic resonance signal of gold thin film
Danial cheraghian, Arash shirshahi, Seyedeh Mehri Hamidi*

* m_hamidi @sbu.ac.ir

Abstract- In this study, our aim is to detect glucose using the surface plasmon resonance (SPR) phenomenon and a thin
layer of gold to achieve high sensitivity in detection. By employing SPR and utilizing the gold thin layer, we seek to
identify glucose at concentrations of 1.5 millimolar and 2 molar. Additionally, to enhance the received signal, we use
modulation depth in SPR signal. Our results show good resolution in low amount of Glucose in the samples.

Keywords: polymer, plasmonic resonance, gold thin film, Glucose.
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Noncollinear Second harmonic generation of Ti:sapphire femtosecond laser pulses

Fereshteh Hajiesmaeilbaigi*, Hosein Razzaghi, Eftekhar Sadat Bostandoost, and Reza Goodarzi

Photonics and Quantum Technologies Research School, Nuclear Science and Technology Research Institute, AEOI,
P.O.Box: 14395-836, Tehran - Iran

* fesmaeilbaigi @aeoi.org.ir , fbaigi2000@yahoo.com

Abstract- In this article, the second harmonic of a Ti:sapphire laser pulses with a bandwidth of 50 nanometers at the
central wavelength of 808 nanometers and a pulse duration of 50 femtoseconds at a repetition rate of 80 megahertz has
been generated using a BBO nonlinear crystal. A noncollinear geometry has been used to separate the generated second
harmonic from the fundamental beam. The angle of the two incidence beams on the nonlinear crystal is fixed at 10
degrees, and the generated second harmonic beam is emitted along the bisector of the angle between the two beams. The
intensity dependence, bandwidth, and the cross-correlation function of the generated second harmonic for combining
different polarization states of the two incident beams have been experimentally investigated. The second harmonic beam
has a bandwidth of 5 nanometers at the central wavelength of 404 nanometers, and the highest intensity produced
corresponds to a state where the polarization of the two incident beamsis parallel to the polarization of the main beam.

K eywor ds: femtosecond, noncollinear, second harmonic generation, Ti:sapphire
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Simulation of Retrieval of Ozone Vertical Profile in Stratospheric Layer of Atmosphere by
Differential Absorption Lidar (DIAL)

Mojtaba Arjmand*, Abolhasan Mobashery, and Seyed Ayoob Moosavi
Faculty of Applied Sciences, Maek-Ashtar University of Technology, Isfahan, Iran

* arjmand.mj@gmail.com

Abstract- In this paper, we have retrieved the vertical profile of ozone at an atitude of 10 to 50 km considering an
atmospheric monitoring lidar system based on differential absorption lidar. In this regard, we firstly calculated the
attenuation and extinction coefficients due to ozone absorption and scattering from atmospheric molecules and aerosols.
Then, by selecting appropriate initial input and solving the lidar equation, the number of received photons at two
absorption (308 nm) and non-absorption (355 nm) wavelengths has been obtained. Finally, by solving the differential
equation related to the ratio of received signals at two wavelengths, the ozone profile has been recovered and the error
value relative to the actual 0zone concentration has been determined.

Keywords: Differential absorption lidar, Error calculation, Retrieval of ozone concentration, Stratospheric layer.
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The Effect of Lateral Modes Mixing on the 980nm Diode Laser Facet Damage
S. Peyman Abbasi*, Arash Hodaei and Hooman Givkey

Iranian National Center for Laser Science and Technology (INLC)
* Pabbasi2001@gmail.com

Abstract- Broad area multi-mode structures are utilized in high power laser diodes (HPLDs). The mode mixing is one of
the main reasons of filamentation phenomenon. Filamentation can damage the facet mirror of laser diodes. Low modal
gain (LMG) structures, have the benefit of the lowered active layer optical confinement which prevent the beam
filamentation. In this paper, we investigated the optical power of each lateral modes in the waveguide with a broadened
asymmetric structure for 980nm InGaAs/AlGaAs/AlGaAs laser diode. The results show that three modes have dominated
other modes and they are stable in the designed structure. But the peaks of two even modes overlapped and created the
sharp intensity peak. In this research we show that the determination of the average intensity is not enough but the peaks
intensity must be determined for achievable optical power. The mode mixing causes sharp peaks in the near field and
creates melting areas on the facet, which ultimately degrades the lasers mirror.

Keywords: Lateral Modes, Low Modal gain, Asymmetric structure, Multi modes, Laser diode.
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Using Eclipsing Z-scan technique for determining the fifth order nonlinear refractive index
Saeid Shahini*, Aliasghar Ajami**
Faculty of Physics, Semnan University, Semnan, Iran.

* saeid.shahiny@yahoo.com, ** ajami @semnan.ac.ir

Abstract- By replacing the aperture in the closed aperture (CA) Z-scan with an opaque disk, the modified version of Z-
scan namely the eclipsing Z-scan (EZ-scan) significantly enhances the peak-valley transmittance difference yielding a
much greater measurement sensitivity than that observed with CA Z-scan at the similar conditions. This paper introduces
the EZ-scan technique as a highly effective method for determining the fifth-order nonlinear (NL) refractive index of
materials. The study highlights the higher sensitivity of the EZ-scan method for precise measurements and compares the
sensitivity of CA Z-scan and EZ-scan. While an analytical relation for normalized transmittance can be derived for CA

Z-scan, thisisnot feasible for the EZ-scan technique. Instead, an empirical relationship is proposed to determine the fifth-
order NL refractive index from EZ-scan measurements. The proposed relation links the peak-valley transmittance
difference, the fifth-order NL phase shift, and the disk obscureness, demonstrating that increased disk diameter improves
sensitivity. This advancement provides a valuable tool for researchers in NL optics to determine the fifth order NL

refractive index easily and precisely once the normalized transmittance of the EZ-scan is measured.

Keywords: Z-scan technique, Eclipsing Z-scan, Nonlinear optical properties, Nonlinear ref
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Improving the coupling efficiency of light transmission between the chip and optical fiber
using apodized grating coupler

Faezeh Pakfetrat*, Mahdi Bahadoran**
Shiraz University of Technology, Physics Department, Shiraz, Fars, Iran

* Pakfetrat.f@gmail.com, ** Bahadoran@sutech.ac.ir

Abstract- Grating couplers enable maximum light transmission between the optical fiber and the chip. In thisresearch, a
stair grating coupler was proposed and designed that is made of silicon waveguide on a silica substrate. Our goal is to
investigate the maximum transmission conditions of an in-plane wave from the waveguide chip to the SMF-28 single-
mode optical fiber, whichislocated at a certain distance above the chip. The design and simulations were donein 2D in
Lumerical software of FDTD section. The designed grating is an arrangement of two-stair grating with different
dimensions, which has atotal length of 15100 nm. The proposed configuration resulted in a coupling efficiency of 70%
and a bandwidth of 90 nm at the telecommunication wavelength of 1520 nm.

K eywords: Bandwidth, Coupling efficiency, Grating coupler, Optical fiber, Telecommunication wavelength
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Investigating optical properties and electrostriction effect of silver nanoparticles synthesized
with the extract of EchiumamoenumFisch. &C.A.Mey.

Mohammad Reza Vaez Kakhki?, Ehsan Koushki?, Javad Baedi?, Hamid Akherat Doost®*
!Department of Biology, Faculty of science, Hakim Sabzevari University, Sabzevar, Iran
2Department of Physics, Faculty of science, Hakim Sabzevari University, Sabzevar, Iran
3Department of Physics, Central Tehran Branch, Islamic Azad University, Tehran, Iran

* hamidakherat@gmail.com

Abstract- In this research, silver nanoparticles were produced by the green synthesis method using the extract of the borage plant
(EchiumamoenumFisch. & C.A.Mey.). The extract of this plant contains anthocyanin compounds, polyphenols and vegetable stearic
fatty acids and was used as a reducer and stabilizer in the production of silver nanoparticles. Characterization of nanoparticles was
done using dynamic light scattering (DLS), UV-Visible spectroscopy and Z-scan method. The measurements showed that stable
nanoparticles with a size of about 54 nm were synthesized and the use of this extract was successful. Adding afew drops of the extract
to the nanocolloid resulted in a higher resolution of the localized surface plasmon peak (LSPR). The results of nonlinear optical
measurements showed that the silver nanoparticles produced by this method exhibit thermal lensing effect behavior and saturable
inverse absorption, which is related to the electrostriction effect. This green synthesis method can lead to the production of stable and
high-performance silver nanoparticles and is considered as an environmentally friendly and low-cost method for the production of
nanoparticlesin electro-optical devices.

Keywords: Localized surface Plasmon, Z-scan method, Ag nanoparticles, el ectrostriction effect
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Edge Detection by Orbital Angular Momentum in the Selective Computational Ghost
Imaging

*Sgjjad Rajabi-Ghaleh?, ** Sohrab Ahmadi-Kandjani®, *** Reza K heradmand?, and ****Babak Olyaeefar?
IFaculty of physics and RIAPA, University of Tabriz, Tabriz, Iran
2UNAM - Ingtitute of Materials Science and Nanotechnology, Bilkent University, Ankara, 06800, Turkey

*S raabi @tabrizu.ac.ir, **S ahmadi @tabrizu.ac.ir, ***R_kheradmand@tabrizu.ac.ir,
** %% Babak.olyaeefar@unam.bilkent.edu.tr

Abstract- Ghost imaging is one of the conventional methods in the field of imaging that has received attention in recent
years. In this imaging, the object is not placed directly in front of the camera. In our work, the effect of orbital angular
momentum (OAM) of light in selective computational ghost imaging (SCGI) with aclassical source hasbeeninvestigated.
By applying the OAM of light on an object and using the correlation between OAM, it was possible to revea the edges
of the object, and the effect of the orbital angular momentum of light has been theoretically investigated in selective
computational ghost imaging. The obtained images have been checked with/without applying OAM. The results show
that in the images with OAM, the edges of the object are fully visible and have better quality than the case without OAM.

K eywords: Computational ghost imaging, Orbital angular momentum, Edge detection, SNR
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Controlled electromagnetically induced focusing in an optical atomic waveguide
*Parvin Lotfi sooha, **Mostafa Sahrai, *** Azar Vafafard

Faculty of Physic, University of Tabriz, Tabriz, Iran
* Parvinlotfi @tabrizu.ac.ir, ** sahrai @tabrizu.ac.ir, ***vafafard@tabrizu.ac.ir

Abstract- We present an exclusive method to adjust the light focusing. The proposed model contains afour-level double
V-type quantum system near a plasmonic nanostructure (PN) that interacts with a weak probe light, and couples to an

excited state by acontrol light with a Laguerre-Gaussian (L G) profile. We have examined the non-diffracting propagation

of the Gaussian probefield through the proposed atomic system. Wefirst studied the effect of PN on the optical properties
of the atomic system. Then, Applying the LG control beam provided a spatially modulated refraction index in the atoms,
which can create an optical waveguide-like structure inside the atomic medium. The proposed all-optical waveguide with
high contrast can be used to implement applications such as image transfer through the medium and image processing.

Keywords: Laguerre-Gaussian, light focusing, non-diffracting, plasmonic nanostructure, quantum system
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Wavelength tuning of a dye laser with a birefringent crystal filter
M. R. J. Milani

Photonics and Quantum Technol ogies Research School, NSTRI, Tehran, Iran

* mmilani @aeoi.org.ir

Abstract- A quartz birefringent crystal with an optical axis in the crystal plane was used inside the dye laser cavity

—4 .
containing a rhodamine 6G solution in ethanol @ 107 malflitty tyne its wavel ength. The dye laser was pumped by the
second harmonic of a Q-switched Nd:YAG laser. With this setup, wavelength tuning was achieved in the range of 587

nm to 597 nm. Additionally, the pulse width (FWHM) of the dye laser in this wavelength range was measured 6£lps,

Keywords: Dye laser, birefringent crystal filter.
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Investigating of nonlinear refractive index of silver/silica nanocomposite synthesized using
reduction method by silicon nanoparticles

Majid Taheri®

Plasma and Nuclear Fusion Research School, Nuclear Science and Technology Research Ingtitute, Tehran

* majidtaheri61@yahoo.com

Abstract- In this study, silicon nanoparticles are prepared using laser ablation in ethanol and used as areducing agent in
the synthesis Silver/silica nanocomposite. For the synthesis of silicon nanoparticles, the laser ablation method in ethanol

usingaNd:YAG pulsed laser with apulse width of 18 nanoseconds has been used. The produced nanocomposite has been
characterized by Uv-Visible spectroscopy and transmission electron microscope images. The silver/silica nanocomposite
produced by this method is spherical and has an average diameter of 15 nm. The nonlinear refractive index of silver/silica
nanocomposite has been studied using z-scanning method. The value of nonlinear refractive index is estimated to be about

2.59 x 107 cm?/W.
Keywords: Laser ablation, Nanoparticle, Silicon, Nonlinear refractive index, Silicon
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Design and Fabrication of a Photo Multiplier Tube Detector Driver for use in an Underwater
Lidar System Receiver

M.Zamani
Optic & Laser Research Center, Malek-Ashtar University of Technology, Shahin Shahr, Isfahan

* zamani57@mut-es.ac.ir

Abstract- In this paper, the setup of a photo multiplier tube detector for usein the optical receiver of an underwater lidar
system isinvestigated. The photo multiplier tube detector driver consists of two parts: a high voltage power supply and a
voltage divider circuit. This detector has been installed on the optical receiver of the lidar system and tested together with
other parts of the lidar system in a water pool environment. The results of practica tests have confirmed the correct
operation of the built driver.

Keywords: Driver, Lidar, Optical Receiver, Photo Multiplier Tube (PMT), Power Supply
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Effective conversion of propane gas into hydrogen via laser-induced breakdown assisted by
spark discharge

Fatemeh, Ahmadinouri; Parviz, Parvin*

Department of physics and Energy Engineering, Amirkabir University of Technology, Tehran

Abstract- Today, the combustion of hydrocarbons resultsin the release of substantial carbon dioxide into the atmosphere,
leading to environmental pollution. Discovering an efficient method for converting hydrocarbon gases into cleaner
compounds, while minimizing greenhouse gas emissions, has captured scientific interest. In this study, spark discharge
combined with laser-induced plasma (SD-LIP) in the presence of palladium (Pd) catalyst is proposed for the conversion
of propane to hydrogen. The results demonstrate that this process efficiently converts propane to hydrogen, significantly
reduces breakdown voltage, and consequently lowers the input energy required compared to similar methods.

Keywords: Gas conversion, hydrogen production, spark discharge, laser-induced plasma, propane.
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Investigating a dust event using simultaneous lidar and sun-photometer measurements close
to Urmia Lake

Salar Alizadeh!, Ruhollah Moradhaseli2, Ali Bayat®, and Hamid R. Khalesifard®
! Department of Physics, Institute for Advanced Studies in Basic Sciences, Zanjan, Iran
2 Department of Physics, Zanjan Branch, Ilamic Azad University, Zanjan, Iran
3 Department of physics, University of Zanjan, Zanjan, Iran.

salizadeh@iasbs.ac.ir, r.moradhaseli.iauz@gmail.com, abayat@znu.ac.ir ,khales @iasbs.ac.ir

Abstract- This article examines the dust storm of May 16, 2022, in the Urmia Lake region. The simultaneous
measurement of a polarization lidar located on the coast of Urmia Lake and the Calitoo sun-photometer have been used
to investigate the dust event. The lidar measurement indicates the presence of atmospheric particles plume up to a height
of ~3 km above ground level. The particle depolarization ratio of the plume is equal to ~0.3, and the maximum mass
concentration of the dust plume has reached 4 mg/m2. The maximum aerosol optical depth (AOD) is equal to 0.4, plus
the Angstrém exponent (AE) below zero indicates the presence of coarse particles in the region, from simultaneous
measurements with the sun-photometer. The horizontal visibility has decreased to 1.4 km, and the wind speed has
increased to 10 m/s. During this dust event, the northwest of Iran was affected by lofted dust from dust sourcesthe Tigris
and Euphrates Basin, and the Syrian Desert.

Keywords: dust storm, lidar, sun-photometer, Urmia Lake
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Synthesis and Optimization of Methylammonium Lead Bromide Perovskite Layer as a Pure
Green Light Emitter

Mohammad Bazrafshan', Shadi Firozyar!, Reihaneh Nabizadeh Arbabi?, Bijan Ghafary?, Shahab Norouzian Alam™
1 Optoelectronics Research Centre, Physics Department, Iran University of Science and Technology, Tehran

m_bazrafshan@physics.iust.ac.ir , firozear@chmail.ir , ghafary@iust.ac.ir , norouzian@iust.ac.ir

Abstract- In this article, the thin layer of Methylammonium Lead Bromide perovskite material (MAPbBrs) was
synthesized utilizing three different anti_solvents. By examining the ultraviolet spectrum of the samples and
Gauss Boltzmann fitting on the graphs, as well as using the photoluminescence spectrum of the layers, the effective
energy band gap and the exciton binding energy were determined and analyzed. Finaly, chlorobenzene has been
introduced asthe best antisolvent for the synthesis of optimal layers with oxidative bonding energy and high colour purity
at awavelength of 537.3 nm, which promises bright horizons in the applications of pure green light optical emitters.

K eywords: Methylammonium Lead Bromide, Perovskite, Photoluminescence, Thin Film.
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Implementation of a Fluorescent Confocal Microscope and investigating color centers as local
photon emitters in 2D crystals of hexagonal Boron Nitride

Pouyan Minaeil, Morteza Jafari Siavoshani?, Ali Esfandiar®
1- Physics Department, Sharif University of Technology, Tehran, Iran
Pouyan.minael @physics.sharif.edu , m.siavashani @sharif.edu , esfandiar@sharif.edu

Abstract- Photon Emitters have become increasingly important in recent years due to their various key roles in quantum
technologies. An important family of photon emitters is color centers in solids. In this article we will report
implementation of a fluorescent confocal microscope as a tool for investigating local photon emitters. This microscope
can obtain confocal map from sampleswith emission power in femtowatt regime. Finally, we will discuss characterization
of the emission pattern of alocal photon emitter on 2-dimentional hexagonal Boron Nitride crystal.

K eywords: Emission pattern, Fluorescent Confocal Microscope, Local photon emitters, 2D- hexagonal Boron Nitride
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No-slip rotation liquid films: Liquid spiral phase plates
Mohaddeseh Mohammadi Masouleh’, Saifollah Rasouli™, and Reza Shirsavar™™”

Physics Department, Institute for Advanced Studiesin Basic Sciences (IASBS), Zanjan

* m.mohammadi.m@iasbs.ac.ir , ** rasouli @iasbs.ac.ir , *** rezashirsavar @yahoo.com

Abstract- Inthis study, the no-dlip rotation of liquid films with aweak electric current, arelative permittivity greater than
half that of the frame, and under a strong constant external electric field was observed. This rotation produces spiral
interference patterns, indicating a spiral thickness variation in the azimuthal direction alongside the inherent spherical
surface geometry in theseliquid films. Mathematical analysis of the film surfaces suggeststhat they can function similarly

to spiral phase plates, imparting integer or non-integer orbital angular momentum to the incoming beam and generating
optical vortex beams.

Keywords: Liquid film, no-slip rotation, optical vortices, spiral phase plates, spiral thickness.
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Rapid synthesis and investigation of luminescence performance of CsPbClz @GO perovskite
nanocomposite at room temperature

Y egane Sadat FatemiPanah'; Sanaz Alamdari?, Mohammad Hossein Majles Ara'”
! Faculty of Physics, Kharazmi University, Tehran 15719-14911, Iran

2 Department of Nanotechnology, Faculty of New Sciences and Technologies, Semnan University, Semnan 35131-
19111, Iran

*majlesara@khu.ac.ir, majlesara@gmail.com

Abstract- In this research, using the sol-gel method, CsPbCls perovskite nanoparticles were first synthesized and
optimized, and then graphene oxide was incorporated into it and finally nanocomposite was made. Optical and structural
characterization methods such as PL, XRD and DRS were used to investigate the luminescence properties, compositions
and nanostructure of the prepared samples. Based on the obtained results, this nanocomposite can be used as a material
with strong luminescence propertiesin photonics.

Keywords: Luminescence, Nanoparticles, Perovskite, Synthesis.
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Design and contruction of dispersive Infrared spectrograph
Abolhasan Mobashery, Maede Mollaaghababayi

Optic and Laser Science and Technology Research Center, Malek-e Ashtar University of Technology, Isfahan
mobashery59@yahoo.com , maede.babayi.74@gmail.com

Abstract- The absorption of many gasesisin the mid-infrared optical region. The most widely used spectrometer in this
areaisthe FTIR device, which usually haslarge dimensions and weight. Inthisarticle, an infrared dispersive spectrometer
system has been designed and built in the wavelength range of 3000-45000 nm. Compared to FTIR devices, this
spectrometer has smaller dimensions and volume, and it can be easily moved. The spectral resolution of the spectrometer
is considered to be 20 nm. The 5th diffraction order of helium-neon laser has been used to aign the optical elements of
the spectrometer, which corresponds to the first diffraction order of 3150 nm wavel ength. To measure the accuracy of the
spectrometer performance, the acetylene gas has been detected at wavelength of 3150 nm. The intended device correctly
shows the absorption of radiation by this gas.

Keywords: infrared spectrograph, diffraction grating, acetylene, optical design


mailto:mobashery59@yahoo.com
mailto:maede.babayi.74@gmail.com

90l 23 Swigigh 9 Syl il YA (oS g 4ol Ao
O 21 Swigigd (539Ud g weigo il JAT o i

s ol

S olw Shamon jaliio 4y ylogili V+Fr ailigiod cwdly )3 b digy loj g Ailiwl (g (s
Wiew oS wlbyf

Logmane Loy T liilye Dol Lugil T B gisgane T (S i < Ol a8 0y
Vol el e st g oKty Lally 5 55 suSimgsy

(55 Sy o odgi (gl aS el lalS (S5 v9ue 6l 63l ey slahs) 5l (o Canllygign (chgen — ouS
00938 & 5 09 OF (@l Ssee (2R talesl Ll po (Jshos (sBgzmam al )b (e (e -5 (00 )18 oolinal )50 or
5l 2)lse b (Joko (chsmen (003 50,8 gole sodgazme jo UL (g5 AlB b ailisied slo i) Gialag b ol oo (abiond Slge
ailigiad oudly 55 bawgs dlinw okS Cenllysiy slosh (cBg7men ISl (025 (o) 4 Allie (al jo Canl 00l (Sas 65 L
Sipl b Y MWl o aS ols ylid oo gl 0gd oo a3l (0l saigs (Lo g ailiw] lgv i g Ve ¥ oM z g0 Job

ol pdy GBGl (Gl (hgmen Al B VNS (2098 oy so3k o VYO N by e

sl chymen iligiad ;3 @lin] oy it olS Cenllyss y; —03lgands

Determining the threshold power and optimal time femtosecond pulsed laser radiation in
1040 nm for the Centella plant protoplast fusion

Nastaran Kahrarian', Zeynab Torki?, Masoud Tohidfar?, Atoosa Sadat Arabanian®, Reza Massudi*
Laser and Plasma Research I nstitute, Shahid Beheshti University, Tehran, Irant
Faculty of Biological Sciences and Technologies, Shahid Beheshti University, Tehran, Iran?

n.kahrarian@Mail.sbu.ac.ir , z_torki@sbu.ac.ir , m_tohidfar@sbu.ac.ir , a-arabanian@sbu.ac.ir , r-massudi @sbu.ac.ir

Abstract- Protoplast fusion technology is a biotechnological approach for plant genetic enhancement, used to create new
genetic hybrids through various artificial methods. The primary challenge in the cell fusion process under laboratory
conditionsis enhancing its efficiency without resorting to chemical additives. With the advent of femtosecond lasers with
high peak power in the near-infrared range, cell fusion has become possible with very few side effects. In this study, the
experimental investigation of the possibility of Centella plant protoplast cell fusion by femtosecond pulsed laser with a
wavelength of 1040 nm and the determination of the threshold power and optimal irradiation time are discussed.
Experimental findings indicate that cell fusion of protoplast is achievable at 54 mW power with pulse energy of 2.35 nj,
and exposure times between 15 to 20 seconds.

Keywords: Centella plant protoplast, threshold power, femtosecond laser, cell fusion
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Fabrication of photonic waveguides in positive photoresist substrate using direct laser writing
method

Shekoofeh Heshmat?, Khosro Madanipour?, Mohammad Ahmagi?
1Department of Energy Engineering and Physics, Amirkabir University
2Optical Measurement Laboratory, Amirkabir University
shheshmat @aut.ac.ir, madani pour@aut.ac.ir, m.ahmadi369@yahoo.com

Abstract- Photonic waveguides can be considered as the main elements for guiding and transmitting light. The polymer
material known commercially as Shipley, a positive photoresist, offers advantages such aslow cost, high adhesion, defect-
free uniform coatings, and a flexible structure. This article presents a method for creating planar photonic waveguides
using the positive Shipley photoresist. Using Lumerical software and considering the optical properties of Shipley,
waveguides were designed for optical transmission at a wavelength of 1550 nm. A waveguide with a width of 2
micrometers and a thickness of 4 micrometers was fabricated using a 405 nm wavelength diode laser with adjustable
power up to 150 mW, employing the direct laser writing method. These waveguides can be used in optical biosensors.

Keywords: Shipley polymer, Direct Laser Writing, Positive photoresist, Optical waveguide
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Comparison of coherent population trapping through stimulated Raman adiabatic passage
technique in lambda, ladder, and V-type three-level atomic configurations

M .Javad M ohammadpour Nashrudkoli*, Elham Hosseini Lapasar

Faculty of Sciences, University of Guilan, 4199613776, Rasht, Iran

* mj.mohammadpour99@gmail.com , el hamhossei ni @quilan.ac.ir

Abstract- We discuss the coherent popul ation trapping through stimul ated Raman adiabatic passage technique in lambda,
ladder, and V-type three-level atomic configurations, where the Hamiltonian of each system is defined in the SU(3)
representation. By introducing the decay terms following the phenomenological approach to the optical Bloch equations
for each coupling pattern, we investigate the temporal evol ution of the population of each discrete state through numerical
methods. We indicate that coherent population trapping is achieved only when the state's coupling patterns designate the
excited state as the dark state. In this context, the Raman transition represents the most optimal scenario.

Keywords: Coherent population trapping, Dark state, Optical Bloch equations, Raman transition, Stimulated Raman
adiabatic passage
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Experimental study on the properties of a luminescent solar concentrator fabricated with the
triple cation perOVSkite CSO.15MAO.IOFA0.75Pb(Br0.17IO.83)3

Anita Pashabeygi, Robab Azhar shokofeh, Nima Fathalizadeh, Sohrab Ahmadi-Kandjani
Physics of Optics & Lasers Department, Faculty of Physics, University of Tabriz, Tabriz, Iran
anitapashabeygi @gmail.com, robab.azharshokoofeh@gmail.com, fathalizadeh.n@tabrizu.ac.ir, s_ahmadi @tabrizu.ac.ir

Abstract- With the growing demand for optoelectronic devices, luminescent solar concentrators have emerged as a
promising solution to reduce the cost of solar cells. Additionally, the use of perovskites with mixed cations and halides
as luminescent materials has significantly improved the stability of perovskites in optoelectronic devices, attracting the
interest of many researchers. Given that conventional polymerization techniques for fabricating luminescent solar
concentrators, such as thermal and photopolymerization methods, are time-consuming and costly, a luminescent solar
concentrator based on low-cost polyamide epoxy resin was fabricated using a triple-cation perovskite. This concentrator,
with a simple fabrication process and no need for specific environmental conditions, was produced in customizable
dimensions and demonstrated a 170% increase in relative efficiency.

Keywords: Triple-Cation Perovskite, Epoxy resin, Luminescent Solar Concentrator, Optical properties
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Study of the impact of laboratory-simulated atmospheric turbulence on Laguerre-Gaussian
beams and their combination

Reza Azmoodeh Sorodi 2, Ali Bakoee, Mohammad Reza Rashidian Vaziri3*, Mohammad Jafari?, Jalil Jafari2® and
Sajad Shahabi nezhad?

1- Department of Physics, Faculty of Basic Sciences, Tarbiat Modares University, Tehran, Iran
2- Iranian National Center for Laser Science and Technology, Hashtgerd, Iran

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

4- Medical Physics Research Center, Mashhad University of Medical Sciences, Mashhad, Iran
5- - Department of Physics, Azarbaijan Shahid Madani University, Tabriz 5375171379, Iran

* reza.azmoodeh@modares.ac.ir

Abstract - Inthis study, the scintillation index of double Laguerre-Gaussian beams passing through turbulent atmospheric
conditions was investigated using a laboratory turbulence simulation chamber. The primary aim of this research is to
analyze the effects of atmospheric turbulence on the intensity fluctuations of optical beams and to assess their stability in
free-space optical communication systems. The results show that double Laguerre-Gaussian beams exhibit greater
resistance to turbulence-induced fluctuations compared to single L aguerre-Gaussian beams, making them a more suitable
option for atmospheric optical communication, particularly under adverse weather conditions.

Keywords: Laguerre-Gaussian beams, turbulent atmosphere, scintillation index
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Design, preparation and characterization of optical fork-shaped diffraction gratings
Abolfazl Hosseini!, Mohammad Reza Rashidian VaziriZ, Ebrahim Gholami Hatam?!, Reza Azmoodeh Sorodi®

1. Department of Physics, Faculty of Science, Malayer University, Malayer, Iran

2. Photonics and Quantum Technol ogies Research School, Nuclear Science and Technology Research Ingtitute, Tehran,
Iran

3. Medical Physics Research Center, Mashhad University of Medical Sciences, Mashhad, Iran
4. Department of Physics, Faculty of Basic Sciences, Tarbiat Modares University, Tehran, Iran
5. Iranian National Center for Laser Science and Technology, Hashtgerd, Iran

* rashidianvaziri@um.ac.ir

Abstract- In this work, fork-shaped diffraction gratings with different topological charges are made. By optimizing the
distance between the lines of the gratings through experimental tests, the line distance equal to 175 micrometers has been
chosen asthe optimal line distance for making the gratings. The results show the desired production of this type of beams
with the simple method presented for making the gratings. In the following, by setting up aMach-Zehnder interferometric

setup, the topological charge of the gratings was also measured.

Keywords: Optical diffraction, computer-generated holography, orbital angular momentum, quantum communications.
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Generation and control of entangled states by a compact chain of two-level atoms in a single-
mode nonlinear cavity

Farzaneh Lotfi, Mohammad Mehdi Golshan
Optics and Laser Group, Physics Department, Faculty of Science, Shiraz University, Shiraz

f.lotfie5@hafez.shirazu.ac.ir, m.gol shan@saadi.shirazu.ac.ir

Abstract- In this paper, we investigate the dynamics of entanglement generated by placing a compact chain of excited
two-level atoms in a single-mode nonlinear cavity. The system is simulated using the QuantumOpticsjl and
CollectiveSpins,jl packages in the Julia programming language, and the master equation of the system is solved
numerically. The influence of the atomic chain structure (open versus closed chain) and the controlling role of the

nonlinear coupling coefficient on the entanglement between different components of the system are examined based on
two measures. von Neumann entropy and negativity.

Keywords: Atomic chain, Dipole-dipole interaction, Entanglement, Nonlinear cavity, Quantum optics.
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Three-wavelength and Common-path Quantitative Phase Microscopy using a Fresnel bi-
prism

Helia Abdolrezael and Mohammad Reza Jafarfard

abdolrezael .helia@gmail.com , mrjafarfard@iust.ac.ir

Abstract- This paper aims to present a three-wavelength phase microscopy method for single-shot measurement of the
dispersion of a single-mode optical fiber. To achieve this purpose, each wavelength was divided into two beams using
Fresnel bi-prism and finally six beams interfere with each other in a CCD camera and create an interference pattern. The
final image contains phase information of the optical fiber related to all three wavelengths modulated at different
frequency. By processing the final imagein MATLAB software using Fourier multiplexing and applying optimum spatial
filters, the phase difference between the fiber and the surrounding medium has been obtained. Finally, with the acquired
phase information and the performed calculations, the index profile of the optical fiber for each wavelength was
determined.

Keywords: Phase Microscopy, Optical Fiber, Holography, Dispersion, Multiplexing.
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Label-Free Single Molecule Detection of DNA using Ultra-Sensitive Plasmonic SERS-Based
NanobioSensor

Amin safaiet, Marjan Jafari?, Hamid Nadgaran®
Physics Department, Shiraz University, Shiraz 71454, Iran
Central Lab of Advanced Studies, Eram Paradise, Shiraz University, Shiraz, Iran

1 Amin.safaie@shirazu.ac.ir, 2 Marjan.jafari @shirazu.ac.ir, 3 Nadgaran@shirazu.ac.ir

Abstract-. Advancements in plasmonic nanotechnology enable label-free single-molecule detection, transforming
molecular diagnostics. This study introduces a cost-effective, environmentally sustainable SERS-based plasmonic nano-
biosensor for DNA detection. Silver nanoparticleswere deposited on aroughened glass substrate, amplifying weak Raman
signals to achieve single-molecule sensitivity. DNA extracted from PCR products was analyzed, with Raman spectra
recorded in the 300-2000 cm™ range, highlighting characteristic DNA vibrational modes. Rhodamine B validation
confirmed significant enhancement factors, about 107-fold, demonstrating the sensor's sensitivity. AFM and DLS
characterized nanoparticle size and uniformity, ensuring optimal performance. These findings highlight the potential of
SERS nano-biosensors in molecular diagnostics and pathogen detection.

Keywords: SERS, Plasmonic Nano Biosensor, Label-Free Single Molecule Detection, DNA Detectio
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The effect of the location of the intermediate magnets on the electron motion in a ring-cusped
magnetically confined plasma source

Ali Khosravi and Mostafa Salahshoor *
School of Physics, Iran university of science and technology, Tehran

*salahshoor@iust.ac.ir

Abstract- The aim of this study isto investigate the effect of the middle magnet positions on the performance of aring-
cusp magnetic confinement plasma source (RCMP). A single-particle simulation is employed to analyze the electron
motion and the distribution of electric and magnetic fields. In thismodel, electrons are emitted from a cathode, and plasma
is generated through a direct current (DC) discharge mechanism. The results indicate that the optimal position of the
middle magnets, at a distance of 12 mm from the base plate, increases the electron confinement efficiency up to 55%.
This configuration reduces electron collisions with the chamber walls and enhances the electron gun’s performance. This
research can contribute to the improved design of plasma sources for space and industrial applications.

Keywords: electron gun, electron trajectory, magnetic confinement, magnetic field, plasma source.
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Investigating the entanglement flux and the number of additional photons in a free space
channel of satellite quantum communications

Samira Kazemifard; Gholamreza Honarasa

s.kazemifard@sutech.ac.ir, honarasa@sutech.ac.ir

Abstract- The field of communication in free space is the domain of communication technologies in which diffraction
and atmospheric effects both contribute to losses and noise. Quantum communication, which enables the secure
transmission of quantum information, is closely related to quantum key distribution, which provides efficiency in
entanglement flux and the generation of completely secure keys. In this research, to transfer information from the sender
(Alice) to the receiver (Bob), we investigated the entanglement and the number of additional photons. The results show
by increasing the size of the receiver aperture, the number of additional photons increasesin TLO (Transmitted Local
Oscillator) mode and decreasesin LLO (Local Local Oscillator) mode.

Keywords: Quantum channel, Quantum communication, Quantum information transmission, Quantum key distribution,
Quantum satellite communication
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Identification of Cutting Agent in heroin using Raman spectroscopy
Hanieh Khaloei, Seyed Hassan Tavassoli, Abul Hassan Mobasheri, Akram Ameli
1377hanieh908@gmail.com, h-tavassoli @sbu.ac.ir, mobashery59@gmail.com, ameliakram90@gmail.com

Abstract- The addition of impurities to illicit drugs is a complex problem that requires the sharing of knowledge from
addiction, toxicology, criminology, and criminology studies. In this paper, Raman spectroscopy was introduced as a fast
and reliable method to identify impurities in heroin. A total of 20 heroin samples collected by the anti-narcotics police
from different areas of Tehran and Kerman were analyzed using a Raman microscope whose excitation wavelength was

532 nm. The results showed that this method can identify the common impurities of heroin (caffeine and acetaminophen),
which are added to them intentionally to increase profits.

Keywords: Analysis of illegal drugs, Raman spectroscopy, heroin, Cutting Agent
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Investigating the dielectric constant of nematic liquid crystal doped with multiferroic and
ferroelectric nanoparticles

Maryam Beigmohammadi Azizi*!, Mahsa Khadem Sadigh?, and Jafar Poursamd bonab?
Department of Laser and Optics engineering, University of Bonab, Bonab, Iran

M aryamBei gmohammadi @gmail.com, JPoursamad@yahoo.com, Mahsa. Sadigh@yahoo.com

Abstract- In this experimental work, the parallel and perpendicular components of dielectric constant (gy) and (e) for
nematic liquid crystal E7 and contaminated with two different nanoparticles, bismuth ferrite (BiFeOs) and barium titanate
(BaTio5) were measured at different temperatures. The findings show a significant decrease in dielectric anisotropy by
introducing nanoparticles into the nematic liquid crystal environment was clearly observed for the two nanoparticles
mentioned above at aconcentration of 0.1% by weight. Examination of the resulting data shows that the diel ectric constant
of the nematic liquid crystal doped with alow percentage of nanoparticles can be controlled.

Keywords: Liquid crystal, Dielectric constant, Bismuth ferrite, Barium titanate
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Fabrication of gold-nickel surface magnetoplasmonic nanoparticles by ArF excimer laser
irradiation

Mohadeseh Arabit, Somayeh Panahibakhsh?, Maryam Aliannezhadi!
IFaculty of Physics,Semnan University, PO Box:35195-363, Semnan, Iran

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

M ohadeseh.arabi @semnan.ac.ir, spanahi @aeoi.org.ir , m_aliannezhadi @semnan.ac.ir

Abstract — In this paper, gold-nickel nanostructures were obtained by irradiating thin gold-nickel bimetallic film samples
with ArF excimer laser radiation with awavelength of 193 nm and atime width of 15 ns. Irradiation was performed at an
energy flux of 70 mJ¥cm? and with 10 laser pulses. FESEM images of the nanostructures, particle size distribution

diagram, optical absorption spectrum and Raman spectrum of rhodamine B in the presence of the nanostructures were
obtained. The results of this paper are important in plasmonic applications such as sensing and SERS.

Keywords: Excimer laser, Thin metal layer , Plasmonic nanostructure , nickel , gold
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Construction of a Flexible Perovskite light-emitting diode with Using poly(methyl
methacrylate)

Faezeh Talebifar, Ezeddin Mohajerani
Laser and Plasma Research Institute, Shahid Beheshti University, Tehran, Iran.

faezehtalebifar1377@gmail.com , e-mohaj erani @sbu.ac.ir

Abstract- Perovskite materials with features such as high color purity, adjustable optical gap, and acceptability for use
in many electronic and optical devices, including light emitting devices, have received attention. Currently, various
methods are being developed to improve the surface and optical properties of perovskite transparent layers, including
polymer layers. In this paper, we succeeded in making an acceptable effect under 20 bending by using the structure of
PET ITO/ PEDOT: PSS/ PVK/ MAPbBr;/ PMMA/ Ag and poly(methyl methacrylate) polymer layer with a thickness of
1 um. The sequence retains its primary characteristics, including Electroluminescence.

Keywords: Perovskite, PMMA, Flexible Perovskite light-emitting diode.
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Abstract- Early identification of cancer cellsplaysavital
role in many cases and increases the possihility of
complete recovery of the disease. For this purposes, the
design of cheap, non-invasive and easy-to-use
identification kits is of great interest. In this work, the
design of a kit for identifying different types of cancer
cells, such as blood cancer, breast, skin, cervica and
adrena gland cancers, has been proposed. The function
of the presented sensor is based on the difference in the
refractive index cancer cells compared to healthy cells of
the same type in a two-dimensional photonic crysta
waveguide with one input port and two symmetrical
outputs. The use of two outputs in the design of the
structure makes us unnecessary from the output wave
spectrometry and wavelength comparison. So that the
selectivity of the wave movement path and the difference
in light intensity of the two outputs will show the result
of the experiment.

Keywords. Biosensor, Cancer cells, Optica refractive
index, Output spectrum, Two-dimensional photonic
crystals
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Design of a biosensor for detection of cancer
cells without output wave spectroscopy

Fahimeh Karami-Garehgeshlagi?, Kazem Jamshidi-
Ghalel?, Ali Asghar Mazloum?

! Department of Physics Education, Farhangian
University, P.O.Box 14665-889, Tehran, Iran

2 Department of Physics, Azarbaijan Shahid Madani
University, Tabriz, Iran
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Improvement of the lateral resolution of the photoacoustic imaging system with acoustic
resolution

Omid Gholami?, Neda Aminoroaya? and Hamid L atifi'-2
IFaculty of physics, Shahid Beheshti University, Tehran, Iran, 2Laser & Plasma Research Ingtitute

o.gholami @Mail.sbu.ac.ir, N_aminoroaya@sbu.ac.ir, latifi @sbu.ac.ir

Abstract- Photoacoustic imaging is recognized as an advanced method for imaging biological tissues. While conventional
photoacoustic systems often provide lower detail due to limitations in lateral resolution, improving this resolution can
have a significant impact on clinical and research applications. The aim of this study is to enhance the lateral resolution
of a photoacoustic system with acoustic resolution for imaging biological tissues. In this research, the laser illumination
conditions were optimally focused through the tissue. The optimization of optical setup and the enhance the beam focus
led to asignificant improvement in the system's lateral resolution. Using this method, the lateral resolution of the system
wasimproved to about 12 microns. Additionally high-detail images of the blood vessels in the ear of aliving mouse were
captured. The results demonstrate the high potential of this method for clinical and research applications in biological
imaging. This achievement could help improve the accuracy and quality of imaging in medical and preclinical studies.

Keywords: photoacoustic imaging system , optical method , lateral resolution
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Antireflection and protection double-layer germanium-carbon coating on zinc supplied
substrate

Zahra Sofastaei'”, Akbar Eshaghi?, Hossien Zabolian?
1 Faculty of Materials Engineering, Malek Ashtar University of Technology, Isfahan, Iran
2 Faculty of physics, Isfahan University, Isfahan, Iran

* z.sofastael @gmail.com

Abstract — In this research, a germanium-carbon coating was deposited on both sides of a ZnS substrate using the
magnetron sputtering method with CH4 and Ar gases as precursors. A double-layer antireflection coating ZnS/Ge;.xCx
with an optical thickness of one-quarter wavelength was designed. The dual -layer antireflection coating was characterized
and evaluated through Fourier-transform infrared spectroscopy and environmental tests. The infrared (IR) transmission
spectrum shows that the maximum infrared transmission in the wavelength range of 8-11.5 pm is 92%, which is 17%
higher than that of the ZnS substrate. Furthermore, the reflectance of the ZnS substrate is about 25%. This coating has
reduced the substrate's reflectance by 23%. Additionally, the absorption rate of the dual-layer coating on both sides of the
substrate was found to be 6%.

Keywords: Coating, Antireflection properties, Germanium-Carbon, Zinc sulfide, Magnetron sputtering
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Studying the simultaneous effect of increasing the concentration of silver nitrate and
decreasing the concentration of citric acid and ascorbic acid on the synthesis of triangular
silver nanoplates and investigating their optical properties.

Hadi Farrokhi'*, Mohammad Jaberi! and Majid Taheri!

1. Plasmaand Nuclear Fusion Research School, Nuclear Science and Technology Research Institute, Tehran, Iran.

sH.farrokhi @Y mail.com

Abstract -The research conducted in the last few decades has led to the development of different approaches to control
the geometrical shape of nanoparticles during synthesis. In this research, triangular silver nanosheets were produced in
water by Self-Seeding method. In this method, the self-seeding process means that the silver seeds serving as nuclei for
the growth of silver nanoparticles are formed autogenously in a same reaction system rather than added externally. The
distinct advantages of this method include no need to add external seeds, no need to use organic solvents that are
environmentally unfriendly, being able to perform at room temperature, and synergetic use of a few reducing agents for
better growth control of two-dimensional nanostructures. The optical properties of nanoparticles synthesized in a
triangular shape were characterized by Uv-Visible spectroscopy, and the effect of increasing the concentration of silver
nitrate and decreasing the concentration of reducing agents, Citric Acid and Ascorbic Acid, on the absorption wavelength
was studied.

Keywords: Ascorbic acid, Citric acid, Self-Seeding method, Triangular silver nanoplates, Uv-visible spectroscopy.
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Preparation of nickel pigmented alumina nanoparticles using chemical method
Mousa Aliahmad, Fatemeh_M ohamadpour

Department of Physics, Faculty of Science, University of Sistan and Baluchestan, Zahedan, Iran

aiahmad@phys.ush.ac.ir, fatemeh.mohammadpoor77@gmail.com

Abstract: the present study was an attempt to produce pigmented nanoparticles with nickel doped alumina. Alumina
nanoparticlesare used widely in different industries dueto their great thermal and mechanical resistance. Limited diversity
of colorsisthe most important problem of these materials. They are usually available in white color, which limits their
applications. In this study, we managed to replace nickel ions in alumina structure to produce nanoparticles in different
colors. The synthesized samples were tested using XRD and FESEM techniges. The color analysis results showed that
the nanoparticles appear in different colors depending on nickel pigment content and calcination temperature. The XRD
spectrographic results showed that crystalite size of the produced nanoparticles was smaller than 10nm, and crystals had
a plain cubic form. FESEM images showed that the produced nanoparticles had a spherical form. Nickel pigmented
alumina nanoparticles with awide range of colors, can be a suitable choice for automotive pain industries, glassindustries
and metal in dustries.

Keywords: Alumina, Nanoparticles, pigment and nickel doped
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Optimization of light trapping in a periodic transparent conductive framework to improve
the performance of hematite photoanodes

Behrooz Eftekharinia
Department of Physics, Faculty of Basic Science, Babol Noshirvani University of Technology, Babol, Mazandaran, Iran

B.eftekharinia@nit.ac.ir

Abstract- Hematite is an attractive material for photoelectrochemical water splitting due to its near ideal bandgap and
abundance in the Earth. However, the full potential of hematite has not been realized due to its short hole transport
distance. In this paper, full-field el ectromagnetic modeling is used to study a periodic nanostructured transparent el ectrode
coated with athin hematite film. Wefind that the height and filling ratios of the nanostructures are the key design features,
where the high nanostructures with low filling ratios are the idea design for a nanostructured electrode with resonant-
sized components. Simulated results show that current densities of up to 9.4 mA.cm can be achieved in a 20 nm thick
hematite layer deposited evenly on a properly designed nanostructured transparent conductive framework.

Keywords: Transparent conductive oxide nanorods, Hematite photo-electrode, Water splitting
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Measuring the temperature and density of plasma generated by wire explosion using OES
methods.

Maryam Akbari Nasgji'", Reza Amrollahi® , Morteza Habibi® , Hossein Jafarit
!Department of Physics and Energy Engineering, Amirkabir University of Technology, Tehran 159163-4311, Iran

" mnasaji @aut.ac.ir

Abstract- Thisarticle provides adetailed overview of the design and construction of a pulsed plasmasystem at Amirkabir
University of Technology. The device features a capacitor bank with a capacity of 360 uf and operates at avoltage of 2.5
kV, delivering atotal power of 1000 joules. To optimize the performance of the device, it is essential to study the impact
of different wire materials on the power of the shock wave produced. During operation, the wire transforms due to el ectric
discharge, converting it into plasma. In this study, we characterized the wire plasma using OES methods. The results
indicate that the wire plasma behaves as a balanced arc plasma, with atemperature of 0.2 eV and a density of 1016 cm3,

Keywords: Pulse plasma system, wire explosion, pressure, shockwave, temperature.
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Investigation of human retina images using optical coherence tomography for diagnosis of
macular degeneration disease

Hassan Pakarzadeh?, Laya Hariri*, Ali Azimi?
1Department of Physics, Shiraz University of Technology, Shiraz, Iran.

2poostchi ophthalmology research center, department of ophthalmology, school of medicine, Shiraz University of
medical sciences, Shiraz, Iran

pakarzadeh@sutech.ac.ir, |.hariri98@gmail.com, ali.azimi1365@gmail.com

Abstract: In this paper, firstly, the principles and basics of the optical coherence tomography (OCT) device are
introduced. Then, the images obtained from this device are examined and analyzed in Poustchi Ophthal mology Center of
Shiraz. Inthisresearch, retinal image of patients suffering from various eye diseases are examined. This review includes

the analysis of retinal thickness and types of diseases observed in these patients. Finally, the resulting data arelisted in a
tabular form.

Keywords: Macular degeneration, optical coherence tomography (OCT), Retinal thickness
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Control of the photon drag effect in a duplicated two-level quantum system
Sara OstvarAzar, Azar Vafafard, and Mostafa Sahrai

saraazary.1995@gmail.com

Abstract- In the photon drag phenomenon, alight beam is dragged by passing through a moving medium and the path of
the transmitted beam is shifted. We areinterested in investigating the photon drag effect in a duplicated two- level atomic
system as a moving dielectric medium under laser beams radiation. It is shown that changing the Rabi frequency of the
control field considerably affect the photon drag. Reducing the Rabi frequency of the control field |eads to enhancement
of the photon drag.

Keywords: Duplicated two- level atomic system, Photon drag, Laser field
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Optical investigation of vitamin B9 fluorescence quenching using chemotherapeutic drugs
based on modified Stern-Volmer method

Marzieh, Pgjouhandeh Dehbaneh; Fatemeh, Ahmadinouri; Parviz, Parvin
Department of physics and Energy Engineering, Amirkabir University of Technology, Tehran

Abstract - Cancer is one of the greatest public health challenges and the leading cause of death worldwide. Effective
drug delivery is crucial for maximizing treatment impact and minimizing side effects. Vitamin B9 (folate) plays a vital
rolein cell growth and function and acts as an effective drug carrier. Chemotherapeutic drugs fluorouracil and oxaliplatin
play key roles in cancer treatment. This research investigates the interactions between vitamin B9 and the
chemotherapeutic drugs oxaliplatin and fluorouracil by employing laser-induced fluorescence (LIF) spectroscopy and
modified Stern-Volmer method. The study focuses on analyzing the optical quenching behavior of these drugs and their
associated parameters. Further investigation of this research can contribute to the devel opment of novel cancer treatment
methods.

Keywords: chemodrugs, Stern-Volmer quenching coefficient, Laser intensity fluorescence spectroscopy, vitamin B9.
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Modelling the photocurrent of high conductance optimal opsins for enhance the effect of
minimally invasive optogenetic stimulation in neurostimulation

Shabnam Andalibi Miandoab™?, Nazlar Ghasemzadeh™
! Department of Electrical Engineering, Tabriz Branch, Islamic Azad university, Tabriz, Iran
“Biophotonic Research Center, Tabriz Branch, Islamic Azad University, Tabriz, Iran
3 Department of Biomedical Engineering, Tabriz Branch, Islamic Azad university, Tabriz, Iran

sh.andalibi @iaut.ac.ir , n.ghassemzadeh@iaut.ac.ir

Abstract- Optogenetic by using opsins is an effective method to control neurological diseases. In this paper, we have
applied ChR2, ChETA, ChRwt, ChETA/TC and NpHR opsins to the S-BG-Th model to control Parkinson's disease (PD)
and have examined photocurrents, neuronal response and spike fidelity to select the most effective opsin. ChRwt has high
peak current and in low light intensity and low light pulse, it has high photocurrent strength and high light sensitivity and
has alow invasive effect. Compared to other selective opsins, it has a faster dynamic and a more stable response, and its

fidelity for GPe and GPi neurons is 75% and 100%, respectively.

Keywords: Optogenetic, Opsin photocurrent, Minimal invasive, Model of Striatum Basal Ganglia Thalamus (S-BG-Th).
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Design and Analysis of High-Efficiency Silicon Nitride Waveguide Grating Coupler
Seyed Sobhan Hosseini Hajibekandeh?, Leila Hajshahvaladi?, and Gholam-Mohammad Parsanasab®

HIntegrated Photonics Laboratory, Faculty of Electrical Engineering, Shahid Beheshti University, Tehran, Iran.
SobhanHossel nih@gmail.com, | _hajshahvaladi @aut.ac.ir, gm_parsanasab@sbu.ac.ir

Abstract: This paper presents an optimized design for grating couplers (GCs), which are essential in photonic circuitsfor
efficient light coupling between optical fibers and waveguides. Achieving high coupling efficiency is crucial for compact
photonic devices, where minimizing lossesis paramount. We proposed a Si; N, -based grating coupler design that employs
precise tuning of the grating period, refractive index, and incident angle, guided by the Bragg condition, to maximize
efficiency at atarget wavelength of 1550 nm. The resulting structure achieves a high coupling efficiency of 48% at an 8-
degree incident angle. A proposed designed transition taper with an efficiency of approximately 97% facilitates smooth
mode transition with minimal scattering and power loss, further enhancing overall performance. Thiswork highlights the
importance of meticulous parameter control in advancing GC efficiency and supporting the development of high-
performance, compact photonic circuits.

Keywords: Grating coupler, Photonic circuits, Silicon nitride, Waveguide taper
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Metal-Insulator-Metal Plasmonic Structure based on Regular Octagonal Cavity for Bacteria
and Refractive Index Sensing

Kamiyar Rezghy llkhchy?!, Mohammad Ghanavati?, and Mohammad Azim Karami®
1235chool of Electrical Engineering, Iran University of Science and Technology

IKamiyar_rezghy@elec.iust.ac.ir, 2Ghanavati_m@elec.iust.ac.ir, 3K arami @i ust.ac.ir

Abstract- This paper introduces a metal -insulator-metal (MIM) waveguide with a resonator, featuring a regular octagon
geometry and an internal silver octagon island, as a refractive index (RI) sensor. The design was simulated using the
Finite Element Method. Various structural parameters of the sensor's transmission spectrum were analyzed, and the
optimal structure was chosen based on sensitivity. The optimized structure achieved a maximum sensitivity of 4257
nm/RIU and a figure of merit (FOM) of 14.62 per RIU. The sensor is suitable for detecting pathogenic bacteriain water
and food, as well as bacterial cell organelles in the food and medical industries, within the wavelength range of 650 to
4000 nm.

Keywords: Plasmonic sensor ,Metal -Insulator-Metal Waveguide, Surface Plasmon Resonance, Pathogenic, Bacteria
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Fabrication and Characterization of Optical- Mechanical Stability of Flexible Solar Cells
Based on Two-Cation and Three-Halide Perovskite Absorber Layer

Tahere Ashjari, Maryam Alidaei’, Vahid Ahmadi'’, Farzaneh Arabpour Roghabadi'2
1 Faculty of Electrical and Computer Engineering, Tarbiat Modares University, Tehran, Iran
2 Faculty of Chemical Engineering, Tarbiat Modares University, Tehran, Iran

t.ashjari72@gmail.com, m.alidace@gmail.com, v_ahmadi @modares.ac.ir *, arabpour@modares.ac.ir

Abstract- Due to the increasing interest in flexible wearable electronic devices, the demand for perovskite solar cellsis
expanding. Because it can be used to fabricate flexible devices, in this article, aflexible perovskite solar cell (F-PSC) is
fabricated based on two-cation and three-halide perovskite absorber layers with an n-i-p structure. This solar cell showed
a power conversion efficiency (PCE) of 15.52%. The optica stability of F-PSC is investigated by exposing the
unencapsulated device under simulated 1sun illumination. This cell maintains 34% of its initial PCE after 60 minutes.
Also, the investigation of the mechanical stability of this device shows that under several bending times with a bending
radius of 10 mm, the PCE of the fabricated F-PSC remains unchanged.

Keywords: Flexible perovskite solar cell, mechanical stability, light stability, power conversion efficiency, spin-coating
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Non-thermal plasma surface modification of zinc sulfide to enhance the efficiency of energy
storage electrodes

Mahdiyeh Mohammadi®", Ali Latifi, Saed Jafari®
1 Department of Physics, Faculty of Science, University of Guilan, Rasht

* mahdiyeh79m@gmail.com

Abstract- Nowadays, energy storage systems, particularly supercapacitors, are essentia for advancing modern
technologies. In this study, zinc-sulfide nanoparticles were successfully deposited on nickel foam and modified using a
single-step non-thermal plasma technique (utilizing a dielectric barrier discharge) at atmospheric pressure. To assess the
electrochemical properties of the fabricated electrodes, cyclic voltammetry (CV) and galvanostatic charge-discharge
(GCD) tests were conducted. The galvanostatic charge-discharge analysis revealed a high specific capacitance of 325.5
F/g at a current density of 1 A/g. Additionally, the cyclic voltammetry curves verified the satisfactory electrochemical
performance of the electrodes. Consequently, this research could aid in devel oping innovative supercapacitor electrodes
through plasma synthesis.

Keywords: Dielectric barrier discharge, Non-thermal plasma, Plasma surface modification, Supercapacitor, Zinc sulfide.
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Acoustic Cloaking using Pentamode Materials for Underwater Applications
Fatemeh Ahmadzadeh, Ali Bahrami, and Mansour Zaremanesh

Optoel ectronics and Nanophotonics Research Lab. (ONRL), Faculty of Electrical Engineering, Sahand University of
Technology, Tabriz, Iran

fa_ahmadzadeh98@sut.ac.ir

Abstract- This paper presents a novel approach to achieving underwater acoustic cloaking using two-dimensional
pentamode materials. The proposed cloak consists of a square lattice made of aluminum, with a lattice constant of 10
millimeters, which is embedded in air and submerged in water. To achieve effective cloaking, impedance matching was

applied to the overall geometry of the structure. Cloaking was achieved through finite element method simulations over
the frequency range of 1 to 12 kHz.

Keywords: Acoustic cloaking, Phononic band structure, Water-like structure, Pentamode materials.
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The effect of Incident Angle on the Sensitivity of a Refractive index Sensor Based on Cold
Plasma Photonic Crystal

Zahra Galavani 1, Mohammad Kouhi ¥*, Ali Vahedi?, Sima Zeighami ¢, Samad Sobhanian?
1Department of Physics, ISamic Azad University, Tabriz Branch, Tabriz, Iran.
2 Faculty of Physics, University of Tabriz, Tabriz, Iran
kouhi @iaut.ac.ir

Abstract- In this paper, a refractive index sensor based on magnetized cold plasma photonic crystal is designed and
simulated for accurate and fast detection of gaseous pollutants. The simulation results using the transfer matrix method
show that changing the structural parameters such astheincident angle hasasignificant impact on the sensor performance.
Increasing the incident angle from O to 75 degrees increases the sensitivity from 2.84 to 35.40 GHz/RIU. The proposed
sensor is able to detect small changes in the refractive index and can be used in some applications such as air quality
monitoring and harmful gases detection.

Keywords: Refractive index sensor, Photonic crystal, Magnetized cold plasma, Transfer matrix, Photonic bandgap
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Fabrication and characterization of of perovskite solar cell with semi-transparent gold
electrode

Shadmehr Bagherit, Maryam Alidaeit, Vahid Ahmadi®*, Farzaneh Arabpour®-2
1 Faculty of Electrical and Computer Engineering, Tarbiat Modares University, Tehran, Iran

2 Faculty of Chemical Engineering, Tarbiat Modares University, Tehran, Iran

arabpour@modares.ac.ir *4, shamehrbagheri @gmail.com, m.alidaee@gmail.com, v_ahmadi @modares.ac.ir

Abstract- Dueto great interest in semi-transparent electronic devices, the demand for semi-transparent perovskite solar

cells (ST-PSC) is increasing. In this article, ST-PSC devices with n-i-p structure including semi-transparent gold
electrodes with different thicknesses are fabricated and analyzed. These cells are designed with the aim of improving
transparency, especially for applications such as building windows. Although reducing the thickness of the gold layer
from 70 to 17 nm has led to a decrease in ST-PSC efficiency from 15.31% to 13.72%, respectively, the passage of light
increases more than 5 times. Therefore, reducing the thickness of the gold layer is an effective solution to increase the
transparency of ST-PSC devices.

Keywords: semi transparent perovskite solar cell, gold electrode, power conversion efficiency, spin-coating
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Design of a Photonic Crystal Biosensor for the Detection of Anthrax-Causing Bacteria
Somayyeh Rostamian?, Sovizi, Mahdi*!, and Aliannezhadi, Maryam®
Faculty of Physics, Semnan University, PO Box: 35195-363, Semnan, Iran

S _rostamyan842@semnan.ac.ir , msovizi@semnana.ac.ir , m_aliannezhadi @semnan.ac.ir

Abstract- The drinking water monitoring for specific bacterial contaminants, including those responsible for anthrax, is
paramount to the health and safety of the global community. This study proposes and examines a one-dimensional
photonic crystal sensor including silver nanocomposite layersto detect and sense Bacillus anthracis bacteriain water. The
results indicate that the defect modes of the proposed sensor structure can be exploited to identify Bacillus anthracisin
water. However, the sensitivity and quality factor of the sensor are different for these defect modes and they change by
the wavelength of the defect modes. Additionally, a correlation exists between the functional parameters of the structure
and the concentration of bacteria in the water. Notably, the average sensitivity of the biosensor in detecting bacteria
presence is approximately 900 nm/RIU, indicating the proposed can be a promising candidate for detecting water
contaminated with anthrax-causing bacteria.

K eywords: Contaminated water detection, Global health, One-dimensional photonic crystal, Optical sensor, biosensor.
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Enhancement of Dark Images Based on Deep Learning
Reza Mohammadi, Hanieh Taghizadeh Shyvyari, Zahra Keshmir, Khosro Madanipour*
Department of Physics, Amirkabir University of Technology

Optical Measurement Laboratory, Amirkabir University of Technology

rezamoh360@aut.ac.ir, haniehtaghizadeh@aut.ac.ir, zahrakeshmir@aut.ac.ir ,madani pour @aut.ac.ir

Abstract - Imaging in low-light conditions poses significant challenges in various fields, including autonomous vehicle
navigation, surveillance, and photography. Traditional image enhancement methods, often come with noise amplification
and loss of details. In this paper, a deep learning-based method using a U-shaped autoencoder network architecture is
introduced to enhance dark images. The proposed model improves the brightness and clarity of images. Experimental

evaluations demonstrate the superiority of the model compared to conventional methods such as gamma correction,
highlighting its potential for real-world applications.

Keywors: Image processing, Autoencoder, Artificial intelligence,Deep learning
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Comparison of the thermal effects of continuous and pulsed lasers in the treatment of the
human retina

Mahboobeh Hayati*, Gholamreza Honarasa!
IPhysics Department, Shiraz University of Technology, P.O. Box 71555313, Shiraz

mahboobeh.hayati @yahoo.com , Honarasa@sutech.ac.ir

Abstract- In this article, the thermal simulation of the human eye in laser treatment for retinal diseases was investigated
and a comparison was made between continuous and pulsed laser methods for treating retinal tissues. Using COMSOL
software simulations, temperature variationsin retinal tissue were studied based on different laser parameters. The results
indicate that pulsed lasers, with optimal parameter selection, can minimize thermal damage to sensitiveretinal tissuesand
prevent unnecessary temperature increases. This research can contribute to the improvement of laser treatment methods
for eye diseases.

Keywords: Heat Transfer, Human Eye, Laser, Retinal Treatment
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Pico-second optical switching using 2D-nonlinear photonic crystal ring resonator
Maryam K hodadadiarat, Mahdi Bahadoran'*, Zoheir Kordrostami?

Shiraz University of Technology, Faculty of Physics, Shiraz, Iran’.
Electrical and Electronic Department of Shiraz University of Technology, Shiraz, Fars, Iran?

m.khodadadiara@sutech.ac.ir , bahadoran@sutech.ac.ir,kordrostami @sutech.ac.ir

Abstract-In thisresearch, two-dimensional photonic crystals were designed with a square | attice of silicon dielectric rods
within a dielectric material made of silica. Our goal is to investigate optical bistability in a system of two-dimensional
photonic crystals. In the proposed two-dimensional photonic crystal structure, by creating a defect in the central row of
rods and applying the central rod with alarger radius than the rest of the rods, an optical ring resonator configuration was
created, which has the ability to generate optical bistability in the telecommunication region. The simulation was donein
2D by Lumerical software of FDTD module, that was obtained the minimum switching time of 19.8 picoseconds, the
bistability time of 25.1 picoseconds, and the minimum input power of 6.69 Tw/pm.

Keywords: Nonlinearity, Optical bistability, Optical switching, Photonic crystals, Silicon
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Nonlinear optical and plasmonic properties of colloidal gold nanoparticles: the effect of amino
acid phenylalanine and cetyltrimethylammonium bromide

Saeed Mirzazadeh and Soheil Sharifi
Department of Physics, Faculty of Science, Ferdowsi University of Mashhad, Mashhad, Iran

saeedand1374@gmail.com, tina.moharr4679@gmail.com, ssharifi@ferdowsi.um.ac.ir

Abstract: In this study, the effect of amino acid amino phenylalanine concentration and cetyltrimethylammonium
bromide (CTAB) surfactant on nonlinear optical and plasmonic properties of water-soluble gold nanoparticles has been
studied. For the study, aZ-scanner with awavel ength of 532 nm and a power of 80 mW, aswell asan optical spectrometer,
were used. With increasing CTAB concentration, the nonlinear absorption coefficient increases and a red shift has been
observed in the absorption spectrum of gold nanocolloid. However, no change in the nonlinear properties of gold
nanoparticles has been observed due to the increase in the concentration of phenylalanine.

Keywords - non-linear optics - plasmonic - gold nanoparticles - z probe - surfactant - amino acid
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Design of S Shape Resonator in Photonic Crystal Refractive Index Sensor and Evaluation of
Its Performance as Gas Sensor

Zohir Kordrostami*, Hassan Heydari
Department of Electrical Engineering, Shiraz University of Technology

* kordrostami @sutech.ac.ir

Abstract — In this paper, a new gas sensor is designed and simulated using two-dimensional photonic crystal structures
to create a structure with high sensitivity. To create the structure, a main waveguide for light transmission from the input,
in combination with an S-shaped resonator and an output waveguide, has been utilized. The importance of resonatorsin
optical devicesisdueto their small size, high flexibility, strong light confinement, and diverse structural parameters. The
s-shaped resonator is created by removing a number of rods and adding a central nanoparticle and placing four

nanoparticles around. The sensitivity for methane gasis 697/67, the quality factor is 12368, the figure of merit is 6976,

the detection range is 1/4 x 10~*, and the structure size is 207 square micrometers. The photonic bandgap was extracted
using the PWE method, and the output spectrum of the designed structures was obtained using the FDTD method.

Keywords - Gas sensor, Photonic crystal, Resonator, Photonic bandgap, Waveguide
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Photodetectors based on ZnSe quantum dots: significant improvement of stability and
sensitivity by the growth of crystals along with the creation of a ZnS shell on them

Saeed Ebrahimi”, Dariush Souri, Y aser Abdi?
I Department of Physics, Faculty of science, Malayer University, Malayer
2 Department of Physics, Faculty of Physics, University of Tehran, Tehran

*s.ebrahimi135@gmail.com , d.souri@gmail.com , yaser.abdi @gmail.com

Abstract- Inthisresearch, photodetectors based on ZnSe quantum dots and ZnSe grown by microwave irradiation (ZnSe-
MW) were made; by reducing the rate of electron-hole recombination viaformation of ZnSe@znS and ZnSe-MW@2ZnS
heterogeneous structures, their stability, sensitivity and efficiency were significantly improved. The synthesized quantum
dots had a bandgap of ~3.5 eV and a crystallite size of ~1 nm. Their photodetection capability were investigated in a
standard setup with 2V bias voltage under UV light irradiation (395 nm) with the intensity about 12.30 mW/cm?. It was
shown that the simultaneous application of ZnS coating and microwave irradiation is an important approach to improve
the photodetection properties of ZnSe quantum dots. Due to the tunable properties and improved performance of these
photodetectors, the ZnSe-MW@2ZnS sample with 537.1% sensitivity and short response and recovery times (0.2 and 1.7
seconds, respectively) isintroduced as a promising material for making fast and sensitive UV photodetectors.

Keywords: UV Photodetector, light sensitivity, growth of quantum dots, heterogeneous structure, ZnSe quantum dots.
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Nitrogen Coated on Niobium for Improvement of the Mechanical and Structural Properties
by Plasma Focus Device

Amir Raeisdana, Maryam Akbari Nassgji, Nooshin Pishbin, Mojtaba Nohekhan
Plasma and Nuclear Fusion Research School, Nuclear Science and Technology Research Ingtitute, Tehran, Iran

araei sdana@aeoi.org.ir

Abstract: In this research, the simultaneous coating and implanting of nitrogen in the niobium has been carried out by
the plasma focus device. Silicon nitride ceramic SisN4 is installed on the anode head of the device, and the niobium
substrate is placed at a distance of 35 cm from the place of pinch formation. 30 shots of nitrogen gas at the pressure of
1mbar and charging voltage of 17kV were applied. After performing the tests, the niobium sample was subjected to XRF

and XRD analysis. XRD analysis shows the formation of NbN and NbzN phases and XRF analysis shows 32% siliconin
the sample.

Keywords: Plasma Focus, Nitrogen Coating, Nitrogen Implantation, XRD Analysis, XRF Analysis
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Investigation of the dynamical behavior of pulsed electrical discharge with pulsed laser pre-
ionization
Haniye Masoumi?, Mahdi Shayganmanesh' and Mohammad Hossein Mahdieh!
1Department of physics, Iran University of science and technology, Tehran

haniye masoumi @physics.iust.ac.ir , shaygan@iust.ac.ir , mahdm@iust.ac.ir

Abstract- In In this study, a series of experiments was conducted using a nanosecond pulsed Nd:YAG laser with a
wavelength of 1064 nm to induce laser pre-ionization in gas discharges. A photodiode was employed to investigate the
discharge dynamics and to measure the delay time between the laser pulse and the electrical discharge pulse. The laser
pulse and discharge emission, was acquired by the photodiode into electrical signal, which was then transmitted to an
oscilloscope. This method enables precise analysis of the discharge dynamics and the identification of factors and
parameters affecting the delay time. The results show that the electric discharge speed is directly proportional to the
applied voltage and laser pulse energy.

Keywords- Delay time, Controlled Electrical Discharge, Laser pre-ionization
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Optimization of Material Identification by Creating a Hyperspectral Imaging Database Using
Deep Learning and Spectral Angle Analysis

Omid Saedipour?, Hadi Rahimian®
Masters stubent in laser and optic, Faculty of science, Imam Hossein University, Tehran, Iran
°Researcher, Faculty of Science, Imam Hossein University, Tehran, Iran.

Omidsp79@ihu.ac.ir , Hrahimian@ihu.ac.ir

Abstract: In this paper, we present an advanced approach for object identification and the creation of hyperspectral
database using artificial intelligence and deep learning. To improveidentification accuracy, we utilizethe cosine similarity
method to compare newly obtained spectra with reference spectra in the database. Additionally, supplementary methods
such as wavelet transform and principal component analysis (PCA) are applied to optimize the convolutional neural
networks (CNNs) and extract essential spectral features. Furthermore, we calculate the mean reflection values for the new
spectrum and compare them with the reference materials in the database to ensure logical consistency. This combined
approach of cosine similarity and mean reflection comparison enhances both the accuracy and robustness of the object
identification process, demonstrating its effectivenessin various practica applications.

Keywords - Material identification, hyperspectral spectroscopy, deep learning, cosine similarity, spectral angle analysis,
reflection comparison
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Optical Enhancement for Reducing Reflection in P-Type Silicon-Based Photodetectors
Mohamad Gholizadeh?, Hadi Rahimian®?, Aliakbar Rezagi*, Omid Saedipour?

1Researcher, Faculty of Science, Imam Hossein University, Tehran, Iran
“Masters student in laser and optic, Faculty of science, Imam Hossein University, Tehran, Iran

Hrahimian@ihu.ac.ir

Abstract: To reduce light reflection from the surface of silicon wafers and enhance their efficiency, two main approaches
have been employed: 1- the use of anti-reflective thin film coatings, and 2- surface structure modification through the
creation of microstructures and nanostructures. This paper focuses on the second method, utilizing anisotropic chemical
etching with a potassium hydroxide (KOH) solution. The parameters affecting the etching quality, such as temperature,
KOH solution concentration, and etching duration, were carefully investigated. Additionally, silicon wafers were exposed
to electron beam irradiation from an electron accelerator to evaluate its impact on surface structure and light reflection
reduction. Results from comparing various etching methods on silicon wafers with P(100) and P(111) orientations
indicated that KOH chemical etching was more effective than electron beam irradiation in reducing light reflection. The
etching depth was analyzed using a scanning electron microscope (SEM) and reflectance spectrum measurements. The
optimal conditions were found in sample S6, a P(100) silicon wafer etched in a solution containing 5% KOH and 2%
isopropyl alcohal at 80°C for 60 minutes, which exhibited the lowest reflection of 16.48%.

Keywords - Etching, Wet Etching, Silicon Photodetector, Semiconductor Photodetectors, Black Silicon, Surface
Morphology Modification


mailto:Hrahimian@ihu.ac.ir

90l 23 Swigigh 9 Syl il YA (oS g 4ol Ao
O 21 Swigigd (539Ud g weigo il JAT o i

s ol

6258 SN (1,5 w8 31 oolisial by (G331, (slaog il el 55 (il (b ol sy (onsy 2
A wSUU‘ L - ‘-::\'-5\“(5;_.’.)_,’? 20 ‘\’ QL.S)L; FURYS ‘\ e aobls

Olpl Caro g ple olBiils 58 saslasly!
o5lsS slo (5,58 5 Sigis oaSlinghy (ol (sl ad (528 5 pole olKiags, ™

s S K Sl jalaie 4y 81T slaog xSl oll sl (LIG) 31,5 (6,5 Gl ol sy a4y dllie cpl jo— o0uS
3,90 Al Lol 5 b (6,096 FEO oo Job L 5 Lawgs Ban digad olaie 4 MTL%J.; ouds 5l yekate oy el o aisls
Slp e A i Cwglie 5 (G598 CaSwg Sn (el (vl 5l oslainl b ool osls (il sla diges 28,5 )18 b
&S apd oo (i bl a8 5 18 ) 0550 99 S (S STl Caglie a9 rlans (559098590 50 Dl s (315 sl (g

o5l QT Sl £ 4l )0 g ol oloy | og 2SI 6Lb£;}g.5 40 W}.uls Gord el s b

sy K (81T (6,5 sl (81T glasg 2SI - olgands’

Investigating laser irradiation parameters in laser induced graphene electrodes
Fatemeh Rajabi 1, Hedieh Pazokian 2, Maryam Bahreini 3, Mohsen Montazerolghaem *

13 Physics Department, Iran University of science and technology, Tehran, Iran
24 photonic and Quantum technol ogies research school, Nuclear science and technology research Institute, Tehran, Iran

m_bahreini @iust.ac.ir

Abstract- In this paper the laser induced graphene process for making graphene el ectrodes has been investigated. For this
purpose, polyamide polymer as target sample was irradiated by 445nm laser. Irradiated samples were investigated for
change in morphology, graphene formation and electrical resistance with scanning electron microscopy, Raman
spectroscopy and resistance meter, respectively. The results show that changing irradiation parameters has significant
effect on fabricated electrode and so its application.

Keywords: Graphene electrodes, Laser induced graphene, Biosensors
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Investigating the effect of changing antisolvent on optical properties of MAPbI3 perovskite
compound

Leila Nedael, Reihaneh Nabizadeh Arbabi, Nesa Jafarzadeh,Shadi Firozear , Bijan Ghafari Ghomi, Mahboubeh
Rabbani, Shahab Norouzian Alam

norouzian@iust.ac.ir

Abstract- In this research, the optical properties of methylammonium lead iodide (MAPbI3) have been investigated.
Experimental results showed that this compound has a tunable band gap that make it suitable for various applicationsin
optical and electronic technologies such as detectors, LEDs, and solar cells. This combination attracts attention not only
in terms of high optical efficiency, but also in terms of easy synthesis and low cost. In this research, the synthesis was
carried out using aone-step spin coating method. The optical behavior of the samples has been identified and investigated
using absorption spectroscopy methods. The results show that the effective componentsin the synthesis of these materials
affect the particle size and thus their band gap and optical properties.

Keywords: Methylammuniom lead (I1) iodide, Optical property, Perovskite, Photodetector.
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Calculation of Second, Third and Fourth Order Dispersion in a Three-Layer Metal-Insulator-
Metal (MIM) Plasmonic Waveguide

Roya Attarzadeh?, Mohsen Hatami?, and Mohammad Mahmoudi?
Department of Physics, University of Zanjan, P.O.BOX: 45371-38791, Zanjan, Iran
2Faculty of Physics, Shiraz University of Technology, Shiraz, Iran

mahmoudi @znu.ac.ir, roya.attar @znu.ac.ir, hatami @sutech.ac.ir

Abstract- In this paper, we presented a detailed analysis of three-layer meta-insulator-metal (MIM) plasmonic
waveguides. By employing a MIM structure composed of two layers of silver and a layer of silica, we calculated the
different orders of dispersion. Because complicated function of frequency and propagation constant we used numerical
calculation and numerical differentiation to find first, second, third and fourth order dispersion. The zero second order
dispersion of plasmonic(ZDP) waveguide varies with the gap distance between the metals. Because of field confinement
in plasmonic waveguide, this calculation is used for nonlinear application such as continuum generation. Continumm
generation usually occur near ZDF in fiber and ZDP in plasmonic waveguides.

K eywords: Plasmonic Waveguides, Dispersion
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Experimental study of the nonlinear optical response of sunflower-sesame oil mixture
Ebadi, Mehrnoush?; Haddad, Mohammad Ali*2; Bidmeshki, Hamideh; Ghadiri, Fatemeh?; Golestanifar, Moein®

! Department of Physics, Yazd University, Yazd, Iran, PO Box 8915818411.

2 Photonic Research Group, Laser Spectroscopy Research Laboratory, Y azd University, Y azd, Iran,
PO Box 8915818411

mehrnooshebadi @stu.yazd.ac.ir, mahaddad@yazd.ac.ir

Abstract: Recently, nonlinear optical response of some oils has been proposed as a measurement metric for their
authenticity. In this paper, the nonlinear optical response of sunflower-sesame oil mixtures with different volume ratios
was experimentally investigated by studying the diffraction rings of a405 nm continuous-wave laser beam using the self-
phase modulation technique. By recording the number of far-field diffraction rings observed as a function of laser beam
intensity for sunflower-sesame oil mixtures with different concentrations, the nonlinear refractive index was calculated.
Using these calculations, a direct relationship between the nonlinear refractive index and the concentration of the oil

mixtures was found. The results indicate that the observed nonlinear optical behavior originates from the thermally
induced effects caused by laser irradiation in the selected samples.

Keywords: Nonlinear optical response, Nonlinear refractive index, sesame oil, Spatial self-phase modulation, Sunflower
oil


mailto:mahaddad@yazd.ac.ir
mailto:mehrnooshebadi@stu.yazd.ac.ir

90l 23 Swigigh 9 Syl il YA (oS g 4ol Ao
O 21 Swigigd (539Ud g weigo il JAT o i

s ol

oo JUEH 4yl S yiin glans 53 (B (53 b o s 50 S (5o 95 S 033 a3
Solws b g I
Mlioeis Lows & Sloy 5Ll ¥ e by aablds « TeuS 5 jhe5 Lse o glilads blaas
(_)‘)'QJ 5‘;0)J.A Q—A—')—" cm‘b cd)l) ﬁﬁlc Odiu.u .‘Q sh_s.'}oﬁ e '\‘Tx‘f

Ol iy aro oKl oS b eaSailo ©

o esiiS gl 31 Sy olsie 4 Uk ol 5 o aiin s 4 538 Same JT Sl e susd 53 sl sl oSy
wzge il 0 53 el Sl b ol an b sk ol ol (s aze Labo wigd o 438 ) 15 50 Siilggid anee; 50 a5
5 Ll el Gus L alg oo 45 wilools olis g5le Jriie sla by, 5l eslitul il 55l G o lgan sl Cilo 45 358 o
«(Ethylenediaminetetraacetic acid) ol w15 el g0 sl 5 Giegh cnl 5o 05,50 1,8 oolaiwl 540 035L a3l
el o0 oolitl CylSns 5 (SN02) g Sl soims JUit] prbas (s aBlss (65les riie (5l oo s 00isS ol S lgie
5 b culSugy Al L3, men aind 5503wl VOAM L5 cos sl > 5T Langs oads axsle sond o5 sl Jsbo

WA oy iy S ye Gz 5 9 i b sla LT Lawgi(EDTA) (45,8 a8lal yes

Sl (adle gl Jraie (Sl gei8 (culSg  (sundy5> Jokw - 05lguuls’

Enhancing the Efficiency of Perovskite Solar Cells by Passivating the Electron Transfer
Layer and Perovskite Interface

M ostafa Shabanloo!, Mahya khooshtarkib 2, Fatemeh Zarali 3, Elnaz Y azdani*', Nima Taghavinia®

1234 Physics Department, Faculty of Basic Science, Tarbiat Modares University, Tehran
Faculty of Physics, Sharif University of technology, Tehran®

IM.Shabanloo@modares.ac.ir 2Khmahya834@gmail.com 2 F.Zarali@modares.ac.ir “Elnaz.Y azdani @modares.ac.ir
STaghavinia@sharif.edu

Abstract- Perovskite organic-inorganic metal halide solar cells are considered as one of the most promising options in
the field of photovoltaics due to their low cost and high efficiency. Keeping the low-cost manufacturing method, along
with their defect-prone nature, makes their manufacturing always a challenge. The use of passivation methods has shown
that they can be used with the aim of reducing defects and increasing efficiency. In this research,
ethylenediaminetetraacetic acid has been used as an interfacial modifier to passivate the defects between the surface of
the electron transport layer (SnO2) and perovskite. The fabricated solar cells were measured by current-voltage analysis
under 1.5 AM sunlight. Also, the behavior of the perovskite layer with and without the addition of (EDTA) was
investigated by photoluminescence and UV -visible spectroscopy.

Keywords: Solar cell, perovskite, photovoltaic, passivation, structural defects
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Parameter estimation in a measurement device-independent quantum key distribution system
using two decoy states

Fatemeh Naderi, Mohammad V ahedi*
Research, Technology and innovation Center of Quantum Networks (PSI-Net), [UST
“mvahedi @iust.ac.ir

Abstract- This paper investigates parameter estimation and secret key rate analysis in measurement device-independent
guantum key distribution (MDI-QKD) with two decoy states. The study focuses on solving the key equationsfor different
photon number states (n = 0, 1, 2) using computational methods, to obtain the critical parameters: gain (Q) and quantum
bit error rate (QBER). By substituting these parametersinto the key rate formula, the secret key rate under real conditions
is evaluated. Simulation results show that the two-decoy-state method effectively estimates the efficiency (Y ) and error
rate (en) for al photon number states, even in the decoy state. The findings demonstrate the importance of parameter
estimation in optimizing the performance of MDI-QKD and pave the way for secure implementation in real-world
scenarios.

Keywords: Gain, Measurement device-independent quantum key distribution, Secret key rate, Quantum bit error rate
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The impact of DBD plasma treatment and plasma activated water (PAW) on germination and
seed growth of cultivars Barzegar and Danesh

Shanazari, Alireza;Bahreini,Maryam " ; and Mansory , Solaeh
Department of Physics, University of Science & Technology

dlireza shanazari78@physics.iust.ac.ir, * m_bahreini @iust.ac.ir, solaleh.mansory@gmail.com

Abstract- Multiple studies have highlighted the positive effects of cold plasma treatment and plasma-activated water
(PAW) on seeds and plants. This study investigates the impact of PAW and direct plasma treatment on wheat seed
germination. Evidence suggests that both methods significantly positively impact germination and growth compared to
the control samples. Overall, based on the findings of thisresearch, pretreatment with atmospheric DBD plasmaand direct
plasma arc to water has positively influenced germination and its speed without harming the seeds. Improving seed
characteristics through appropriate techniques makes it possible to enhance agricultural product yields.

Keywords: Cold plasma, Plasma-activated water, Seed germination
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Measuring the temperature of the molten body with near-infrared spectroscopy
Foad Poorfaez!, Hadi Borzouei2, Mohammad Kamali Moghaddam?, and Ehsan Ahadi Akhlaghi®®

1 Department of Physics, Institute for Advanced Studiesin Basic Sciences, 45137-66731
2 Department of Modern Technologies, Hakim Sabzevari University, Sabzevar 96179-76487
3 Fathoptics Company, Zanjan University of Basic Sciences Science and Technology Park

foadpoorfaez@iasbs.ac.ir, e.a.akhlagi @iasbs.ac.ir, h _borzouei @yahoo.com, m.kamali1982@gmail.com,

Abstract- This paper presents a non-contact optical method for measuring the temperature of a nickel-chromium wire at
high temperatures using spectroscopy. The spectrometer, positioned 7.5 cm away from the wire, records the intensity of
the radiation and cal cul ates the temperature using Wien's radiation law and assumptions about emissivity. To validate the
method's accuracy, temperature data from the spectrometer are compared with readings from a thermocouple, yielding a
correlation coefficient of 0.9986 and aroot mean square error of 2.0265 Kelvin. Theresultsdemonstrate that spectroscopy,
with its fast response, high accuracy, and non-invasive nature, can be an effective alternative to contact-based methodsin
high-temperature environments where direct measurement tools face limitations.

Keywords: Emissivity, High Temperatures, Spectroscopy, Thermometry.
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Optical properties of four-level diamond configuration confined in ring resonator
M .Reza Poorsadegh bejargafsheh’, M.Javad Mohammadpour Nashrudkoli?, Saeed Batebi?

! Department of Physics, University of Guilan, 4199613776, Rasht, Iran
2Laser and Plasma Research Institute, Shahid Beheshti University, 1983969411, Tehran, Iran

Nimamrpl1998@gmail.com, mo_mohammadpour@sbu.ac.ir, s _batebi @yahoo.com

Abstract- We present the optical properties of aring resonator filled with media that includes quantum coherent effects.
the quantum coherent effects we consider isaclosed-loop, four-level atomic mediawhose levelsare coupled by four laser
beams under the diamond-type configuration. Under fast response conditions, we obtain, three regimes of susceptibility
and population inversion depending on the ratio of the amplitudes of the four driving fields and detuning of the atomic
transition and driving field; 1) gain without inversion (thisis similar to lasing without inversion), 2) gain with inversion,
and 3) induced transparency, we investigate the properties each of these three regimes. Through the examination of the
optical bistability and multistability across the three different regimes based on the frequency detuning of resonator and
the circulating field, it was found that the increase of detuning led to a reduction in the bistability of system, and also
affected the bistablility threshold.

Keywords: Optical Bistability, Population Inversion, Ring Resonator, Diamond configuration, cavity detuning
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Using the geometrical optics model to investigate the presence of the circular stop in the trap
stiffness of optical tweezers

Mahyar Lotfi' and Faegheh Hajizadeh!
!Department of Physics, Institute for Advanced Studiesin Basic Sciences, Zanjan, Iran

mahyarlotfi @iasbs.ac.ir

Abstract- In this paper, the trap stiffness of optical tweezers was investigated using geometric optics model in the
presence of acircular stop. This model is applicable for particles that are larger than the laser wavelength. In addition to
investigating the force behavior in the axial direction, the decreasing relationship between the trap stiffness and the
particle radius was also determined. Then, with the presence of a circular stop of different sizes relative to the diameter
of the objective entrance that passes only the low-intensity regions of the Gaussian beam of the laser, the trap stiffness of
the optical tweezersinthe axial direction wasinvestigated. By calculations and simulations for different obstruction ratios
and different bead sizes, the trap stiffness of the axial trap stiffnessis maximized in the obstruction ratio of 0.801, which
is also independent of the particle size.

Keywords: Axia trapping stiffness, circular stop, geometrical optics regime, and obstruction ratio.
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Time-integrated imaging technique: a valuable tool in evaluating and optimizing the design of
miniature plasma focus device

Hossein Jafari, Morteza Habibi

Hossein.jafari @aut.ac.ir , M ortezahabibi @gmail.com

Abstract- In this study, in order to set up and optimize the design and manufacturing parameters of a miniature plasma
focus device (maximum energy: up to 200 Joules), the time-integrated imaging technique (time-independent) was used
along with other electrical measurement tools. The advantages of the time-integrated imaging technique include the ease
of implementation, significant reduction in implementation costs compared to Laser shadowgraphy, Schlieren and
interferometry techniques, the ability to observe the uniformity of plasmaformation around the electrodes, and the ability
to evaluate performance to prove the correctness of the design and desired performance of the device. Based on the
experimental results, it was observed that with the correct hardware and software settings of the experimental setup,
important events such as electrical breakdown, symmetry of plasma column formation, and the occurrence of pinch
columns can be recorded quantitatively and qualitatively, and based on the evaluation of those results, the accuracy of the
device's performance under different operating conditions can be assured.

Keywords: plasma focus, time-integrated imaging, pinch column
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Monolayer Graphene effect on the spatial and angular Goos-Hénchen shifts at Air-Glass
Interface

Sabra Mehrniat, Reza Abdi-Ghaleh!, Madeh Sgjjadi?, and Ali-Reza Moradi?®
!Department of Laser and Optical Engineering, University of Bonab, Bonab
2Department of Physics, Ingtitute for Advanced Studiesin Basic Sciences (IASBS), Zanjan
3School of Nano Science, Ingtitute for Research in Fundamental Sciences (IPM), Tehran

mehrniasabraa@gmail.com

Abstract- In this paper, the spatial and angular Goos- Hanchen shifts of reflected light from the air-glassinterface covered
with a monolayer graphene are investigated and compared with the case without the graphene. The incident beam has a
TEMo Gaussian mode with incident polarization p and a wavelength of 633 nm. The results are evaluated analytically
by examining the behavior of the amplitude and phase of the light amplitude reflection coefficient asafunction of incident
angle. The findings indicate that the presence of graphene on the glass substrate has a change of the order of 10" on the
light intensity reflection coefficient, while the Brewster angle remains mainly unchanged. Theinvestigation of the spatial
shift as a function of the incident angle shows that at the Brewster angle, due to the phase shift of n radians in the phase
of thereflected light, the spatial shift valueincreasesasymptotically at thisangle, independent of the presence of graphene.
Additionally, inspecting the angular shift reveals a sign change from +oo to -co near the Brewster angle, and the monolayer
graphene effect on the variation curve is of the order of 103 radians.

Keywords: Spatial Goos-Héanchen shift, Angular Goos-Hanchen shift, Graphene.
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Design and Construction of a Magnetic Imaging Microscope based on Nitrogen Vacancy
Centers in Diamond Crystal

Mohammad Jamshidi?, Navid Akbari®, Morteza Jafari Siavashani?, Ali Esfandiar®
1-Department of Physics, Sharif University of Technology, Tehran, Iran.

mo.jamshidi.la@gmail.com - na78sam@gmail.com - m.siavashani @sharif.edu - esfandiar@sharif.edu

Abstract- Nowadays, in many fields of science and technology, there is demand to measure magnetic fields or image
them on spatial and intensity scales at amicroscale. To addressthis, the potential of quantum sensors for measuring weak
magnetic fields based on spin defects in solid-state materials has been considered. One of these solid-state defectsis the
nitrogen vacancy (NV) defect in diamond crystal. Sensors based on this defect have attracted much attention due to their
high resolution at the nanometer scale, nanotesla precision in magnetic field measurements, and capability to operate at
room temperature and pressure. The effect of an external magnetic field on the spin state of this defect can be detected
optically, which is so called optical magnetic resonance detection method. In this study, a magnetic imaging microscope
based on the nitrogen vacancy defect was constructed using the magnetic resonance detection method. After the
configuration of this set up, it was used to measure and image the magnetic field, and the sensitivity of this quantum

sensor was obtained in the range of 200—700 %

Keywords: nitrogen vacancy center in diamond, optically detected magnetic resonance, quantum sensing, widefield
magnetic imaging
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Analysis of Degenerate Four-Wave Mixing (DFWM) in Nonlinear Media for Material and
Molecular Characterization

Mohsen Samareh Mokari, Ali Akbar Rostami, Ezeddin Mohajerani

mohsensamarehmokari @gmail.com , photonics.aia@gmail.com , e-mohaj erani @sbu.ac.ir

Abstract- Degenerate Four-Wave Mixing (DFWM), as an advanced technique in third-order nonlinear optics, offers
unparalleled capabilities for material and molecular characterization. This method employs three coherent waves in a
nonlinear medium to generate a fourth wave that carries valuable information about the molecular structure and optical
properties of the material. The unique ability of DFWM in dynamic holographic image recording and reconstruction
makes it a powerful tool for analyzing nanoscale changes and chemical bonds. This paper examines the theoretical and
practical principles of DFWM and explores its applications in material studies, including the analysis of molecular and
dynamic structures.

Keywords: degenerate four-wave mixing (DFWM), third-order nonlinearity, Material and Molecular Characterization,
Dynamic Holographic Recording.
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Investigation the optical emission of Upconversion Nanoparticles synthesized by
hydrothermal method

Ghazaleh Mahjoub?, Somayeh Salmani**, Nahid Ghazyani*
!Photonics Laboratory, Faculty of Physics, Kharazmi University, Tehran, Iran

ghazal ehmahjoub@gmail.com , * salmani @khu.ac.ir , nd.ghazyani @gmail.com

Abstract- In recent years, the different applications of upconversion nanoparticles in various fields have received
significant attention, leading to the development of different synthesis methods and a wide range of synthesized
nanomaterials. This paper focuses on the hydrothermal synthesis of NaYF4Yb3* Er®*, one of the most efficient
upconversion nanoparticles. Initially, we discuss the various applications of these nanoparticles, followed by a detailed
description of the synthesis process. The photoluminescence spectrum obtained is analyzed to confirm the effective
upconversion performance. Subsequently, the structure of the nanoparticles is examined using field emission scanning
electron microscopy (FESEM). The results indicate the successful synthesis of the nanoparticles, observation of the
expected spectrum, and appropriate structural characteristics of the materials.

K eywor ds: Photoluminescence, Upconversion Nanoparticles, Hydrothermal, NaY F4:Y b** Er¥* , FESEM
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Extraction of linear and non-linear optical parameters using WD method from Z-scan
measurement methods and reflection spectroscopy

Khosro Mabhouti”, Farzaneh Asaldoust
Department of Physics, Faculty of Sciences, Urmia University, Urmia, Iran

Kh.mabhouti @urmia.ac.ir , a.asaldoust@urmia.ac.ir *

Abstract: The integration and combination of computational methods along with laboratory measurement methods can
determine accurate parameters for linear and non-linear optical values. In thisarticle, we obtain the optical parametersfor
LSMO perovskite nanoparticles as a selected reference material by two methods, reflection spectroscopy and Z-scan.
Perovskite materials are widely used in optical area. First, with the help of Kramers-Kronig relations (K-K) from the
measured reflected spectrum (R) data of LSMO nanoparticles, we calculate the refractive index parameter (n). Then we
place the obtained parameter (n) in the Wimpel de Dominik (WD) relations and calculate the additional parameters n,,
B, x3, x* for the wavelength of 532 nm. Also, for the purpose of comparison, we measured and extracted the non-linear
optical parameters of the LSMO nanoparticle using the Z-Scan technique and placed the obtained data again in the WD
relations. The parameters n and x* will be the result of this placement. Asaresult, it can be seen that the additional optical
parameters obtained with the help of the WD method can accurately calcul ate the relationship between the data measured
in both z-scan and K-K reflectance spectroscopy.

Keywords: Z-scan; DRS; Kramers-Kronig; LSMO; WD method.
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Propagation of weakly nonlinear laser in a plasma with very hot electrons
Mina Nazifi Gilvan, Homayoon Eshraghi
Physics department of Iran university of science and technology

nazifimina94@gmail.com, esraghi @iust.ac.ir

Abstract: Considering the ultrarelativistic temperature approximation but weak relativistic fluid velocity (up to the
second order) for electrons in a plasma and assuming that the ions are at rest the transverse nonlinear dispersion relation

(up to the second order) is obtained. It is shown that such temperatures for electrons reduce nonlinear effects compared
to the cold plasma.

Keywords: very hot electrons, nonlinear dispersion relation
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Enhancement and Optimization of Optical Vein Finder Using Image Processing and Artificial
Intelligence

*

Mohsen bahoush * , Hamidreza soleymani 2 , Muhammad amiri 2 , Bijan ghaffari * , Shahab norouzianalam *

1-departeman of physics, Iran university of science and technology, Tehran, Iran
2-Shamsipour Faculty, National University of Skills, Tehran, Iran

norouzian@iust.ac.ir , mohsen_bahoush@physics.iust.ac.ir

Abstract- In this study, a portable vein detection system based on Near-Infrared (NIR) technology is designed, which
uses light irradiation on the skin and image processing to display veins with high contrast. The reflective method,
leveraging the absorption of NIR light by deoxyhemoglobin, enables vein detection as dark lines. To enhance accuracy,
image processing techniques such as GaussianBlur and CLAHE filters are employed for noise reduction and contrast
enhancement. Additionally, edge detection algorithms like Frangi and Otsu thresholding, along with a pseudo U-Net
neural network, are implemented on a Raspberry Pi for improved detection. Parameters such as body mass index (BMI),
skin tone, and temperature are also evaluated to optimize the device's performance under various conditions. Results

indicate that this system, with its high accuracy, portability, and low cost, can be effectively utilized in medical and
healthcare environments.

Keywords: Vein finder, near infrared, artificial intelligence, image processing, performance optimization
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Optimization of Laser Resonator Parameters Using Genetic Algorithm
Mohammad Fallah Nezhad®, Mahdi Shayganmanesh?!, and Mohammad Hossein Mahdieh'*

Deparment of Physics, Iran University of Science and Technology, Tehran, Iran

* mahdm@iust.ac.ir

Abstract- The genetic algorithm is a search and optimization method based on natural evolutionary principles such as
natural selection, crossover, and mutation. Thisagorithm is used to find the optimal or near-optimal solution to complex
problems. In this paper, a program developed in Python uses the genetic algorithm to design a laser resonator. In the

optimal design, the algorithm suggests possible combinations of mirror curvature radii and resonator length to the user,
taking into account the specified ranges.

Keywords: Genetic Algorithm, Laser Resonator, Optimization, Python
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Quantum Temporal Mode Shifter Engineering
Mohammad Aghazadeh, Rahman Nouroori

Physics Department, Institute for Advanced Studies at Basic Sciences, Zanjan, Iran
m_aghazadeh@iasbs.ac.ir

Abstract- Temporal modes are one of the main degrees of freedom of photons that can carry quantum information in
high-dimensional Hilbert space. These modes are considered a powerful tool for quantum information applications due
to their scattering resistance and compatibility with fiber-optic systems. However, the lack of sufficient tools for
engineering and shifting temporal modes in high-dimensional quantum systems is a major challenge. In this study, a
device called tempora mode shifter is designed and presented by combining multiple quantum pulse gates (QPG) that is
capable of engineering and shifting the temporal modes of photons. The results obtained show that the proposed device
can shift temporal modes with high efficiency and selectively up to four dimensions. Also, this device has been successful
in generating high-dimensional entangled states and can be used in advanced applications such as quantum
communication and cryptography.

Keywords: Sum Frequency Generation, High-dimensional Entangled States, Quantum Pulse Gate, Temporal Modes.
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Surface Measurement Using a Mirau Interferometric Microscope with Coherent and
Incoherent Optical Beam Illumination

Roghayyeh Seyedzadeh', Mohammad K hanjani?, and Ehsan Ahadi Akhlaghi®?
1Department of physics, Institute for Advanced Studiesin Basic Sciences, Zanjan 45137-66731, Zanjan, Iran.
2Optics Research Center, Institute for Advanced Studiesin Basic Sciences, Zanjan 45137-66731, Zanjan, Iran.
sr.seyedzadeh@iasbs.ac.ir, mohammadkhanjani @iasbs.ac.ir, e.a.akhlaghi @iasbs.ac.ir

Abstract- This study introduces a new method for measuring surface roughness using interferometric microscopy. The
approach utilizes two light sources that are coherent and incoherent along with a color camera for real -time calibration.
The interference fringes from the coherent light act as aruler, accurately recording the samplé€'s displacement, while the
fringes from the incoherent light serve as an optical probe. Analysis of the recorded interferometric images using the
displacement of interference fringes resulting from acoherent light source and the identification of the maximum visibility
of localized fringes resulting from the incoherent light source at each step enabl es precise surface roughness measurement.
Initial results indicate that this method achieves high accuracy on the order of nanometers while eliminating the need for
expensive devices like piezoel ectric actuators, making it suitable for various samples with different surface structures.

Keywords: coherency, interferometry, real-time calibration, surface characterization, surface roughness.
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Fabrication of optical chip in in order to application in SPR instrument
Z. Rahimabadi, M. Moradi. R. Taheri

Institute of Nanoscience and Nanotechnology, University of Kashan

m.moradi @kashanu.ac.ir

Abstract- In this paper, the fabrication of a three-layer glass’chromium/gold optica chip for use in surface plasmon
resonance SPR instruments is investigated. A thermal evaporation deposition device has been used to deposit chromium
and gold layers. Since the layer thickness of this chip is of particular importance, scanning electron microscope images
have been used to calibrate the device and also check the surface morphology. The absorption spectra of two layers of
glass/chromium and three layers of glass/chromium/gold were also measured and compared. X -ray diffraction confirmed
the formation of a crystalline gold layer.

Keywords: Chip, surface plasmon resonance, calibration, deposition, scanning electron microscopy (SEM)
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Investigation of induced transparency in a Tamm polariton plasmon structure for sensing
applications

Shohreh Jooyandeh; Mahmoud Hosseini Farzad; Mozhdeh Janfada

Shohreh.jooyandeh@gmail.com , hosseinif @shirazu.ac.ir , mozhdeh.janfada@gmail.com

Abstract- This research examines new methods of light control using tamm plasmons and the phenomenon of induced
transparency. Tamm plasmons are surface electromagnetic waves that are created at the interface between a metal and a
one-dimensional photonic crystal, and by using them and the phenomenon of induced transparency, it is possible to

achieve precise control of the optical properties of materials. This research shows how combining these two phenomena
can be used for a sensitive refractive index sensor.

K eywords: optical sensor, photonic crystal, tamm plasmon, electromagnetically induced transparency (EIT)
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Investigating the effects of Atmospheric Turbulence on Bessel Beams
Jalil Jafai Dashkasanl,2*, Mohammad Y eganeh3, Rasoul Aalipourl, and Reza Azmoodeh Sorodi2,4

1- Department of Physics, Azarbaijan Shahid Madani University, Tabriz 5375171379, Iran
2- Iranian National Laser Center (INLC), Hashtgerd, Iran,
3- Department of Physics Education, Farhangian University, P.O. Box 14665-889, Tehran, Iran

4- Department of Physics, Faculty of Basic Sciences, Tarbiat Modares University, Tehran, Iran,.
jafari1999@gmail.com, m.yeghaneh@cfu.ac.ir, aalipour@azaruniv.ac.ir, reza.azmoodeh.s@gmail.com

Abstract: One of the most important challenges about beam propagation thorough free space is atmospheric turbulence
effects. We want to show that Bessel beams are less affected than Gaussian beams when propagating in a turbulent
atmosphere. In this experimental work, we used different types of Bessel beams for propagation in a turbulent medium.
These beams were generated using a spatial light modulator, and atmospheric turbulence was simulated in a laboratory
environment. The results clearly show that the effects of atmospheric turbulence on Bessel beams are | ess than those of
Gaussian beams.

K eywor ds: atmospheric turbulence, Bessel beam, free-space communications, singular optics.
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Investigating the effect of temperature gradient in underwater convective turbulence on angle
of arrival fluctuations of light beam propagating through it using two-channel moiré
deflectometer

Ebrahim MohammadiRazi*, Mohsen Dashti2, Masoud Mohajersoltani®
1 Faculty of physics, Department of Basic Sciences, university of Bojnord, Bojnord, Iran
2 Department of Physics, Zanjan Branch, Islamic Azad university, Zanjan, Iran

e.mohammadi @ub.ac.ir, dashti_mohsen@yahoo.com, masoud.m1350@gmail.com

Abstract- In this paper, the fluctuation of the angle of the arrival of light beam propagating through an underwater turbulent
medium is investigated using two-channel moiré deflectometer. Accordingly, A monochromatic plane wave laser beam with a
wavelength of 532 nm and a diameter of 33 mm is propagates horizontally through underwater turbulent medium. The limited
space between two horizontal parallel platesisfilled with water and has dimensions of 30x20x20 cm3. The temperature gradient
in the water environment serves as a generator for optical turbulence. In experiments, the temperature gradient varied in range
of 0-16 oC. Using two-channel moiré deflectometer, the angle of arrival of light beam at various points across the beam's cross-
section are measured at two directions perpendicular to propagation direction. The results indicate that at low temperature
gradients, where the dominant energy flux is conductive heat transfer, the medium remains homogeneous and isotropic. As the
temperature gradient increases, the variance in the fluctuations of the angle of arrival in both directions rises, resulting in a
decrease in the homogeneity and isotropy of the medium, which signifies the predominance of convective heat transfer due to
the establishment of laminar and turbulent flow over conductive hest transfer.

K eywords: Free convection heat transfer, Moiré deflectometer, Angle of the arrival fluctuation, underwater turbulence.
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Generation of Bessel vortex beams with phase holograms
Ali Mohammad K hazaeil

1-Department Physics, Faculty of Basic Science, University of Lorestan, Khorramabad, Iran

khazael.am@lu.ac.ir

Abstract- In this paper, we aim to describe our experimental and theoretical results. High-order Bessel beams are widely
utilized in laser processing and precision measurement. To realize high-order Bessel beams, a spatial light modulator is
employed to load the high-order phase hologram instead of using a physical spiral phase plate or axicon. The beam
modulation is conducted experimentally. Additionally, this method offers flexibility and reduces manufacturing errors. It
serves as an effective approach for generating high-order Bessel beams.

Keywords: Diffraction, Bessel beam, phase hologram and axicon.
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Comparison and Analysis of Laser Ablation of Stainless steel with Nano and Picosecond Laser
Pulses Using COMSOL Simulations

Reza Goodarzi*, Fereshteh Hajiesmaeilbaigi

Photonics and Quantum Technol ogies Research School, Nuclear Science and Technologies Research Institute, North
Kargar street, Tehran, Iran,

rego.physics@gmail.com

Abstract- This study simulates the interaction of short (nanosecond) and ultrashort (picosecond) laser pulses with
stainless steel using the COM SOL software. Thermal changes and ablation depth in the target are calculated following
theinteraction of laser pulseswith identical energy but different temporal durations. Although the ablation depth resulting
from a picosecond pulseis almost one order of magnitude smaller than that of a nanosecond pulse, the thermal effectsare
significantly reduced, and the ablation radius is halved. Additionally, no edge effects are observed in the interaction of
ultrashort pulses, whereas short pulses lead to the formation of edges with considerable thickness. Consequently, the
simulation results suggest that ultrashort lasers are more suitable for creating clean cuts (without edge), while short lasers
are more effective for increasing ablation depth.

Keywords: Stainless steel, short and ultra-short pulses, Comsol, laser ablation
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Proton Driven Wakefield Acceleration for Plasma Channel with Parabolic Density Profile
Y asaman Golianl, Salehe Beheshtipourl, Hamid Akherat Doost1, and Davoud Dorranian2

1Department of Physics, Central Tehran Branch, Islamic Azad University, Tehran, Iran
2Plasma Physics Research Center, Science and Research Branch, Islamic Azad University, Tehran, Iran

y.golian@gmail.com

Abstract- A proton beam with a Gaussian profile is employed to excite the wakefield in a plasmawith a parabolic density
profile. In the previous reports, the simulation results and the perturbation techniques in case of laser wakefield
accelerations for a parabolic channel have been investigated. However, in this paper, the accelerating field equation for
proton beam in aparabolic plasmachannel has been investigated using an analytical model that the solutions are expressed
by Whittaker functions. The noticeable point in longitudinal wakefield along the propagation axisis oscillatory behavior
of wakefield and the acceleration gradient decreases with distance behind the bunch. Also, the longitudina electric field
asafunction of radiusis peaked near the axis. This concept has been shown in two and three dimensions. In addition, the
variation of longitudinal electric field versus different plasma channel radii is investigated. It is observed that the
acceleration gradient first increases with increasing the plasmaradius, and then levels out.

K eywords: Gaussian Beam, Whittaker Functions, Plasma Wakefield Acceleration, Plasma Channel.
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Optical Properties of Copper Nanoparticles in Polyvinyl Alcohol Matrix: Sensing and Energy
Harvesting Using Boundary Element Method (BEM)

Hamid Akherat Doostl, Y asaman Golianl, Ehsan Koushki2, and Salehe Beheshtipourl
1Department of Physics, Central Tehran Branch, Islamic Azad University, Tehran, Iran
2Department of Physics, Faculty of basic science, Hakim Sabzevari University, Sabzevar, Iran

hamidakherat@gmail.com

Abstract- This paper presents aBoundary Element Method (BEM) simulation study on the optical properties of acopper
nanoparticle embedded in a PVA matrix. The scattering cross-section, decay rates, and electric field distributions are
investigated for different dielectric environments. The results show that the PV A matrix leads to enhanced scattering and
ashift in the scattering peak towards longer wavelengths, compared to ethanol. Additionally, the total and radiative decay
rates, as well as electric field maps, reveal how the nanoparticle's interaction with the surrounding dielectric medium
influencesits optical behavior. These findings are crucial for designing nanoparticle-based sensors and energy harvesting
devices

Keywords: Copper Nanoparticle, Polyvinyl Alcohol (PVA), Boundary Element Method (BEM), Total and Radiative
Decay Rates, Nanomaterials for Renewable Energy.
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Investigating the Response of Photoluminescence Yields for Low Dimension (2D) Perovskite
with Changing Grain Size

Sajjad Rajabi-Ghalehl, Sohrab Ahmadi-Kandjanil, Reza Kheradmandl, and Babak Olyaeefar2

1Faculty of Physics and Research Institute for Applied Physics and Astronomy (RIAPA), University of Tabriz, Tabriz,
Iran

2UNAM - Ingtitute of Materials Science and Nanotechnology, Bilkent University, Ankara, 06800, Turkey
S rajabi@tabrizu.ac.ir, S_ahmadi @tabrizu.ac.ir, R_kheradmand@tabrizu.ac.ir, Babak.olyaeefar @unam.bilkent.edu.tr

Abstract- Perovskite solar cells have attracted the attention of researchers due to their unique electro-optical
characteristics. Recently, low-dimensional perovskites, including two-dimensional ones, have been used in optical
devices because of their properties such as stability and high photoluminescence efficiency. In this work, using the
Matthiessen's rule, the defect density and the photoluminescence quantum yields (PLQY) as a function of grain sizein
two-dimensional and three-dimensional perovskites have been evaluated. The data show that the photoluminescence
yieldsin two-dimensional perovskitesis higher compared to three-dimensional ones, especially at lower carrier densities
and smaller grain sizes. The theoretical results obtained for photoluminescence in this study were compared with
experimental data and found to be in good agreement.

Keywords: Grain size, Low-dimensional perovskites, Matthiessen's rule, Photoluminescence quantum yields.
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Design and analysis of optical gas sensor based on silicon nitride optical waveguide
Faezeh Bahrami-Chenaghlou, Amir Habibzadeh-Sharif*, and Afshin Ahmadpour

Faculty of Electrical Engineering, Sahand University of Technology, Tabriz, Iran

fa_bahrami @sut.ac.ir , sharif @sut.ac.ir *, af ahmadpour@sut.ac.ir

Abstract - In this paper, the systematic design and accurate analysis of a gas sensor based on a silicon nitride optical
waveguide to evaluate the water vapor and Methane gas have been presented. The transverse cross-section of the
waveguide has been optimized using afigure of merit based on the confinement factor of core, clad, and substrate regions,
and the value of 3 x 0.5 um?2 has been designed for it. The analysis of optical performance for this waveguide has been
done using the three-dimensional finite-difference time-domain method, and itsoptical characteristics have been obtained.
Then, the sensing performance of the designed waveguide to evaluate water vapor and Methane gas has been studied at
the wavelengths of 2.71 and 3.315 um, respectively, and its sensing performance characteristics, such as maximum
sensitivity, optimal length of the sensing area, and minimum detectable concentration have been obtained for the
propagation loss of 3 dB/cm. Based on these results, the gas sensor based on the silicon nitride optical waveguide has a
good performance in evaluation of the desired gases.

Keywords: Optical mode analysis, Sensitivity, Gas sensor, Silicon nitride, Optical waveguide.
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Nonlinear optical properties of brominated xanthene
Parsa Dolatyaril, Morteza A. Sharif1*, Nader Noroozi Pesyan2, Mohammad Janghouril

1- Optics and Laser Engineering Group, Faculty of electrical engineering, Urmia University of Technology
2- Department of Organic Chemistry, Faculty of Chemistry, Urmia university
* m.abdolahisharif @ee.uut.ac.ir

Abstract- In thisresearch, the nonlinear optical refraction of an unusual coupling of the brominated xanthene sampleis
obtained using Z-scan measurement. It is shown that the nonlinear response is as quite large inasmuch as the order of 10-
14 m2/W. Self-Phase Modulation pattern is also recorded as an evidence. It is deduced that the material is suitable for
nonlinear optical microscopy and imaging in biology and medicine.

Keywords: Nonlinear refractive index, Xanthene, Z-scan technique, Self-Phase Modulation.
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Design of a stable optical resonator in a quasi-continuous Nd:YAG/Nd:YVO4 laser in the
repetition rate ranges of 20 to 200 kHz

A.Maeki , H.Mirzakhani , M.M.Dehghan , S.Nazem and A.Pezh

abbasmal eki56@gmail.com, hasanpe76@gmail.com

Abstract- - In this paper, the design and calculations of stable optical resonator parameters in a quasi-continuous
Nd:YAG/Nd:YVO4 laser in the repetition rate ranges of 20 to 200 kHz have been presented. In this design, the average
values of optical, therma and physical parameters of the combination of dual- crystal Nd:YAG/Nd:YVO4 with
percentages of 80 and 20, with dimensions of 20 and 6 mm , respectively , have been used to calculate the thermal lens
effect. The optimal optical resonator selected has an optical length of 92 mm and the laser mirrors have infinite and 500
mm radius of curvature, respectively. The optimal geometric parameters of the active resonator have the values g; =
0.11, g5 = 0.87, and the focal length of the thermal lens at the maximum repetition rate of 200 kHz is0.06 m.

Keywords: Active resonator , Geometric parameters of the resonator , Focal length of the thermal lens, Dual crystal
structre
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The Effect of Mechanical Optical Transparency Using Photodetectors for Non-Invasive
Sensors

Goudarzi Ali 1, Esmailpour Mahboube 2, G. Shemirani Mohammadreza 3
1,2,3 College of Interdisciplinary Science and Technology, University of Tehran,

2Center for Nanoscience and Nanotechnology, Institute for Convergence Science & Technology, Sharif University of
Technology, Tehran 14588-89694, Iran

ali.goudarzi9775@ut.ac.ir, Mah.esmailpour67@sharif.edu, rshemirani @ut.ac.ir

Abstract - This absorption at different wavelengths. Detected optical signals are analyzed to explore the relationship
between mechanical pressure and optical changes. The research focuses on wavel engths of 850 nm (near-infrared or NIR),
573 nm, and 680 nm (visible). NIR penetrates deeper into tissues due to its lower absorption by water and hemoglobin
compared to visible light. Visible light, with higher absorption, has less penetration depth. Additionally, reduced
scattering in NIR preserves light energy over longer distances, enabling more accurate analysis of tissue structures. These
features highlight the significance of NIR in optica clearing and non-invasive sensor applications.

Keywords: Photodetector, Non-invasive sensor, Mechanical Optical Transparency, Near infrared, Visible light
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Investigation of scattering and near field of single triangular gold nano-prism
Rajabi Nasab, Fatemeh 1; Sharifi, Nafiseh2,3*
1Physics Department, Shahid Bahonar University of Kerman, Kerman, Iran
2Physics Department, University of Kashan, Kashan, Iran
3Institute of Nanoscience and Nanotechnology, University of Kashan, Kashan, Iran

joandarkrajabi @gmail.coml, sharifi @kashanu.ac.ir2

Abstract: Thisarticle investigates the optical properties and electric field distribution of triangular gold (Au) nanoprisms
individually under polarized light irradiation using numerical simulations in COMSOL software based on the Finite
Element Method (FEM). The results reveal that the plasmonic characteristics of these nanoprisms are predominantly
influenced by electric polarization rather than wave propagation. When the electric polarization vectors are aligned
parallel to thetriangular cross-section, dipole and quadrupole modes are observed under various conditions, except intwo
specific cases where only a quadrupole response was detected.

Keywords: Near Field, Finite Element Method, Dipole, Quadrupole, Scattering, Triangular Gold Nano-prism
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Diffraction of Vortex Beams by a circular obstacle and Formation of Poisson-Arago Rings
Mohaddeseh Mohammadi Masouleh*, Muhammad Jafar**, and Seaifollah Rasouli***

Physics Department, Institute for Advanced Studiesin Basic Sciences (IASBS), Zanjan

* m.mohammadi.m@iasbs.ac.ir, ** m.jafar@iasbs.ac.ir, *** rasouli @iasbs.ac.ir

Abstract- In this study, the diffraction of vortex beams from a concentric opaque disk with the beam's intensity profile
resulted in the formation of intensity rings in the geometric shadow of the disk. Due to the similarity with the Poisson-
Arago spot experiment, these rings are referred to as Poisson-Arago rings. The results showed that the number and
position of the rings are influenced by the disk's radius and the topol ogical charge of the beam. Asthe topological charge
increases, the number of ringsincreases and they move toward the shadow's edges. Additionally, thevariationinthedisk's
radius affects the complexity of the interference patterns.

Keywords: Light diffraction, Poisson-Arago rings, vortex beams.
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Two-qubit entanglement in two-photon Jaynes-Cummings model in the presence of dipole—
dipole interaction: Beyond rotating wave approximation

N. Asili Firouzabadi, M. K. Tavassoly, M. Ghasemi

nedaasili1909@gmail.com, mktavassoly@yazd.ac.ir, mahnazghasemi 1992@gmail.com

Abstract - It iswell-known that the rotating wave approximation (RWA) is valid in the weak coupling regimesin atom-
field interaction, while counter rotating terms (CRTs) cannot be ignored in the strong coupling regimes. Considering
CRTs is equivaent to the presence of a typical nonlinearity function in the atom-field interaction Hamiltonian. In this
paper, with the help of perturbation theory and the nonlinear coherent state approach, we first intend to consider the
Hamiltonian interaction between two qubits (two two-level atoms) with asingle-mode field in ahigh-quality cavity, while
the two-photon atomic transitions are allowed and also CRTs and the dipole-dipole (D-D) interaction are taken into
account. Then we study the time-dependent Schrodinger equation with special initial conditions for the considered model.
Inthe continuation, concurrence, asasuitabl e criterion for the degree of entanglement between the two qubitsis eval uated,
numerically. Our results show that, CRTs and D-D interaction drastically change the concurrence patterns.

Keywords: Counter rotating terms, D-D interaction, Perturbation theory, Rotating wave approximation.
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Femtosecond Optical Parametric Oscillator in the 0.4 -2.5 Micrometer Range Based on BiBO
Nonlinear Crystal

Delnia Pourghobadl, Maryam shamsl, and Masood Ghotbil
1 Department of Physics, Faculty of Science, University of Kurdistan, Sanandgj, Iran

d.pourghobad@uok.ac.ir, m.ghotbi @uok.ac.ir

Abstract - In this research, we have investigated the output of a femtosecond optical parametric oscillator (OPO) based
on BiBO crystal. The OPO is synchronously pumped using the second harmonic pulses of a femtosecond Ti:Sapphire
laser at 400 nm using type 1 (o—e+e) phase-matching inside the yz optica plane. The temporal and spectral
characterizations of the idler pulsesin the spectral ranges of 905-2500 have been performed.

Keywords: BiBO, Infrared femtosecond pulses, Idler output, Optical Parametric Oscillator, Phase-matching,
Synchronously pumped
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Simulation of temperature profile retrieval by Rayleigh scattering LiDAR for the upper
layers of atmosphere

Seyed Ayoob Moosavi, Abolhasan Mobashery, Mojtaba Arjmand
Faculty of Modern applied Science, Malek Ashtar University of technology, Isfahan

ayoobm63@gmail.com

Abstract - In this research, a lidar for retrieving the temperature of the upper layers of the atmosphere by Rayleigh
scattering was designed and simulated. Using the governing equations, relative density and pressure gradients were
extracted. Considering the ideal gas law in hydrostatic equilibrium, the nonlinear equation was solved numerically using
integration method. The results show that, the error caused by the incorrect estimation of the pressure at high altitudes
and unavoidable noises in these systems, the temperature retrieval isvalid up to 45 km height, but by using the Wavelet

technique in denoising the signal, it is possible to estimate the temperature up to the height of 80 km.

Keywords: Atmospheric temperature, Rayleigh scattering, LiDAR.
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Investigating the optical properties of water by using satellite data in order to design the
bathymetry LiDAR

Shakiba Mosavat Shahreza, Seyed Ayoob Moosavi

shakibamosavat@gmail.com , ayoobm63@gmail.com

Abstract - In this paper, in order to design an airborne LiDAR, by using satellite data, the optical properties of the seais
studied and the secchi depth of the waters of the region is estimated. Since the Persian Gulf region has a strong biological
ecosystem, it has variable optical properties throughout the year and has a lower penetration depth of LiDAR signals
compared to other oceans. The results show that the highest water transparency in visible wavelengthsis belong to Oman
Seain summer with a maximum secchi depth of 45 meters. In the winter, it will decrease to a maximum of 12 meters. On
the other hand, Strait of Hormuz and shallow waters have the lowest transparency during the year.

Keywords: Bathymetry, Kd_490 algorithm, LiDAR, Satellite data, Secchi depth.


mailto:shakibamosavat@gmail.com
mailto:ayoobm63@gmail.com
mailto:ayoobm63@gmail.com

3 011 S gigd § St il i (oSt g o 4ol lli
181 Seigigh (539 g (ounkigo Lt i e it

gy WUGo

Ol pwiad CawolB 51418 ouls S8 BLS g0 lac w4 ouro by B gl (g dude85 gl 38l
wiligind )5 Gl Al coxi oure

V6ogmun Lo, Yawgols, s ) )Ll e Slolulugil ¥ (605 o oF (JU> sy N b lieS ¢ s
Nl el s i aeds olKils doslly g 530 00l
YQ‘)”‘ ‘Q‘)‘Q‘ SM A...er..: olKisls ‘(5"5)“5 64...!5‘ 0‘9.0 9 OLQL._? OM5).'

Sz 4 oad ot suz Sl 4 o)l pln o (T Cueslie 5 el Gl s glsil (Sl 5 (S same (b s w09 el - oS
oS g A oS leyd ol S oame b s ot lils 2L slao,lac (6,5, 54 ogllay e co yloyo 0,90 ol 5 SUgh
S35 a8 opole i 3 S5agli V¥ g s b alisiad i) sloll Sl ins ol 0 Aibise s e ol oloys 5o b
ol g ools ili8l ) ol s g ls 3585 b JUIS ol aS ols lis zoli .ol eoliinl Jolw glic mhaw ;o ol JUIS ol sl y
Sleyd Gloj aniligiod slondly (il Cod a5 al sdslive (6,95 Syl 5l oolainl b cepl y oglle caims oo a5 1) gg5ls Cooglie

Wb oo plals ag 8 VY ap ag B Ve 5l sl

Al gied ol 5 onne Gl p 5 155 065 58S,k w5 )5 Syl —elgands

Increased permeability of gastric cancer cells to an enriched herbal extract with anti-gastric
cancer properties under femtosecond laser pulse irradiation

Nastaran Kahrariant, Zeinab Jalali2, Hussein behboudi?, Atoosa Sadat Arabanian', Hassan Rezadoost?, Reza M assudi!

n.kahrarian@Mail.sbu.ac.ir, z.jalali126@gmail.com, hussei n.behboudi @gmail.com, a-arabanian@sbu.ac.ir,
h rezadoost@sbu.ac.ir, r-massudi @sbu.ac.ir

Abstract- Today, Gastric cancer is one of the most prevalent cancers, with drug resistance posing a serious challenge that
extends the treatment duration. Moreover, the use of plant extracts with anti-cancer properties offers alow-cost and low-
risk approach to treating this disease. In this study, femtosecond laser pulses with a wavelength of 1040 nm in the near-
infrared region were utilized to create channel s on the cellular membrane surface. The resultsindicated that these channels
significantly enhanced drug penetration into cells, thereby alleviating the issue of drug resistance. Furthermore, optical
tweezers observations showed that under femtosecond pulse irradiation, the cellular treatment time decreased from 240
minutes to 130 minutes.

Keywords: Optical tweezer, Laser beam, Laser power, Gastric cancer, Femtosecond laser pulses.
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Investigating Effect of Array Geometry and Number of Beams on Coherent Combined Beam
Quality
Sqjjad Qaanil, Fatemeh Dabbagh Kashanil, Naser Siahvashi2

1- Schooal of Physics, Iran University of Science and Technology, Tehran, Iran
2- Department of Photonics, Shahid Fakhrizadeh Faculty of Basic Sciences, Imam Hossein University, Tehran, Iran

sajjad_ghaani @physics.iust.ac.ir , I dk@iust.ac.ir , n-siahvashi @ihu.ac.ir

Abstract — Nowadays, coherent combination of laser beams is recognized as the most effective way to increase laser
power. One of the challengesfacing thisfield isthe appropriate array geometry and number of beamsto achieve maximum
power in bucket in the observing plane. In this paper, the effect of the array geometry and the nhumber of beams on the
coherent combined beam quality is investigated. Simulation results show that the hexagonal array with 29.3% power in
5 cm bucket produces better beam quality compared to ring, square and rectangular arrays and has fewer bright side lobes
in the intensity distribution. Also, by simulating the number of 7, 37, 61, and 127 beams, it was determined that the
number of 37 beams in a hexagonal array is the best choice and creates the highest power in 5 cm bucket. The results of
this paper can be effective in the design and construction of high-power lasers based on coherent beam combination.

Keywords: Coherent Beam Combination, Array Geometry, Number of Beams, Propagation of Combined Beam in
Vacuum, Combined Beam Quality.
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New Approach in Simulation of Laser Beam Propagation in Turbulent Atmosphere
Sgjjad Qaanil, Fatemeh Dabbagh Kashanil, Naser Siahvashi2
1- School of Physics, Iran University of Science and Technology, Tehran, Iran.

2- Department of Photonics, Shahid Fakhrizadeh Faculty of Basic Sciences, Imam Hossein Comprehensive University,
Tehran, Iran

sajjad_ghaani @physics.iust.ac.ir , I dk@iust.ac.ir , n-siahvashi @ihu.ac.ir

Abstract — With significant advances in the field of lasers, today, laser beam propagation in free space and in turbulent
atmospheres has attracted the attention of many researchers for wide applications. In this paper, a new approach called
the angular spectrum method (ASM) isintroduced in the simulation of laser beam propagation in turbulent atmospheres,
which allows the propagation of laser beams with adesired profile. The results of the simulation of laser beam propagation
in turbulent atmospheres show that with the propagation of a Gaussian beam and after passing through random phase
planes, the beam profileisout of the Gaussian distribution and the beam quality deteriorates. Beam propagation simulation
using the angular spectrum method, considering the high speed of computers in Fast Fourier Transform (FFT) and the

possibility of propagating any profile for the beam, can become a popular method in the field of propagation in the near
future.

Keywords: Angular Spectrum Method (ASM), Laser Beam Propagation (L BP), Turbulent Atmosphere, Random Phase
Screen (RPS), Fast Fourier Transform (FFT).
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Statistical Approach to Simulate Laser Propagation in Atmosphere to Investigate
Performance of Free Space Optical Communications

Sqjjad Qaanil, Naser Siahvashi2*, Amir Hossein Rabieil
1- School of Physics, Iran University of Science and Technology, Tehran, Iran

2- Department of Photonics, Shahid Fakhrizadeh Faculty of Basic Sciences, Imam Hossein Comprehensive University,
Tehran, Iran

sajjad _ghaani @physics.iust.ac.ir , n-siahvashi @ihu.ac.ir , amirhossein_rabiei @physics.iust.ac.ir

Abstract — Free space optical communications (FSOC) and the effect of turbulent atmosphere on it have attracted the
attention of many researchers. In this paper, a statistical approach is presented to investigate the quality of these
communication systemsin various atmospheric turbulences using the power in 5 cm bucket (PIB5cm) metric. Theresults
of Gaussian beam propagation simulation in turbulent atmosphere show that the intensity and PIB5cm values have
decreased especially in strong turbulence and athough the intensity distribution has deviated from the Gaussian profile,
the average intensity distribution is still Gaussian even in the presence of turbulence. In addition, the PIB5cm distribution
function in turbulent atmosphere has alognormal distribution and with increasing atmospheric turbulence, its distribution
function has shifted towards lower power values and the width of the distribution function has become smaller.

Keywords: Free Space Optical Communications, Laser Beam Propagation, Turbulent Atmosphere, Angular Spectrum
Method, Power In Bucket Distribution Function.
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Investigating and Simulating The Effect of beam waist on Combined Beam Intensity
distribution and Power in bucket for Propagation in Turbulent Atmosphere by Considering
Phase-Screen

Safarbyranvand, Mahdi; Siahvashi, Naser*
Department of Photonics, Shahid Fakhrizadeh Faculty of Basic Sciences, Imam Hossein University, Tehran, Iran;
n-siahvashi @ihu.ac.ir , mahdi2750safarbiranvand@gmail.com

Abstract- In this research, by applying the effects of atmospheric refractive index structure parameter (Cn2) in the form
of phase-screen and turbulent atmosphere simulation, the effect of beam waist (w0) on the combined beam intensity
distribution and power in bucket whit 15 cm bucket size, has been investigated. For this purpose, first, 60 phase screen
are considered at 10 km distance with different values of Cn2 parameter, and then the effects of different values of w0
are investigated. The simulation results indicate that the increasing the value of the Cn2 parameter, result the increasing
the phase fluctuations of the phase screen. Also, as the value of wO increases, the intensity distribution of the combined
beam propagation in the turbulent atmosphere becomes more mixed but the maximum value of power in the 15 cm bucket
is the optimum value of 9.5 mm beam waist.

Keywords: Turbulent atmosphere, Cn2 parameter, intensity distribution, phase screen, beam waist
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The Effect of Thickness on Extinction Cross-Section of Au- Ag nanostars
Abbas Azarian , Reihane sadat Hashemi

Department of Physics, University of Qom, Qom, Iran

Azarian@gom.ac.ir

Abstract - The study of the spectral characteristics of nanoparticles under local surface plasmon resonance conditions
has received much attention for their plasmonic and photonic applications. Therefore, in this article, the plasmonic
properties of Au-Ag bimetallic nanostar have been simulated using FDTD module. Using the simulation results, it is
shown that with the change of thickness, the position of the extinction spectrum peak changes from the visible to the near-
infrared region. Then the effect of thickness on loca electric field enhancement was investigated. By reducing the
thickness to 8 nm, the electric field enhancement factor has increased significantly to 290, which shows good potential
for sensor applications.

Keywords: Bimetallic Nanostars, Extinction Cross-Section, FDTD simulation, Localized Surface Plasmon Resonance
(LSPR)
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The impact of incident angle and field intensity on light transmission and gain control in
multilayer systems with a nonlinear layer

Akbar Ashrafabadi\, Ghasem NaeimiY, and Siamak Khademi \
\.Department of Physics, University of Zanjan, P.O. Box 45196-313, Zanjan, Iran

2.Department of Physics, Qazvin Branch of Idamic Azad University, Qazvin, Iran

Ashrafi.akbar@znu.ac.ir , ghnaeimi @iau.ac.ir , siamakkhademi @gmail.com

Abstract - In this article, the impact of the probe light incidence angle and the Rabi frequency of the coupling field on
the maximum transmission coefficient and the optical bistability thresholdsin a one-dimensional photonic crystal, where
the central layer is doped with three-level lambda-type Rubidium atoms, is studied using the transfer matrix method and
the semi-classical model. The results indicate that the optical bistability thresholds and the maximum transmission
coefficient can be controlled by adjusting the incidence angle and the Rabi frequency of the coupling field. These findings
provide new insights for the design and optimization of optical devices for various applicationsin photonics and optical
signal processing.

Keywords: coupling field, Optical bistability, one-dimensional photonic crystal, three-level atom.
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Design of a Biosensor Based on Tapered Fiber Bragg Grating Using Finite Element Method
Numerical Simulation

Ali Kamal Noushabadi, Mohammad Ismail Zibaii, and Fazel Jahangiri
a.kamal noshabadi @mail.sbu.ac.ir , m_zibaye@sbu.ac.ir , f_jahangiri @sbu.ac.ir

Abstract — In this study, a numerical simulation of a biological sensor based on a Tapered Fiber Bragg Grating (TFBG)
was performed using the Finite Element Method (FEM) in COMSOL Multiphysics software. The main goal of this
simulation was to evauate the spectral response of the TFBG structure and analyze its sensitivity to refractive index
changesin various biological environments, including water, plasma, liver tissue, and colon tissue. The simulation results
show the high sensitivity of the sensor to refractive index variations, with the calculated sensitivity of the sensor being
410.85 nm/RIU. This sensitivity value indicates the effective and precise performance of the sensor in detecting and
measuring refractive index changes in different biological environments, making it highly applicable in the devel opment
of biosensing and chemical sensing technologies, especially in medical and biological anaysisfields.

Keyword: Fiber Brag Grating, Electric Field Distribution, Tapered Fibers, Finite Element Method, Refractive Index
Sensor


mailto:a.kamalnoshabadi@mail.sbu.ac.ir
mailto:m_zibaye@sbu.ac.ir
mailto:f_jahangiri@sbu.ac.ir

jcs
wotonics s,
8% %,

; 3 (aﬂ/ 901N Sgig 3 Sl AT oSy gsm 400 Ao
5 g [ A o 9 Sdgigh (5 9Ud PR Y- JRNPYRY1Y
S z ; Of A1 S (5 39LS g (wiige I AS (o
,,"/}:_é//
o ;&»ga“ﬁo

G Glawlrog i Gub wly b goudip g 4SSy (o890 [y dunn o
SIS 5 2loy dgeme srlagbolis 1ol pd Jogs o5 15 ooy

ol o Il olse anliily (5 ils 1) 690,55 5 55 059 g ool 2 1 o8 yiden J S wlatuily oz e (590 Ol ounS
azrgi 3y90 yeS Anis g cenlio sl b JsUge Aok o6l Ul Gy oy syl OB oS5 (as ed gesly S50 Sl 059>
Sl Ban s g LB 5 i el 45 A piras S3lle (S b e (sloansSs, 1 o8 lopatlippilyes s
ol i Cwl(BTB) sbJsowip y Joge wolgils oyl slacl 5l (S a8 5 das Fuly p alises Jase OIS o) iogh
A MW g5 5 AYYNM oo Jsb b Z- g, Sl5l 5l eolazwl b BTB JsSdge 5,8 olsm 59, 2 &)l Salow o S asUligo
S o eSS G po 5 D0 e p0 A e 8T 1B (py 9550 il jsld g Lel, FTHIR (omincinlo ¢ iogidy iSCl
Jole ugSre glil Qi sl caway 4l pl BV @ Sl cdl> odadgs joliis .l Vo=V YCM2W-1 5 V- -VeMW-1 a5 s
SRV ogam g et f i 0 (gl £ ogas 1alS caw ddaore SO Sl g ol (6 0l 0 il 8. wIBTB jo Boee b Lol
S5 el L 1, BTB ldys it 3 OFD S ool s Sliolons ulss 0 Jolons o5y Cen 5 55

ol (6,599 00S dgdome lgie 4 9> slpiiog eobe (pllams o lis Lasee S STl g0

Comparison between dipoles of bromothymol-bell dyes: based on absorption spectra and
theoretical calculations

Maryam Shoraka, Soheil Sharifi, Nasser Shahtahmassebi and Mahmood Rezaee Roknabadi

maryam.shoraka@webmail.um.ac.ir, ssharifi @um.ac.ir, nasser@um.ac.ir, roknabad@um.ac.ir

Abstract- The effects of environmental properties on the linear and nonlinear response of Bromothymol blue (BTB) one
of the member of sulfon phthaleine dyes were studied. The role of the optical band gap and dielectric constant, as well as
thermal conductivity, on the optical properties of the BTB molecule were discussed using a Z-scan instrument with a
wavelength of 532 nm and power of 80 mW, a spectrophotometer, FTIR and Fluorescence spectra. The orders of the
nonlinear absorption coefficient, B, and the nonlinear refractive index, n2, of BTB were obtained as 10-7 cm/W and 10-
12 cm2/W, respectively. Dipole moment of excited state was calculated 3 time greater than ground state. The main factor
in the appearance of [} is reverse saturable absorption. It was observed that an enhancement of up to 5 times in the dielectric
congtant of the environment caused a reduction of about 6 times in the nonlinear absorption and about 2 times in the
nonlinear refraction coefficient of the solution. Results of DFT calculations show an enhancement of the dipole moment
of BTB with an increase in the dielectric constant of the environment. It issuitableto usein optical limitters.

Keywords: Bromothymol Blue, dielectric constant, nonlinear refractive index, nonlinear absorption coefficient, dipole
moment
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Fabrication and characterization of near infrared perovskite light emitting diode
Ali Akbar Rostami, Mohammadreza Sadeghi Ghiri, Ezeddin Mohgjerani

Laser and plasma research institute of Shahid Beheshti university, Tehran, Iran

photonics.alia@gmail.com , mrezasadeghi5@gmail.com , e-mohaj erani @sbu.ac.ir

Abstract- In this paper, we present the design and fabrication of a perovskite light-emitting diode (PeLED) with an
emission wavelength of 720 nm, which lies within the near-infrared (NIR) spectral range. The device structure consists
of ITO/ PEDOT:PSS Perovskite/ PMMA/ Ag paste. Finally, to characterize and validate the performance of the
fabricated light-emitting diode, the current-voltage (I-V) characteristics, photoluminescence (PL) spectrum, and
electroluminescence (EL) spectrum were investigated.

Keywords: light emitting diode, perovskite, near infrared, electroluminescence, photoluminescence
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Effect of radial location of permanent magnets on electron motion in a plasma source with
divergent magnetic confinement

Ehsan Bernos 1 and Mostafa Salahshoor 1 *
1 School of Physics, Iran university of science and technology, Tehran

* sal ahshoor @iust.ac.ir

Abstract- This research investigates the effect of the radial location of permanent magnets on electron motions within a
divergent magnetic field plasma source. The study employs a simulation method using the COMSOL software. Initialy,
the electric field distribution resulting from the voltage applied to the cathode is cal culated, along with the magnetic flux
density distribution caused by varying locations of the magnets. Subsequently, the electron trajectories are tracked across
different field distributions, allowing for the calculation of the percentage of trapped electrons at the end of the simulation.
Finally, the study discusses the effectiveness of the electron gun in confining electrons for various locations of the
magnets.

K eywords: Plasma source, magnetic confinement, electron trajectory
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Estimation of the lifetime of short telecommunications optical fibers and cables

Niloufar Pakzad Afsharl, Ali Emamil, Nosrat, Granpayeh?2, and Faramarz Esmaeilie Sergjil
1 Communication Technology Research Faculty, Telecom Research Center, Tehran, Iran,
2 Faculty of Electrical Engineering, K.N. Toosi University of Technology, Tehran, Iran.

n.pakzad.a@gmail.com, emami @itrc.ac.ir, granpayeh@kntu.ac.ir , feseraji@gmail.com

Abstract — Estimating the lifetime is very important in better planning of network maintenance tasks, preparing
replacement cables, and making timely decisions for cable replacement. Thiswork is done by utilizing data related to the
constraints set by the manufacturer, results of relevant tests, gathering information from the field, and using probability
functions. This article discusses how to estimate the lifespan of a type of optical fiber used in short-range
telecommunications applicationsin Iran, utilizing the Weibull probability distribution and Mathematica software. In this
research, the length of the bent fiber and the radius of curvature have been analyzed and cal culated with high accuracy as
the most important parameters affecting the lifetime of short fibers, so that the optical fiber used in the optical joint
performs well for a period of 20 years.

Keywords: lifetime estimation, optical communication cable, Weibull distribution.

" Weibull probability function
2 Mathematica
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Design and Simulation of an MMI Based on HfO2 Structure on SiO2 Substrate
Mobina Abbaspour, Mahmoud Nikoufard

Department of Electronics, Faculty of Electrical and Computer Engineering, University of Kashan

mobi na.abbaspour1999@gmail.com, mnik@kashanu.ac.ir

Abstract- This paper focuses on the design and simulation of an HfO2-based MM power splitter on an SiO2 substrate.
The waveguide structure was designed using the Lumerical software and the FDTD module. The outstanding properties
of HfO2, such asits high refractive index and thermal stability, enabled the proposed structure to achieve precise optical
power splitting in both TE and TM modes. Simulation results indicate that the optimal lengths for MMI11x1, MMI1x2,
and MMI1x3 configurations are 125.032 um, 60 pm, and 42.5 pum, respectively. Due to its insulating properties and
stability, this structure also performs similarly in the TM mode, making it ideal for multipolarization applications. The
optimized design reduces power loss and enhances efficiency, providing an effective solution for modern optical devices.

Keywords: Silicon Dioxide (Si02), Hafnium Dioxide (HfO2), Photonic Integrated Circuits, Multi-Mode Interference
(MMI)
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Study of Convective Velocity in Nonlinear Optical Fluids Using Far-Field Patterns Induced
by Spatial Self-Phase Modulation.

Seyyed Kianoush Pakravanl, MohammadAli Haddad1,2*
1 Department of Physics, Yazd University, Y azd, Iran, PO Box 8915818411.

2 Photonic Research Group, Laser Spectroscopy Research Laboratory, Y azd University, Yazd, Iran, PO Box
8915818411

Kianoush.pakravan@stu.yazd.ac.ir , mahaddad@yazd.ac.ir

Abstract- In this research, the variations in the far-field diffraction pattern induced by spatial self-phase modulation
(SSPM) under different convective flow velocities have been investigated. SSPM occurs due to changes in the nonlinear
refractive index of the material, resulting from the thermal effects of laser energy absorption. These thermal changes lead
to the formation of concentric diffraction rings in the far field. Moreover, heat induces upward convective flow in the
sample, resulting in asymmetry in the ring structure. The results show that with increasing convective velocity, the ring
pattern changes from symmetric to asymmetric. In this study, the asymmetric display of the far-field interference pattern
dependent on the convective velocity has been investigated.

Keywords: Concentric Rings, Convection Velocity, Nonlinear Optics, Spatia Self-Phase Modulation, Thermal Effects.
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Investigating and comparing the effectiveness of microwave ablation and radiofrequency
ablation methods in the treatment of liver cancer

Fahimeh Hamzavil, Mohammad Javad Karimi1l, Mahdi Bahadoranl
1Department of Physics, Shiraz University of Technology, Shiraz

f.hamzavi @sutech.ac.ir , karimi @sutech.ac.ir , bahadoran@sutech.ac.ir

Abstract- In cancer treatment, various methods are used to eliminate cancer tissue. One of the modern techniques that
has recently gained attention is thermal ablation. This article examines liver tissue ablation using two different methods:
microwave ablation and radiofrequency ablation. The effectiveness of these two techniques and the thermal characteristics
related to tumor ablation, including temporal variation in temperature, volume of ablation, and destruction of cancerous
tissue have been evaluated. The results show that microwave ablation requires less time to completely destroy the
cancerous tissue compared to radiofrequency ablation and can affect larger areas of tissue. However, in microwave
ablation, healthy tissue isalso at risk of damage.

Keywords: Coaxia antenna, Umbrella electrode, Radiofrequency ablation, Microwave ablation.
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Simulation and Fabrication of Rugate Antireflect optical coating
Anahita Zabihi Samanil, Hamidreza Fallahl, Morteza Hajimahmoodzadehl, Hosein Zabolianl

1 Department of Physics, University of Isfahan

anahitazbh@gmail.com, hfallah@sci.ui.ac.ir, m.hajimahmoodzadeh@sci.ui.ac.ir , zabolian.nh@gmail.com

Abstract- In this study, the simulation and experimental testing of fabricating an anti-reflective coating using the Rugate
approach have been conducted. Python programming language was employed to determine the refractive index profile,
transmission spectrum, and electric field distribution in optical thin-film multilayers. The aim of thisdesign wasto achieve
atransmission rate of over 99% for the anti-reflective coating at a wavelength of 1064 nanometers. These simulations
were validated using the reference software Macleod, and the accuracy of the Python-coded outputs was confirmed. Thin-
film single layers were deposited in the laboratory for use in the final Rugate sample using the electron beam evaporation
method. Deposition parameters for the single layers were adjusted to achieve the desired refractive index and thickness
for use in the Rugate anti-reflective sample.

Keywords: Antireflection coating, Optical coating, Python, Rugate profile
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The Comparison of Aerosol Optical Depth Data Between Ground-Based Sun-photometers
and MODIS Satellite Sensors in Zanjan, Iran

Ebrahim Nozaripak*, Ahmad Assarenayati, Ali Bayat
PhD Candidate in Physics, Faculty of Physics, University of Zanjan, Zanjan, Iran
Master’s Student in Physics, Ludwig Maximilian University of Munich (LMU), Munich, Germany
Faculty Member, Faculty of Physics, University of Zanjan, Zanjan, Iran

a.nozaripak@znu.ac.ir, a.assarenayati @campus.lmu.de, abayat@znu.ac.ir

Abstract: This study assesses the accuracy of MODIS sensors (Terra and Aqua) in measuring Aerosol Optical Depth
(AOD) by comparing satellite datawith AERONET ground-based measurements. Results show Aqua outperforms Terra,

with correlation coefficients of 0.75 and 0.73.

Keywords: Aerosols optical depth, AERONET, MODIS, Terra Sensor, Aqua Sensor.

" Modis

2 Terra-Aqua

3 Aerosol Optical Depth
4 AERONET
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Diffraction of vortex beams from phase sinusoidal radial gratings
Fatemeh Afsharipour 1, Ali Mohammad Khazael 2, Hamidreza Mashayekhi 2

1- Faculty of Physics, Shahid Bahonar University of Kerman, Kerman, Iran,
2-Department Physics, Faculty of Basic Science, University of Lorestan, Khorramabad, Iran

afshari98f @gmail.com, khazaei.am@Ilu.ac.ir, mashhr@uk.ac.ir

Abstract- vortex beam has a special characteristic called topological charge. Diffraction can be investigated by hitting
the vortex beam on a phased radial grating. In this paper, with the help of Fresnel-Kirchhoff integral, we analyzed
analytically the near-field diffraction of the vortex beam of a phase radial grating and produced diffraction patterns with
different characteristics with MATLAB software. The results of the investigation showed that the diffraction of the vortex

beams with positive and negative topological charges causes the rotation of the grating spokes in the clockwise and anti -
clockwise directions.

Keywords: diffraction, vortex beam, phased radial grating, Fresnel-Kirchhoff integral
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Enhancing Axial Resolution in Optical Coherence Tomography Using Deep Neural Network
Narges Rezaeil, Faegheh Hajizadel, and Ehsan A. Akhlaghi1,2
1Department of Physics, Institute for Advanced Studiesin Basic Sciences (IASBS), Zanjan
20ptics Research Centre, Ingtitute for Advanced Studiesin Basic Sciences (IASBS), Zanjan,

nargesrezael @iashs.ac.ir

Abstract- Optical Coherence Tomography (OCT) is a non-invasive imaging technique used for imaging biological
tissues, though its axia resolution is limited by the coherence length of the light source. To improve this resolution,
hardware and computational methods such as broadband light sources and deconvolution algorithms are employed,
though these methods often involve computational complexity. This paper introduces a deep neural network to enhance
the axial resolution of OCT and eliminate the effect of the Point Spread Function (PSF). The network consists of five
layers with 800 neurons in each hidden layer. Training data were generated from simulations of two-layer samples with
20% noise. Results show that this network can detect boundaries in samples with thicknesses below the axial resolution
limit with 92% accuracy, effectively removing the PSF effect.

Keywords: Optical coherence tomography, Axia resolution, Deep learning and Neural network.
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MIL-88(Fe)-NH2/Pd Nanocomposite and its application in removing Methyl Orange(MO)
dye

Zahra Ahmadimaneshl, Babak Jalehl, Mahtab Eslamipanahl, Hassan Sepehrmansourie2, Mohammad Ali Zolfigol3
1Department of Physics, Faculty of Science, Bu-Ali Sina University, Hamedan.
2Faculty of Converging Science and Technologies, University of Qom, Qom, Iran, 37185-359.

3Department of Organic Chemistry, Faculty of Chemistry and Petroleum Sciences, Bu-Ali Sina Univer-sity, Hamedan,
Iran.

daryaahmadi383@gmail.com, jaleh@basu.ac.ir, eslamipanah.mah@gmail.com, sepehr9129@yahoo.com,
zolfi @basu.ac.ir

Abstract- In this research, palladium nanoparticles were first synthesized using the laser ablation in deionized water
environment. Also, MIL-88(Fe)-NH2 metal-organic frameworks were produced using the solvotherma method at a
temperature of 120°C. In order to accumulate palladium nanoparticles on the synthesized metal-organic framework,
ultrasonic and magnetic stirring methods were used. X-ray diffraction and scanning electron microscopy were used to
investigate the structure and morphology of the synthesized nanocomposite. By adding a catalyst MIL-88(Fe)-NH2/Pd,
without the presence of a reducing agent NaBH4, no change in the color of the solution and the UV -Vis spectrum was
observed After adding the fresh solution NaBH4, the degradation process of the color was observed, and the solution
became colorless.

K eywords: Metal-organic framework ,Removal of organic pollutants, Laser ablation, Palladium nanoparticles
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Modeling of chemical plasmonic sensor based on gold/silver noble metals and asymmetric
fiber optic structure with loss of 1.4 dB/cm

Anis Omidniaee, Hadis Fouladi, Arefeh Hajivand, Ali Farmani
Electrcial Engineering Department, Lorestan University, Lorestan, Iran

Abstract- This paper deals with the simulation of afiber optic chemical sensor. In this work, considering the effect of a
silver and gold complementary layer with an optimal thickness of 0.5 um and a fiber depth of 0.1 um, the effect of changes
in geometric parameters, complementary layer thickness, and fiber depth on the confined losses has been investigated. At
an optimal thickness of 0.5 um, the maximum confined losses of 4.1 dB/cm were obtained with a change in the refractive
index of the analyte of 1.34 The results also show that the greater the distance between the fiber core and the cladding,
which is described by the fiber depth, the less confined |osses and the distance between the wavelength peaks is reduced
to 0.8 um.

Keywords: Surface plasmonic, Noble metal
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Biophotomodulation Effects on Caspase-3/7 Enzyme Activity in Human Dermal Fibroblasts

Mohammad Amin Fereidounianl, Elham Mardanian Dehkordy2, Shervin Afzali3, Shirin Farivar*

1PhD Student, Department of Cell and Molecular Biology, Faculty of Life Sciences and Biotechnology, Shahid
Beheshti University,

2PhD Student, Faculty of Science, Agriculture and New Technologies, ISlamic Azad University of Shiraz Branch,
3M.Sc. Student, Biomedical Engineering, University of Alberta, Canada,

*PhD of Genetics, Department of Cell and Molecular Biology, Faculty of Life Sciences and Biotechnology, Shahid
Beheshti University,

mohammadaminfereidounian@gmail.com, el hammardanian98@gmail.com, shervinafzali1996@gmail.com,
s farivar@sbu.ac.ir

Abstract: One of the major contributors to skin damage and aging is UV radiation, primarily through the induction of
apoptosisin skin cells. This study investigates the effect of Biophotomodulation (BPM) by using laser radiation on UV -
induced apoptosisin human dermal fibroblasts, focusing on Caspase 3/7 enzyme activity, akey marker of apoptosis. For
this reason, human dermal fibroblasts were treated under four conditions: UV + laser (UL), UV -only (U), laser-only (L),
and untreated control (CT). Caspase 3/7 activity was measured at 24-, 48-, and 72-hours post-treatment. The results show
that UV exposure significantly increased Caspase 3/7 activity, with a peak at 72 hoursin the UV -only group, indicating
high levels of apoptosis. However, fibroblasts treated with UV + laser exhibited lower Caspase 3/7 activity compared to
the UV-only group at all time points, suggesting that BPM mitigates the apoptotic effects of UV radiation. Cells treated
with laser alone, as well as control cells, displayed consistently low Caspase 3/7 activity, indicating minimal apoptosisin
the absence of UV stress. These findings demonstrate that laser reduces UV-induced apoptosis in human dermal
fibroblasts, suggesting it may have potential as a therapeutic strategy to protect skin cells from UV -related damage and
promote skin health, particularly in anti-aging and skin repair therapies.

K eywor ds: Biophotomodulation, Human Fibroblast Cells, Enzyme activity
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Comparison of Fourier transform and wavelet transform methods to remove noise and
Raman signals

Sara Ghatan Kashani, Majid Nazeri

saraghatan78@grad.kashanu.ac.ir, m-nazeri @kashanu.ac.ir

Abstract - In this research, in order to improve the quality and reduce signal noise, two analysis methods including

Fourier transform and wavelet transform have been investigated and compared. Raman spectroscopy has been used to
extract the spectrum of the saffron sample, but the presence of noise in Raman spectroscopy preventsthe optimal analysis
of the signal and necessitates the use of efficient methods to remove the noise. In the Fourier transform method, after
applying appropriate filters to the signal, the noise is reduced and the signal is reconstructed. On the other hand, the
wavelet analysis method shows a more effective performance by choosing the basis function appropriate to the signal
characteristics and using the thresholding technique. Also, the signal-to-noise ratio (SNR) of the original signal is 31.62
dB, and after removing the noise, this ratio is reduced to 27.95 dB in the Fourier method and 10.24 dB in the wavelet
method, which shows the high efficiency of the wavelet in signal improvement.

K eywor ds: Raman spectroscopy, noise, wavelet, Fourier transform, thresholding
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Analysis and Simulation of a Novel Plasmonic band-pass Filter

Composed of Square coupled-mode Resonator with Triangular Cavity
Amirhossein Shams, Hassan Kaatuzian ,Sara Gholinezhad Shafagh

ashams@aut.ac.ir , hsnkato@aut.ac.ir , sara.shafagh@aut.ac.ir

Abstract- A new Metal-insulator-metal (MIM) waveguide structure with a square resonator and triangular cavity for a

plasmonic band-pass filter is proposed. Its operation is explored using the method of finite difference in time
domain(FDTD) analysis and simulation. A set of detailed analyses of the structural parameters, such as waveguide and
resonator dimensions, is done to delineate how these parameters modify the transmission characteristics. This filter
demonstrates high performance and has various applicationsin the design of optical integrated circuits where precise light
filtering is required.

Keywords: Surface plasmons, plasmonic filter, Metal—insulator—-metal plasmonic waveguide.
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Optimizing the Recombination Junction in Monolithic Perovskite/c-Si Tandem Solar Cells
Behrooz Eftekharinia

Department of Physics, Faculty of Basic Science, Babol Noshirvani University of Technology, Babol, Mazandaran, Iran

B.eftekharinia@nit.ac.ir

Abstract- An analytical procedure is proposed to evaluate the performance of tandem solar cells with multilayer
interfaces. The short-circuit current densities of the cells are calculated using the electronic parameters in the perovskite
and Si. The photocurrent of the tandem cell is optimized with respect to the refractive index and the thickness of the
intermediate recombination layer (IRL). For low index IRLs (n < 1.8), the ¢-Si photocurrent limits the device
photocurrent, whereas for high index IRLs (n > 2.5), the perovskite limits the device photocurrent. When the refractive
index of the IRLsisaround 2, the thickness of the IRL siscritical and athicknessin the range of 200 to 300 nm maximizes
the performance of the tandem cell. The photocurrent densities as high as 18.4 mA.cm-2 can be achieved using I TO (200-
250 nm thickness) as the IRL when using 250 pm thick Si wafers.

Keywords: Perovskite materials, Silicon, Tandem solar cell, Intermediate recombination layer.
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Numerical simulation of a D-shaped optical fiber sensor with tantalum plasmonic layer
Behrooz Eftekharinia

Department of Physics, Faculty of Basic Science, Babol Noshirvani University of Technology, Babol, Mazandaran, Iran

B.eftekharinia@nit.ac.ir

Abstract- A D-shaped tantalum-coated optical fiber plasmonic refractive index sensor is proposed in this paper. The
interaction between the fiber fundamental mode and the plasmonic mode, leading to the peak formation that is dependent
on the analyte's refractive index (RI), is thoroughly studied. The sensing performance of the proposed sensor for the
detection of analytes is numerically studied by means of spectral sensitivity methods. The effect of various design
parameters of the proposed sensor is investigated by numerical optimization to achieve the highest spectral sensitivity.
The proposed D-shaped optical fiber sensor has a non-linearly increasing spectral sensitivity from 1300 nm/RIU to 3900
nm/RIU, and the RI detection rangeisfrom 1.30 to 1.43. The proposed RI sensor, dueto itssimple design, relatively large
detection range, low cost, non-toxic nature and high corrosion resistance plasmonic material, is attractive for the detection
of various Rl chemical and biochemical samples.

Keywor ds: D-shaped fiber sensor, Tantalum, Surface plasmon resonance, Refractive index sensor, Plasmonic sensor
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Measuring the angular distribution of argon gas plasma ions in the Mather type plasma focus
device

Maryam Akbari Nasgjil, Nooshin pishbinl, Ali Nasiril,Amir Reis danal

1. Plasma and Nuclear Fusion Research School, Nuclear Science and Technology Research Institute,P.O. Box: 14155-
1339, Tehran, Iran

npishbin1985@gmail.com

Abstract- In this research, in order to measure the spatia distribution of ions emitted from the plasma focus device, a
Faraday cup array detector was designed and built. The array consists of 5 Faraday cups placed at angles of 0, + (25) and
+ (50) and studied for argon working gas. The results showed that the central signal measures the highest amount of
current and as we move to the sides, the intensity of the ions decreases. The effect of changes in pressure and discharge
voltage also showed that for a constant voltage at low pressures, the intensity of ions is higher and with the increase of
voltage, theintensity of ionsincreases.

Keywords: Plasma Focus Device, lon Measurement, Faraday cup array detector
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Numerical study of gas pressure effects on the pinch duration and peak discharge current of a
2.5 kJ plasma focus device

Noushin Pishbin, Maryam Akbari Nasgji, Amir Raiesdana
Plasma and Fusion Research School, Nuclear Science and Technology Research Institute, AEOI

Npishbin1985@gmail.com

Abstract- This research investigates the pinch duration and peak discharge current of a 2.5 kJ plasma focus device at
different pressures of hydrogen working gas with adischarge voltage of 16 kV, using the Lee code. By fitting the discharge
current signal measured by the Rogowski coil to the calculated current, we could derive the parameters of the device
model. Ultimately, numerical calculations performed using the Lee code demonstrated that both the pinch duration and
the peak discharge current increase as the pressure rises.

Keywords: plasma focus device, Lee Code, pinch duration, peak discharge current.
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The construction of a laser at 2 pim wavelength using thulium-doped germanate glass
Maryam Shamsl, Hawzhin Jalili1l, Masood Ghotbil
1Department of Physics, Faculty of Physics, University of Kurdistan, Sanandgj, Iran

maryam.shams@uok.ac.ir , m.ghotbi @uok.ac.ir

Abstract: In this article, a continuous-wave laser at a wavelength of ~2 micrometers, using thulium-doped germanate
glass and pumped by a Ti:sapphire laser at a wavelength of 794 nanometers is investigated. The laser performance was
tested using output mirrors with different transmission coefficients. The maximum output power of 155 mW was achieved
by an output coupler with 9% transmission. The obtained results demonstrate the high potential of thulium-doped
germanate glass in laser applications. Investigating this laser medium is also significant considering its potentia
application in fiber lasers.

K eywor ds. Germanate glass, thulium ion, Ti:Sapphire pump laser, Infrared Light
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Transit time effect in sensitivity enhancement of Rydberg sensor in AC stark shift effect and
Autler towns splitting

Samaneh Birzhandi 1, Hamze Noorollahi 1, Mehdi Jokar 1 and Abolfazl Tajedin pour2
1 Center of Quantum Science and Technology (CQST), University of Isfahan, Hezar Jarib, Isfahan, Iran
2 Department of Electrical and Computer Engineering I sfahan University of Technology (1UT), Isfahan, Iran

Shirzhandi @gmail.com

Abstract — Rydberg atom sensors, though promising for applications like microwave imaging, face challenges related to
signal-to-noise ratio, frequency resolution, and spatial resolution. These sensors operate by using two lasers—a probe and
a coupling laser—to excite atoms to highly sensitive Rydberg states, enabling a broad dynamic range. In this paper, we
investigate how transit time and coupling laser power influence the sensor's signal -to-noise ratio, as well as frequency
and spatial resolution, with a particular focus on optimizing resonance linewidth.

K eywor ds: Rydberg atoms sensors,[] Electromagnetic Induce Transparency (EIT) , Autler Towns splitting, AC stark shift
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Quantum entanglement source with Bell parameter 2.78
Samaneh Birzhandi 1, Hamze Noralahi 1,

1 Center of Quantum Science and Technology (CQST), University of Isfahan, Hezar Jarib, Isfahan, Iran

Shirzhandi @gmail.com

Abstract- We present a high-purity polarization-entangled photon source based on spontaneous parametric down-
conversion (SPDC) inapair of BBO crystals pumped with a405 nm laser. The generated entanglement isverified through
two complementary methods: violation of Bell'sinequality and tomographic reconstruction of the Bell state. Experimental
results demonstrate a visibility of 98% and a Bell parameter S=2.78, confirming the high quality of the entanglement.

K eywor ds: spontaneous parametric down-conversion (SPDC), Quantum Polarization entanglement, Bell Parameter
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Machine learning for predicting the soliton solution in optical fiber communication
Hasti Abdolrasoulil,*, Fatemeh Mirzaee Babolghanil, and Alireza Abdikianl,*

1Department of Physics, Malayer University, Maayer 65719-95863, Iran.

hastirs81@gmail.com and abbdykian@gmail.com

Abstract- Inthis paper, the Physics-Informed Neural Network (PINN) method is utilized to solve the fifth-order nonlinear
Schrodinger equation (NLSE), which governs the propagation of soliton waves in silica optical fibers. This equation
describes the behavior of light waves in optica fibers, which are crucial in optical communications due to their high
bandwidth and low loss characteristics. The training data consisted of 700 random points, with a Tanh activation function
and two hidden layers of 50 neurons. The mode! achieved high accuracy, with arelative L, error of 1.0 X 10~ and aloss
function below 10~* after 2000 iterations. Training errors included an interior MSE of 1.66 x 107>, initial condition
error of 6.35 X 107°, and boundary condition error of 1.33 x 10~7. The results demonstrate the effectiveness and
accuracy of PINNsin modeling complex nonlinear problems.

Keywords: Machin learning, optical solitons, silica fibres, the fifth-order nonlinear Schrodinger eguation (NLSE),
activation function.
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Magnetosonic wave propagation in degenerate plasmas via Machine learning
Alireza Abdikianl,*, Hasti Abdolrasoulil and Fatemeh Mirzaee Babolghanil

1Department of Physics, Malayer University, Malayer 65719-95863, Iran.
abbdykian@gmail.com and hastirs81@gmail.com

Abstract- In this study, the nonlinear propagation of magnetosonic waves in a multi-species magnetized plasma was
investigated. The Kadomtsev-Petviashvili (KP) equation was derived using the reductive perturbation method from the
fundamental equations. By utilizing the analytical soliton solution, the effects of key plasma parameters, such as the
relativistic electron parameter (r) and the normalized ion cyclotron frequency (Q), were examined. Additionally, the
Physics-Informed Neural Network (PINN) approach was introduced to optimize parameters and improve model
predictions. Results showed that soliton velocity (u,) is directly related to its amplitude (Yr,,,) and inversely related to its
width (W). This study aims to provide a deeper understanding of nonlinear propagation in such astrophysical
environments.

Keywords: Machin learning, Magnetosonic waves, Reducing perturbation method, Kadomtsev-Petviashvili (KP)
equation, Activation function.
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Investigation of optical properties of photonic crystals based on the Si0O2/Mo0S2/ZnS
Marzieh Y ousefi Lanbarl, Shervin Dadgarl, Soghra Mirershadi2, Farhad Sattari1

1 Department of physics, Faculty of science, University of Mohaghegh Ardabili, Ardabil
2 Department of Engineering Science, Faculty of Advanced Technologies, University of Mohaghegh Ardabili, Namin.

M.92yousefi @gmail.com, Shervindadgar1212@student.uma.ac.ir, s.mirershadi @uma.ac.ir, f_sattari@uma.ac.ir

Abstract: In this work, we investigate theoretically the absorbance, reflectance and transmittance in a Molybdenum
disulfide (M0S2)-based photonic crystal. The proposed design of the photonic crystal consists of a monolayer of
Molybdenum disulfide (M0S2) which is sandwiched between Zinc sulfide (ZnS) and Silicon dioxide (SiO2) layers. To
determine the absorbance, reflectance, and transmittance coefficients, the refractive indices of different layers of the
considered structure are needed. Because the single-layer Molybdenum disulfide refractive index is complex, one of the
methods of calculating this refractive index according to the frequency of the incident light (®) is to use the hybrid
Lorentz-Drude-Gaussian method. To calculate the absorbance, reflectance, and transmittance of the photonic crystal
under investigation, we usethe continuity of the electric field at theinterface of the layers and the transfer matrix approach.

Keywords: Molybdenum disulfide, Photonic crystal, Transfer matrix method, Zinc sulfide layer, Silicon dioxide
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Investigation and simulation of tandem perovskite solar cells based on CH3NH3PbI3 and
CH3NH3SnI3

Zeynab Karimi Afosil*, Amirhossein Ahmadkhan Kordbachehl
1Department of Physics, Iran University of Science and Technology, Tehran, Iran

ze karimi @physics.iust.ac.ir *, akordbacheh@iust.ac.ir

Abstract- Present research investigates and simulates the electrical characteristics of a tandem perovskite solar cell
CH3NH3PbI 3 with awide bandgap (1.5 eV) and CH3NH3SnI3 with a narrow bandgap (1.3 €V). These cells consider as
the top and bottom cells, respectively, and the simulations were done using the SCAPS software. Tandem solar cells
represent a new generation of high-efficiency solar cells, where the top cell, with its wider band gap, is capable of
absorbing short-wavelength light, while the bottom cell absorbs longer wavelengths. This combination enhances the
absorption of the solar spectrum, leading to improved efficiency compared to conventional solar cells. Simulation results
indicate that the all-perovskite tandem solar cell achieved excellent electrical performance. The obtained values include
an open-circuit voltage of 1.69 V, a short-circuit current density of 20.90 mA/cm?2, a maximum power conversion
efficiency of 28.27%, and afill factor of 79.70%. These results demonstrate the significant potential of this structure for
converting solar energy into electrical energy.

Keywords: CH3NH3PbI3, CH3NH3SnI 3, Perovskite, Simulation, Tandem solar cells
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Effect of different electron transport materials on efficiency of CH3NH3PbI3 perovskite solar
cells

Neda Nasiri, Amirhossein Ahmadkhan K ordbacheh, Zeynab Karimi Afosi
Department of physics, Iran University of Science and Technology, Tehran, Iran

neda nasiri @physics.iust.ac.ir

Abstract- In this article, the effect of the electron transport layer in perovskite solar cells has been investigated. By
modifying the electron transport layer in three stages, the impact of this layer on the efficiency of the solar cell has been
studied. in this research, TiO2, ZnO, and SnO2 were used. This analysis was conducted using the SCAPS-1D software,
evaluating parameters such as open-circuit voltage, short-circuit current, fill factor, and efficiency. The final results
showed that the device performance with TiO2 in the solar cell was significantly better than with the other two materials.

Keywords: electron transport materials, perovskite solar cells, SCAPS-1D, TiO2
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All-optical switching based on nonlinear plasmonic ring resonator
Mohammad Hasannejad Ghadiml, Fariba Lotfi1l, Mostafa Sahrail and Reza Kheradmandl

Optics and Laser Department, Faculty of Physics, University of Tabriz, Iran

m.hasannegj ad@tabrizu.ac.ir, f.lotfi @tabrizu.ac.ir, sahrai @tabrizu.ac.ir, r_kheradmand@tabrizu.ac.ir

Abstract- All-optical switching based on surface plasmon polaritons that incorporates Kerr nonlinear material is
presented. The proposed all-optical switch structure in this article is based on the intrinsic property of surface plasmon
polaritons, which are capable of confining the energy of electromagnetic waves to sub-wavelength dimensions. In this
switch, we use two beams: signal and control. The "on" state occurs with the application of the signal beam, and by
applying the control beam, we switch the output from the "on" to the "off" state. The studied structure has the capability
of switching at multiple frequencies with low control intensity. The simulation results are obtained using the finite element
method for the plasmonic all-optical switch structure.

Keywords: All-Optical Switching, Diffraction Limit, Kerr-Nonlinear Effect, Ring Resonator, Surface-Plasmon Polariton
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Temperature distribution simulation in the human eye retina by laser irradiation, considering
blood perfusion and fluid flow

Mahboobeh Hayati1, Gholamreza Honarasal
1Physics Department, Shiraz University of Technology, P.O. Box 71555313, Shiraz

mahboobeh.hayati @yahoo.com, Honarasa@sutech.ac.ir

Abstract- In this article, the steady state heat transfer with the effect of blood perfusion in different eye tissues and the
thermal effect of laser in the posterior part of the eye for the purpose of treating retinal problems, was simulated using the
COMSOL software. The natural convection in the vitreous body of the eye was compared for two common wavelengths.
The results show that while convection acts as a natural cooling mechanism and plays an important role in temperature
regulation, it must be considered in surgeries with pulse duration of several seconds.

Keywords: Blood Perfusion, Fluid Flow, Photo-thermal Effect, Retinal Laser Therapy, Temperature
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Investigation of the Dependence of Coupling Coefficient of 2x2 Directional Couplers on the
Optical Fiber Parameters

Farkhonde Zamaninejad, SaraSadat Ghaffari-Oskooei, and Fatemeh Shahshahani
zamani1374f @gmail.com, s.ghaffari @alzahra.ac.ir, f _shahshahani @al zahra.ac.ir

Abstract- In this paper the dependence of the coupling coefficient of 2x2 directional couplers on the optical fiber
parameters has been evaluated theoretically. The calculation shows that the amount of mode coupling decreases with
increasing the core radius of the first fiber and increases for the second fiber. Increasing the distance between fibers
decreases the coupling coefficient for both LPO1 and LP11 modes.

Keyword: directional coupler, coupling coefficient, optical fiber, coupled mode equations.
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Designing an XOR and XNOR logic circuit using a microring resonator with the help of
thermal effects

Ali Mehdizadeh, Mohsen Hatami, Hamid Nezamdoost

amehdizadeh@sutech.ac.ir, hatami (@sutech.ac.ir, h.nezamdoost@gmail.com

Abstract- Thisarticle discusses the design of an XOR logic gate using a microring resonator and examines the effects of
thermal impacts on its performance. The XOR gate, as a key element in digital systems, plays a significant role in
performing logical and computational operations. Designing this gate with a microring resonator offers numerous
advantages due to its small size and precise controllability. However, thermal effects can negatively impact the circuit’s
performance, leading to increased delay time and the potentia for transient errors. We used three microring resonators to
design alogic circuit connected in a cascaded manner. Two of these ring resonators function asinputs, representing 1 and
0, by applying or not applying voltage, which generates heat and changes the refractive index, resulting in two outputs
that serve as XOR and XNOR logic functions.

Keywords: Microring Resonator, Thermal Modulator, Waveguide, XOR Gate
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Analysis of the effect of thickness on the reflectance of metal oxide thin films on the silicon
substrate

Erfan Ghapanvari 1 and Mostafa Salahshoor 1 *
1 School of Physics, Iran university of science and technology, Tehran.

*salahshoor@iust.ac.ir

Abstract- In this research, we utilized McLeod software to calculate the reflectance of various metal-oxide thin films
with a quarter-wave thickness on a silicon substrate within the visible wavelength region. We also examined how the
film's thickness affects the refl ectance to assess the sensitivity of the reflectance to the film’s thickness. It is observed that
the HfO2 and Y 203 thin films with a quarter-wave thickness are suitable options for effectively reducing reflectance.
Furthermore, the reflectance of the thin films in the regions of short and long wavelengths is highly sensitive to any
possible error in the thickness of the quarter-wave thin film. However, changing the thickness of the film has no
considerable effect on the average value of reflectance in the visible wavelength region.

Keywords: Anti-reflection, single layer, optimization, silicon.
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Synthesis of a complex compound of hafnium and 5-nitrosalicylic acid by coprecipitation
method and investigation of its nonlinear optical properties

Ali Azadeganl, Akbar Jafaril, and Abbas Nikoo2
Department of Physics, Faculty of Science, Urmia University 1
Department of Organic & Inorganic, Faculty of Chemistry, Urmia University 2
a.azadegan@urmia.ac.ir, ajafari@urmia.ac.ir, anikoo@urmia.ac.ir

Abstract- In this experimental work, a complex compound of hafnium and 5-nitrosalicylic acid was prepared by the
coprecipitation method and investigated in terms of nonlinear optics. The sample was examined in terms of crystal
structure and shape by XRD and FESEM analyses. The absorbance of the sample was obtained by the UV-Visible
spectrophotometer in the range of 290 to 800 nm. Z-scan method was used to check the nonlinear response of the
manufactured material, and the nonlinear coefficients of refraction (n2) and adsorption (B) in order of 10~°m?/W and

10~* m/W were obtained.
Keywords: Hafnium Complex, Nonlinear Optical properties, coprecipitation.
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Fabrication of Zinc oxide spinel ferrite nanocomposites via Chemical synthesis and its
photocatalytic effect on color degradation

ZahraKay-Ahmadi, Samaneh Mahmoudi Qashgay and Mohammad Reza Zamani Meymian
Department of Physics, Iran University of Science and Technology, Tehran

R zamani @iust.ac.ir

Abstract- Water pollution from dyes without cleaning will have a very negative impact on the life of living organisms.
One of the most effective chemical methods of water purification is optical degradation. In principle, this method uses a
photocatalytic substance. In this study, Zinc oxide spinel ferrite composites chemically synthesized, which can be
separated from water by applying an external magnetic field. The DRS test was used to examine optical properties. It
shows that this Composite has a good absorption in the visible light range. photocatalytic activity of the sample was
evaluated with degradation of methylene blue. Composite demonstrated good photocatalytic performance, it efficiency
was 60% degradation rate after 80 minutes under visible illumination.

K eywords: composite, dye degradation, ferrite, magnetic, photocatal yst
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Gaussian Quantum illumination with undetected photons
Mohammad Badril, Rahman Nouroozil

1Department of Physics, Institute for Advanced Studiesin Basics Sciences (IASBS), Zanjan

m.badri @iashs.ac.ir, rahman.nouroozi @iasbs.ac.ir

Abstract- Low-noise detection of scattered light is possible beyond the classical limitsif the object was illuminated with
the non-classical (quantum) state of light. Thisisknown asquantum illumination. Amoung different quantum illumination
schemes, the Gaussian illumination proved to be more comprehensive due to its ease of construction and detection
compared to non-Gaussian state. In this work, from a statistical point of view, different Gaussian illuminations are
investigated theoretically. Then its quantum supremacy againesed the classical one is presented. In addition, quantum
lidar based on induced coherence without induced emission isintroduced. It is shown that with undetected photon scheme
more information can be extracted (in the same time) in comparison with traditional two mode vaccum stae.

Keywords: Non-classica light, Gaussian states, quantum lidar, Induced coherence.
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Study of the glucose concentration in the glucose-distilled water solution using FTIR
spectroscopy

Ehsan Azimzadeh Andarabi, Shahab Norouzian-Alam, and Mahdi Shayganmanesh
Faculty of Physics, Iran University of Science and Technology, Resalat Square, Tehran-Iran

Ehsaan.azimzade@gmail.com, norouzian@iust.ac.ir, shaygan@iust.ac.ir

Abstract- Glucose is one of the most common carbohydratesin living organisms and is found in abundance in foods with
sweet flavors, it comes in two forms: a-D glucose and B-D glucose; The difference between these glucose differsin the
way the carboxyl group is connected to a carbon atom. Due to the similarity in physical properties, type recognition of a
sugar before connecting it to a molecule can be challenging. In this study, using near-infrared spectroscopy, due to its
convenient and non-invasive operation glucose concentration (milligrams per deciliter) can be estimated. In this study, to
investigate the effect of concertation on the FTIR spectrum, glucose powder of different concentrations was dissolved in
distilled water and structured in laboratory conditions. The resulting adsorption peaks have a decreasing trend which can
be due to the formation of new hydrogen bonds and thus reduce the optical dispersion after glucose dissolvesin water.

Keywords: Glucose, Hydrogen bonds, Infrared spectroscopy, Intensity of light absorption
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Optical Surface CT Scan
Pouya Parvizian, Amirhossein Saedpanah, Hamidreza Safari and Seyed Rouhollah Hosseini

pouya.parvizian@gmail.com, Amirhossei n.saedpanah@gmail.com, hrsafari @ipm.ir, sr_hosseini @ut.ac.ir

Abstract- In this study, a 3D model of the outer surface of an object was generated using the visible light CT scan
mechanism. In this method, instead of using conventional X-raysin CT scans, visible light was used and by rotating the
object in front of the light, alarge number of images of the object's shadow on the screen were obtained. Finally, with the
help of software methods for reconstruction, a 3D model of the outer surface of the object was produced. On the one
hand, this 3D model allows for a precise examination of the geometry and dimensions of the object to an accuracy of 100
micrometers, and on the other hand, this method has the ability to be used to increase the image quality of the edges of
the object in X-ray CT scans. This model can also be considered a good method for teaching the X-ray CT scan process
inthe industry for beginners.

Keywords: Reconstruction, CT scan, 3D model, Visible light, Geometry and dimension
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Preparation of AZO Thin Films and Characterization Its Structural and Optical Properties

Raheleh Khatiri, Alireza Banangj, Asma S. Motamedi, Hosein Razzaghi, Iran Hoseinzade Lish, Eftekhar S. Bostandoost
Nik and Esmaeil Jangjoo

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

* rkhatiri58@gmail.com

Abstract- In this paper, the thin layer of aluminum-doped zinc oxide (AZO) has been fabricated and characterized by
sol-gel deposition methods and dip coating. The results obtained from the X -ray diffraction pattern indicate the formation
of preferred crystal structures of zinc oxide, with no additional peaks related to aluminum oxide structure observed. The
size of zinc oxide crystallites for the best sample has been calculated at around 18 nm. Scanning electron microscope
images show that the prototypes of spherical particles are very aggregation and have a rough surface, which becomes
more uniform in morphology with increasing temperature and annealing time. The average thickness of the thin layer for
the best sampleis 172 nm, indicating the formation of a dense thin layer. The absorption spectra of thin films show that
all the fabricated thin films transmit light well in the visible region, and as the wavelength of light decreases into the
ultraviolet region, the transmission of light through the AZO layers decreases to the absorption edge at a wavelength of
375 nanometers, where light absorption occurs at this wavelength

Keywords: Dip coating, Scanning electron microscopy, Thin layer, X-ray diffraction, Zinc Oxide.
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Effects of Incident Laser Pulse Shape on Coherent Wake Emission

Mohammad Nasir Rostami Ravari, Alireza Ganjovi

Photonics Department, Sciences and Modern Technologies Faculty, Graduate University of Advanced Technology,
Kerman, Iran

Laser Research Department, Institute of Science and High Technology and Environmental Science, Graduate University
of Advanced Technology, Kerman, Iran

mnrravar@chmail.ir, alirezaganjovi@gmail.com

Abstract- In this article, the changes in the Coherent Wake Emission with the incident laser pulse shape change are
investigated by the Particle In Cell simulation with Monte Carlo Collisions (PIC-MCC). According to the findings of this
article, the best conditions for producing CWE occur in half-sine form. Also, the minimum generation of CWE is created
with the Gaussian pul se shape. According to the results of thisarticle, further research on optimization for CWE with this
shape can be done.

Keywords: CWE, PIC-MCC, Pulse Shape
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Identification of Optical Modes of Square Chiral Manganese Nanostructures Using the
Kramers-Kronig Method

*Mahsa Fakharpour, ** Shayesteh Moghadassi
*The Department of Physics, Central Tehran Branch, Islamic Azad University, Tehran, Iran
** Department of Optics and Laser, Central Tehran Branch, Islamic Azad University, Tehran, Iran

mahsa.fakharpour @yahoo.com, shayestemoghadasi @gmail.com

Abstract - In this study, Mn square chiral nanostructures were prepared and characterized. The morphology, grain size
and film thickness were investigated using FESEM images. Optical parameters, longitudinal and transverse modes were
measured using the Kramers-Kronig method. By increasing the number of sides of the chiral square from 8 to 9, the
position of the peaks of the transverse and longitudinal modes increased and decreased respectively.

Keywords: Manganese square chiral nanostructure, Kramers-kronig method, Optical modes.
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Determining the diameter and refractive index of optical fibers by the method of digital
holographic microscopy (DHM)

Bahador Latifian 1, Mohammad Hossein Mahdieh 2
Department of Physics, Iran University of Science and Technology, Narmak, Tehran, Iran

1) eellyal?2 mahdi @yahoo.com , 2) mahdm@iust.ac.ir

Abstract- Digital holography (DH) is a method for digital recording and numerical reconstruction of optical wave
information, including amplitude and phase. As an application of DH, Digital holographic microscopy (DHM) is
employed to investigate very small dimensional objects such asan optical fiber. The techniqueisbased on the interference
pattern that is produced by interferometer and determination of phase shift induced by small object. In this research, by
means of off-axis DHM configuration and Mach-Zehnder interferometer, 3-D information of an optical fiber core was
extracted from the hologram recorded by CCD camera. The fiber was a multimode 50 pm diameter (refractive index of
1.45). The information was reconstructed by MATLAB software according using Fresnel transform method (FTM) and
angular spectrum method (ASM). The diameter and refractive index were extracted by measuring the phase difference of
propagated wave from the fiber core.

Keywords: Numerical reconstruction, Mach-Zehnder interferometer, Optical fiber, Digital holographic microscopy
(DHM).
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Analytical and Numerical Investigation of Spectral Purity and Longitudinal Coherence of the
Rainbow

Saman Y arabi; Mohammad Hossein Jannati; Alireza Rahmani; Masoud Rezvani Jalal
Department of Physics and Engineering of Optics and Laser, Maayer University, Malayer

rezvanijala @malayeru.ac.ir

Abstract- In the present paper, first, the formation of rainbow in the reflection of sun light from rain dropsis simulated.
Then, angular size of the sun from an earth observer (nearly 0.5 degree) and its effect on the spectral purity of the rainbow
and itslongitudinal coherenceisnumerically investigated. It isfound that the angular width of the sun reduces the spectral
purity of the rainbow. It is also shown that, the rainbow light has more coherency that the direct sunlight.

Keywords: Rainbow, Dispersion, Spectral purity, Coherence.
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Fabrication and Comparison of substrates manufactured by graphene oxide for graphene-
enhanced Raman (GERS)

Zahra Sabzevari 1, Maryam Bahreini 2*, Maryam Davari 3
1,2,3 School of Physics, Iran University of Science and Technology, Tehran, Iran

1 Sabzevarizahra78@gmail.com, 2* m_bahreini @iust.ac.ir, 3 Marryamdavari @gmail.com

Abstract- Given the unique properties of graphene and its derivatives such as graphene oxide, it has recently been used
to produce substrates for enhancing Raman spectroscopy, known as Graphene-Enhanced Raman Spectroscopy (GERS).
In this article, Raman signal enhancement is carried out using three different methods. The first method involves
producing the substrate by spraying a graphene oxide suspension with distilled water as the solvent. The second method
consists of spraying a graphene oxide suspension with ethanol as the solvent, and the third method requires spin coating
a graphene oxide suspension with distilled water as the solvent onto a glass slide. Subsequently, the effect of different
substrates on the enhancement of R6G Raman spectra intensity is compared, and it is determined that the spin coating
method performs the best in enhancing Raman spectroscopy.

K eywords: Enhancement, Enhancement Raman spectroscopy, Graphene oxide, Rhodamine
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Investigating the second harmonic efficiency in the P-polarized Laguerre-Gaussian laser-
plasma interaction

Sara Sohrabil, Saeid Jelvanil,2, Katayoon Samavatil*, Laleh Farhang Matinl
1 Department of Physics, North Tehran Branch, Islamic Azad University, Tehran, Iran

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

SaraSohrabi 60@gmail.com, sjelvani @yahoo.com, *k samavati @iau_tnb.ac.ir, Laleh.matin@gmail.com

Abstract- In thisarticle, an analytical study of the second harmonic efficiency (SHE) is presented in the interaction of a
P-polarized weak relativistic laser beam with homogeneous under-dense plasma. The changes in the SHE obtained with
P-polarization have been analyzed concerning the laser radiation angle, Laguerre mode, and spot size. It is shown that
there is a maximum radiation angle where the SHE is maximum. the SHE increases by increasing the larger mode and
decreasing the laser spot size.

Keywords: Laguerre-Gaussian laser beam, under-dense plasma, P-polarization, second harmonic efficiency
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Optical gap engineering in atomically thin monolayers of molybdenum ditellurid (MoTe2)
Sadeghi Dastjerdeh, Nazanin ; Fouladi Oskouei, Javad
Department of Physics, Faculty of Science, Malayer University, Malayer, Iran

nazaninsadeghi 13823@gmail.com, j.fouladi @malayeru.ac.ir

Abstract- In present work, we have investigate theoretically two interacting massive Dirac particles which form the
exciton in monolayer molybdenum ditelluride(MoTe2). The exciton energy dispersion, and its effective mass are obtained
in monolayer MoTe2. Wefind that the binding energy and its effecive mass of A exciton are both smaller than B exciton.
By considering two MoTe2 monolayers, which separated by a dielectric layer, the exciton effective mass can be tuned

continuously by the interlayer separation. The maximum values obtained for the effective mass change of spin-up and

spin-down excitons with a 2-nm-thick hexagonal boron nitride dielectric layer are 1.12 and 1.42 times of the electron rest
mass, respectively. This approach can be used for the optical gap engineering in other two-dimensional materials for use
in photonic and optoel ectronic nanodevices.

Keywords: Exciton, two-dimensional materials, monolayer molybdenum ditelluride, optical gap
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Analysis of Compressed Plasma Dynamics Under Laser Influence and Achieving Nuclear
Fusion

Abbas Fallah*, Fatemeh Rezaei
Tehran, Shariati, Khaje Nasir Toosi University of Technology, Physics Faculty
Mr.abasfallah@gmail.com

Abstract - In this research, the smulation and analysis of compressed plasma using high-energy lasers to achieve
controlled nuclear fusion reactions are investigated. A physical model, including the increase in density, temperature, and
electric field due to plasma compression, has been developed and simulated using parameters from the National Ignition
Facility (NIF). The resultsindicate that the plasma temperature reaches sufficient valuesto initiate fusion, and the energy
produced by this reaction increases significantly. The profiles of density, pressure, and magnetic field are a so examined,
and their effects on energy gain are evaluated.

Keywords: Plasma, Fusion energy production, Plasma density, Plasma temperature, Nuclear fusion
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Nonlinear optical and plasmonic properties of colloidal silver nanoparticles: effect of L-
alanine

Shirin Adampour, Soheil Sharifi, Mehdi Khazei
Department of Physics, Faculty of Science, Ferdows University of Mashhad, Mashhad, Iran

shirinadampour @gmail.com, ssharifi @ferdowsi.um.ac.ir, khazageinezhad@um.ac.ir

Abstract: Thisresearch hasinvestigated the effect of L-Alanine amino acid properties on nonlinear optical and plasmonic
properties of silver nanoparticles. Silver nanoparticles show a plasmonic peak at the wavelength of 420 nm, which
increases with the increase of L-alanine up to 0.001 mM, the peak width increases, and the absorption coefficient
decreases. which shows the reduction of the plasmonic properties of silver nanoparticles. The results of the open valve of
Z-scanner indicate the increase of nonlinear absorption of silver nanoparticles along with the increase of L-alanine

Keywords: amino acid, Absorption coefficient, Nonlinear optics, silver nanoparticles, Z-scanner
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Modeling and Simulation of the Self-Terminating Behavior in a Nitrogen laser
Elahe Pouladkhay, Masoud Rezvani Jalal

Department of Physics, Faculty of Science, Malayer University, Malayer

rezvanijala @malayeru.ac.ir

Abstract- The purpose of this research is to simulate the population inversion in a nitrogen laser and emission of laser
light using rate equations. To thisaim, firstly, the physical properties of the energy levelsinvolved in the laser operation
and governing equations of their populations and also photon densities is presented. Then, the mentioned equations are
solved numerically by a computer code. It is found that such a laser has the self-terminating behavior and cannot be
operated in continuous wave (or CW) mode. One way to dominate such phenomenon is to use pulse pumping. The pulse
pumping can resuscitate the laser radiation but nearly 96 percent of the time will dissipate to depopulate the level 1 of
laser and retain the population inversion.

Keywords: Self-termination, Simulation, Nitrogen laser, Modeling, Rate equations.
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