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Abstract:

We demonstrate magnetization auto-oscillations driven by pure spin currents in spin Hall nano-
oscillators based on NiFe/Pt bilayers. A substantial microwave signal power can be detected,
even at room temperature, indicating that a sizable spin wave amplitude is generated.
Spin torque ferromagnetic resonance measurements reveal that the generated auto-oscillation
frequency lies below the ferromagnetic resonance frequency of NiFe and is therefore well
described by a self-localized spin wave bullet mode. In addition, the effect of surface plasmon
on spin Hall nano oscillators will be discussed.

Biography:
Prior to joining Apple, Mojtaba worked at Western Digital Company and Zeiss corporation
focused on process quality, reliability tests and big data analysis for various MEMS devices,
semiconductor, optical and storage components.

He has received his PhD from the Department of Electrical Engineering at National University
of Singapore. His PhD thesis centered on magnetic devices for storage applications. Meanwhile
he has pursued several postdoc positions in Sweden, UCR, Singapore and Assistant professor at
ASU in areas of device fabrication, magnetoresistance components and module packaging.
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Multidimensional spectroscopy at low frequencies: 2D
Raman-THz Spectroscopy

Extended abstract:

Collective low-frequency molecular motions play an important role in chemical reactivity
and determine the physical properties of condensed-phase molecular systems. These
motions have characteristic spectral features in the terahertz (THz) frequency range,
from 0.1 to 10 THz (3 to 330 cm-1). However, the fast dynamics of these low-frequency
modes result in the appearance of very broad and blurred spectral features in one-
dimensional (1D) spectra, limiting the amount of accessible information that can be
extracted from them. Two-dimensional (2D) spectroscopy can reveal important
spectroscopic information about the broadening mechanism and coupling between
different degrees of freedom that remain hidden in conventional 1D linear spectra.[1-3]
Hybrid two-dimensional (2D) Raman-THz spectroscopy is a novel 2D spectroscopic
technique, developed in our group, to study directly the dynamics and coupling of such
motions. So far, 2D Raman-THz spectroscopy has been successfully applied to
investigate the dynamics and correlation of the intermolecular degrees of freedom in
liquid water[4] and aqueous salt solutions[5] through THz photon echo signals,
providing new insights into the inhomogeneity of the system. More recently, the ability
of 2D Raman-THz spectroscopy to observe vibrational couplings in the THz range by
measuring cross-peaks between sharp intramolecular and broad intermolecular
vibrational modes of halogenated liquids, bromoform (CHBr3) and diiodomethane
(CH2I2), was demonstrated by our group.[6]

In this talk, | will present some of our recent works[7-10] using 2D Raman-THz
spectroscopy as a direct probe of collective intermolecular interactions in molecular
liquids and solids at low frequencies. To show how the previously demonstrated
sensitivity of 2D Raman-THz spectroscopy toward intra- and intermolecular vibrational
couplings, as observed in a model system like CHBr3 [6], can be utilized further to study
the structural characteristics of more complex systems, we have investigated changes
in the cross-peak’s signature as a function of MeOH concentration in the CHBr3-MeOH
binary mixture.[7]

To evaluate the ability of hybrid 2D Raman-THz spectroscopy to disentangle such
couplings in molecular crystals, we have studied the 2D Raman-THz response of the
crystalline B-phase of CHBr3 at low temperatures.[8] This study elucidated the
mechanism responsible for the observed cross-peak features by providing new
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experimental evidence for anharmonic couplings between intra-/intermolecular
vibrational modes.

Finally, to examine the possibility of using this 2D technique to unravel the coupling
between phonon modes in non-centrosymmetric nonlinear crystals, where x(2) is
nonzero, we performed 2D Raman-THz experiments on beta barium borate (BBO)
crystals.[10] Through a combination of theoretical analysis and experimental
investigation, we demonstrate that the second-order nonlinear responses contribute
significantly to the measured signal due to the imperfect balancing, thereby
overwhelming the real third-order nonlinear response. More importantly, we show that
this strong artifact can be effectively suppressed by implementing the bias detection
scheme. By doing so, we successfully isolate the desired third-order nonlinear
response. Our experimentally recovered 2D Raman-THz signal for the x-cut BBO
crystal reveals a distinct cross-peak feature whose frequency position strongly suggests
the presence of phonon-phonon coupling within this crystal. This promising result paves
the way for further expanding the applicability of 2D Raman-THz spectroscopy, thus
facilitating the exploration of anharmonic phonon couplings in nonlinear crystals.

References:

[1] P. Hamm and J. Savolainen, J. Chem. Phys. 2012, 136, 094516.

[2] M. A. Allodi, I. A. Finneran, and G. A. Blake, J. Chem. Phys. 2015, 143, 234204.

[3] M. Sajadi, M. Wolf, and T. Kampfrath, Nat. Commun. 2017, 8, 14963.

[4] J. Savolainen, S. Ahmed, and P. Hamm, Proc. Natl. Acad. Sci. 2013, 110, 20402-20407. [5] A.
Shalit, S. Ahmed, J. Savolainen, and P. Hamm, Nat. Chem. 2017, 9, 273.

[6] G. Ciardi, A. Berger, P. Hamm, and A. Shalit, J. Phys. Chem. Lett. 2019, 10, 4463-4468. [7] A.
Shalit, S. J. Mousavi, and P. Hamm, J. Phys. Chem. B 2021, 125, 581-586.

[8] S. J. Mousavi, A. Berger, P. Hamm, and A. Shalit, J. Chem. Phys. 2022, 156, 174501. [9] B.
Sertcan, S. J. Mousavi, M. lannuzzi, and P. Hamm, J. Chem. Phys. 2023, 158, 014203.

[10] S. J. Mousavi, A. Shalit, and P. Hamm, "Second-order contributions to third-order signals in 2D
Raman-THz spectroscopy of non-centrosymmetric materials ", In preparation.
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Advancing Biomedical Imaging: Molecular-Specific OCT System

for Precision Diagnostics

Abstract:

This presentation explores the groundbreaking Molecular-Specific Optical Coherence
Tomography (OCT) system, aiming to overcome inherent limitations of traditional OCT. While
regular OCT excels in providing high-resolution structural images, it falls short in offering
molecular specificity, limiting its capacity to discern subtle variations in biological samples.
To address this limitation, our work integrates advanced OCT modalities to enhance the
capabilities of traditional systems. The talk will delve into the potential applications of
Photothermal (PT)- OCT, highlighting its ability to capture both structural and functional
information simultaneously. By harnessing photothermal contrast, this technique offers
enhanced sensitivity for imaging specific biomolecules and has promising applications in fields
such as cancer research, neurology, and cardiovascular studies. However, as with any emerging
technology, there are challenges to address. The talk will discuss current limitations of PT-
OCT, including optimization of excitation sources, signal processing complexities, and the
need for robust calibration methods. Ongoing research efforts aimed at overcoming these
challenges will also be highlighted. Join us in exploring the exciting frontier of PT-OCT, where
we unravel its capabilities, showcase potential applications, and discuss the ongoing efforts to
refine and expand its utility. The talk will provide valuable insights into the future of
biomedical imaging and the role of PT-OCT in advancing precision diagnostics and
understanding complex biological systems.
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Nonlinear Optics of IR and THz Radiation

Department of Physics and School of Electrical Engineering and Computer Science
University of Ottawa, Ottawa ON, Canada

Abstract:
This contribution presents a brief overview of research in infrared and terahertz nonlinear optics.
The talk will include a discussion of early work including difference-frequency generation,
infrared detection by upconversion via sum-frequency generation, and frequency down-shifting
by stimulated Raman scattering [1]. The talk will also include more recent work including
nonlinear optical means for THz generation [2] and consideration of the extremely largeTHz third-
order nonlinear optical response resulting from phonon resonances [3]).

REFERENCES

1. My favourite reference to early work in nonlinear optics especially from a quantum-electronics perspective is the
review article of W. Kaiser and M. Maier in Laser Handbook, Vol. 2, ed. by F.T. Arecchi, E.O. Schulz-Dubois
(North-Holland, Amsterdam 1972) Chap. E2

2. An important example of THz generation through nonlinear optics is the work of Hebling, J., Almasi, G., Kozma,
I.Z., Kuhl, J., Velocity matching by pulse front tilting for large-area THz-pulse generation, Opt. Express 10, 1161—
1166 (2002) and Hebling, J., Yeh, K.-L., Hoffmann, Matthias C., Bartal, B., Nelson, K.A., Generation of high-
power terahertz pulses by tilted-pulse-front excitation and their application possibilities, J. Opt. Soc. Am. B 25,
B6-B19 (2008).

3. My recent work on THz science is included in the following research papers
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Study of clearing agent diffusion in rat skin tissue

Elahe Dehghani Champari, “"Mohammad Ali Ansari

Ellahedehghani@gmail.com, m ansari@sbu.ac.ir

Abstract- Finding an efficient, safe and low-cost medical diagnosis method is one of the important goals in research
fields. But despite all the advantages, the use of optical imaging methods in medical diagnosis in scattered
environments such as biological tissues have very little clarity and penetration. Therefore, researchers are looking
for ways to reduce the scattering properties of the tissue and thus increase the resolution of the image. The concept
of Optical clearing has been introduced for this purpose. Optical clearing of tissue has shown great potential in
improving various optical imaging functions. In this work, three optical brighteners, glucose, sucrose and glycerol,
have been used. First, glucose and sucrose are prepared in 40% and 60% solutions and then mixed with 100%
glycerol in different proportions. After checking and testing, we reached 2 optimal optical clarifying solutions. The
use of parallel transmission and reflection method was used to investigate the changes caused by optical
brightening agents in imaging performance, tissue optical properties and permeability. The total attenuation
coefficient, the amount of the diffusion coefficient and the time changes of the diffusion coefficient were measured
during this study and their values were reported. Also, the optimal solution with favorable conditions has been
introduced.

Keywords: optical clearing, Glycerol, Total attenuation coefficient, diffusion coefficient, Temporal variations of
diffusion coefficient
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Sajedi.abolfazl.1994@gmail.com, Vahidi.seraj@gmail.com
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Elemental Analysis of Kidney Stones using Laser Induced Breakdown

Spectroscopy technique
Rezvan Babamir!, Mohammad Ali Haddad'?, Seyed Hassan Tavassoli®, Abolfazl Sajedi?,
Serajuddin Vahidi*

!Department of Physics,Yazd University, Yazd, Iran.
%Photonic Research Group, Laser Spectroscopy Research Laboratory, Yazd University, Yazd, Iran.
3Laser and Plasma Research Institute, Shahid Beheshti University, Tehran, Iran.
“Department of Urology, Shahid Rahhnemoun Hospital, Farrokhi Street, Yazd, Iran.

Abstract- In this study, different samples of urinary system stones were analyzed using the laser-induced
breakdown spectroscopy (LIBS) method for elemental analysis. In our experimental setup, a Q-switched
Nd:YAG laser with a wavelength of 1064 nm is used to generate induced plasma and record the emission
line from the samples. Elements such as Ca, Fe, Na, Ti, Cu, Si, Al, Cr, Mg, Ar, Sr, Mn, Ba, and Mo are
found in the majority of the analyzed samples.

Keywords: Analysis of Elements, Kidney Stone, Laser-Induced Breakdown Spectroscopy (LIBS), Plasma, Urology.
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Accelerating the efficacy of pharmaceutical nanoemulsion on
Staphylococcus aureus bacteria by optical trapping and exposure by
femtosecond pulses

Nastaran Kahrarian®, Atoosa Sadat Arabanian®, Zinab Moradi Alvand?, Hasan rafati?>, Reza Massudi*

Laser and Plasma Research Institute, Shahid Beheshti University, Tehran, Iran? [¥]

Research Institute of Medicinal Plants and Raw Materials, Shahid Beheshti University, Tehran, Iran? (o]

Abstract- Creating changes in the surface structure of the cell due to destructive methods such as drugs or chemicals and non-
destructive methods such as exposure by laser light has received much attention in the field of cell biology. Exposure of cells
by femtosecond laser pulses can increase their drug permeability without thermal destruction. In this article, by optical
trapping of bacteria (Staphylococcus aureus), its structural changes are observed and recorded in the presence of medicinal
substance and under the radiation of femtosecond laser pulses for 20 minutes. It is also shown that with the help of exposure
by femtosecond laser pulses, the effectiveness of the medicinal substance is accelerated.

Keywords: Optical Tweezer, bacteria, femtosecond laser pulses, cell membrane.

YO


mailto:n.kahrarrian@Mail.sbu.ac.ir
mailto:R-massudi@sbu.ac.ir

Sigigd 9 Syl el S el o
S)3Ld 5 (gt il S5 o5l
Obls oBidls ol u Sigigd
VEY g V) G A

gleals al=siils

G 1P SISy 9y b pud g pud W95 5H909 CBL o plod

"l prles Glades ol g i
Zeynab.nabavi@khu.ac.ir , Mohajer@khu.ac.ir*

TS o0 ylaP SBELASIS (S b 0aSLEINS «Sig g9 olliulojl |

ool (5110 (5T &Bgo & (At 9 ol 5l el oudh AL e 30 w0 9 Sy Jole (ymogd ()l 43 039 0l (4l ya — oSz
S0 oWl 2 e 99 (pf (e 2o g il B Ay g S g (S Al 90 Ay (S g ool il (slog
g 4 3By i b lasasio 4 5l wiile (oo Cugume 1510 (b pw (aaid (Sl (b fordlygiws w8 3y
a0 g e heS Sla diged B9 ()l 30 g oo bl &y jw g 4y 3B S (U g, 3l el (L 1) (s (40 il
‘Sé)iiwu o dwlxo g ;.\J')A é».u‘ o9 3 eolasiwl b g ol Cuuds .eU G930 9 S o3l o 2999 y5u0 ol wo b
293 ! LT o jaled g (psiin mud oy g s Ji95 (SLdiges m gli (H-G) cpaliciicy )5 od (b3l &b sleg 3 (9)

ol 5 i 2 sl agly (ST ceeBas g e s Z8b (ol pmolly wJS
Optical Differentiation Between Benign and Malignant
Tumors by Forward Scattering

Zeynab Nabavi', Salman Mohajer Mazandarani™

!Biophotonics laboratory, Physics department, Kharazmi University, Karaj.

Abstract- Nowadays cancer is known as the second leading cause of death in the world, so early
detection is important. Body mass is divided into two general categories benign and malignant
types; distinguishing between these types is the most important challenge for doctors. Clinical
guidelines for cancer diagnosis have several limitations, such as the need for experienced
specialists, cost, and time-consuming, so the need to use low-cost and fast methods is felt. In this
study, benign and malignant samples were cut by microtome and then fixed on slides; by using
the optical scattering method and calculation of anisotropy(g) and the width of H-G fitting
function, the difference between benign and malignant samples is determined and differentiate
between them is possible.

Keywords: cancer, benign and malignant tissue, forward scattering, Henyey- Greenstein.
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Investigating the effect of polarization of incident light in the second
harmonic generation nonlinear imaging of rat heart tissue

Shahab Karimi, Atoosa Sadat Arabanian, Reza Massudi

sh karimi@sbu.ac.ir, a arabanian@sbu.ac.ir, r-massudi@sbu.ac.ir

Abstract — Due to the nonlinear dependence on the incident light intensity, second harmonic generation (SHG)
microscopy is capable of improving the resolution, contrast, and signal-to-background noise ratio compared to
conventional linear microscopes. In this article, by manufacturing a second harmonic generation microscope and
employing the phase-sensitive detection method, imaging of the noncentrosymmetric sample of rat heart tissue is
performed. By analyzing the obtained images, an enhancement in resolution and contrast compared to images
obtained from wide field microscopy is clearly observed. Furthermore, the system's sensitivity to incident
femtosecond laser pulse polarization is demonstrated by comparing images of rat heart tissue under two linear
and circular light polarizations.

Keywords: Nonlinear microscopy, Second harmonic generation microscope,Femtosecond laser pulses,
Noncentrosymmetric structures, Polarization, Biological samples
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Investigating the effect of excitation source power on the production of reactive
oxygen species in photodynamic Therapy.

S.Delavari, E.Heydari

Sepidehdelavari@Khu.ac.ir, E.heydari@Khu.ac.ir

The power of the excitation source used in the Photodynamic therapy process directly affects the
production of reactive oxygen species. Also, time-resolved spectroscopy using photonic sensors in order
to detect the production of reactive oxygen species in photodynamic therapy provides the possibility of

continuous monitoring of the production and consumption of these species.
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Fabrication of Nanophotonic Microneedles for Glucose Sensing

Faeze Dadgar, Esmaeil Heydari, Mohamad hosein Majles ara, Mohamad adel Ghias
Kharazmi university, Faculty of Physics, Nanophotonic sensors and optofluidics lab

faeze.dadgar@khu.ac.ir, e.heydari@khu.ac.ir, majlesara@khu.ac.ir, ghiass@modares.ac.ir

In this research, the platform of photonic microneedles, which is made by nanoimprint lithography method, is
used to measure glucose. The microneedles made in a patch with dimensions of 1x1 cm are uniformly placed, the
average height of each microneedle is equal to 244.16 micrometers, and the distance between the bases of the
microneedles is about 541.55 micrometers, as well as the sharpness Their tips have a diameter of about 23.96
micrometers. The function of the sensor is that microneedles are applied to the skin, the platinum metal complex
used in the microneedles is excited under blue laser radiation, which causes oxygen consumption due to the
concentration of glucose in the environment and the reaction of glucose with glucose oxidase. which is checked by
measuring the fluorescence lifetime of glucose concentration.

Keywords: photonic active micro-needles, platinum metal complex, glucose measurement
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The non-invasive optical technique for estimating the concentration of
glycated hemoglobin in blood

Sara Momenimokoei!, Zahra Amini?, Ezeddin Mohajerani?, Samad Roshanentezar!

Tabriz University, Faculty of Physics. Email: sara.momeni67@gmail.com

2Shahid Beheshti University, Laser & plasma Research Institute, Tehran, Iran

Email: e-mohajerani@sbu.ac.ir

Abstract- Non-invasive methods facilitate continuous monitoring of glucose levels. A novel approach in this field
involves applying glycated hemoglobin as a marker for analyzing glucose variations. Here, we explore diffuse
reflectance spectroscopy and investigate glucose changes by examining spectra obtained in and non-fasting states.
The direct correlation between changes in diffuse reflectance spectra from the skin and glucometer results.
Common challenges of these systems are discussed, and a perspective on current and future solutions is presented.

Keywords: Diffuse Reflectance Spectroscopy, Non-invasive Glucose, Hemoglobin, Glycated Hemoglobin.
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A Photonic Oxygen Sensor for Evaluation of the Oxygen

Release of Calcium Peroxide Nanoparticles in Solid Lipid
Nanoparticles

Mobina Amiri, Hanie Rezaee Far, Esmaeil Heydari, Mohammad Moeini
Faculty of Physics, Kharazmi University, Mofateh Ave., Tehran, Iran
Amir Kabir University of Technology (Polytechnic), Hafez St., Tehran

Abstract- Oxygen is an essential metabolite for the survival and functioning of aerobic organisms that are involved
in various cellular behaviors. Nanomaterials such as calcium peroxide produces oxygen and H202 when exposed
to water. To avoid the toxic effects of H202, they are placed in different lipid coatings. Different methods are used
to measure the oxygen release of nanoparticles. Recently, photonic measurements have received attention due to
their simplicity and high accuracy. In this research, calcium peroxide nanoparticles were placed in solid lipid
nanoparticles, which were melted by applying temperature to the system and exposed calcium peroxide to water,
and At the same time, it measures the amount of released oxygen by a photonic sensor.

Keywords: calcium peroxide, nanoparticles, oxygen release, photonic sensor
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Spectroscopic Photo-Thermal Optical Coherence Tomography for
Specific Detection of Molecule of Interest

Mohammadhossein Salimi
York University, Toronto, Canada, mhsalimi@yorku.ca

Abstract- This study demonstrates advancements in Photothermal Optical Coherence Tomography (PT-OCT) for enhanced specificity
in detecting materials relevant to atherosclerotic plaques. Employing principles of spectroscopy, the study proposes a strategy that
utilizes dual-wavelength PT-OCT to differentiate materials based on their absorption characteristics. Results align with expectations
from absorption spectra, enabling specific tissue constituent detection. The application of this strategy in imaging showcases its
potential in unveiling concealed chemical information within samples. Notably, the study emphasizes the necessity of a dual-
wavelength approach, exemplified by the distinction between collagen, elastin, lipid, and water at 1210 nm and 1040 nm. Designing
an effective spectroscopic setup requires a careful compromise considering sample properties, geometry, and tissue constituents. The
paper underscores the importance of at least two PT lasers with varying absorption characteristics for improved detection certainty.
While probing at multiple wavelengths enhances performance, it introduces complexity and increased setup costs. The spectroscopic
PT-OCT emerges as a complementary and valuable method, offering enhanced specificity in the detection of molecules of interest,
thus contributing to the evolving landscape of non-invasive imaging techniques.

Keywords: Optical Coherence Tomography, Photothermal Optical Coherence Tomography, Spectroscopy, Molecular
Detection, Diagnostic Precision, Advanced Detection Techniques

Yy



Ol
Sgigl 9 Syl sl S
i il iS rend il
Olnl Sigigh (55l 5
Oliels oBils
VE-Y cpege ) 19

gleals al=siils

— S s Faewlly (s, LSLugil Jsid p pol ST 5 dly Slasi 5
P gm0 gl
'GIF e v y0 9 ity 8Ly dnaaw ! (0 p8 duxe
w3 oy Lo 0518 (S jud ouSiiles!
O RL O (Sl (19389 pole oBLig Ty 0giilsS (sUo s yglid § Sigi b ouSiung '

Mohadeseh.arabi@semnan.ac.ir, spanahi@aeoi.org.ir, m aliannezhadi@semnan.ac.ir

p ool = IS (53895 I3 4l (sl wigai (B0 (Al 1 ooliiusl b pgainngll— IS (sl )i Lsgils callio (9] 50 — 00
slass by g £+ mI/CM? 65531 L 43 (RS Ll .ol Cawds 1O NS ko Lty 9 1Y NM Zgo Job LAIF yos 351 55 il bawgs
il s i 9 ool Censy o3 gliio olagl 5 Uz oS by Uyl Lus a3 so 3L FESEM 3 gluai s ol 5 3d oy Yoo 3 1o
ol @l ol QUL 9 ©de i 4 (65 Il Yee 900 boudh adgi diged )0 L ey a5 wad oo (LIS 35 DRS (2w

3310 Conndl Ll 5 (5 S plii (Sodgomlly 5o )5 50 Allis

pseinlT o JSa5  igmmlly Li5Losil os31855 3l pmal 351 5 o3l 3215

Effect of the excimer laser pulse number on the formation of
bimetallic nickel-aluminum plasmonic nanostructures

Mohadeseh Arabi!, Somayeh Panahibakhsh?®, Maryam Aliannezhadi!
'Faculty 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

Mohadeseh.arabi@semnan.ac.ir, spanahi@aeoi.org.ir , m aliannezhadi@semnan.ac.ir

Abstract- In this paper, nickel-aluminum nanostructures are obtained by irradiating nickel-aluminum bimetallic
thin layer samples by ArF excimer laser irradiation with a wavelength of 193 nm and a time width of 15 ns.
Irradiation was performed at an energy fluence of 60 mJ/cm? and with the number of 10 and 200 laser pulses.
FESEM images show that structures with different shapes, densities and dimensions are obtained, and DRS results
also show that absorption and reflection are dominant in the samples produced by 10 and 200 laser pulses,
respectively. The results of this paper are important in plasmonic applications such as sensors and antennas.

Keywords: Excimer laser, bimetallic thin layer, plasmonic nanostructure, nickel, aluminum
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Synthesis and study of optical properties of perovskite wires of three-
dimensional MAPbBr, and quasi-two-dimensional BA,MA,Pb.Br,,

Robab Azharshokofeh, Nima Fathalizadeh, Asghar Asgari, Sohrab Ahmadi Kandjani

Physics of Optics & Lasers Department, Faculty of Physics, University of Tabriz, Tabriz.

Abstract- Metal halide perovskite wires are expected to serve as building blocks for next-generation photonic
devices due to their attractive optoelectronic properties. The excellent performance of devices based on these wires
is mainly attributed to features such as good crystalline structure, longer lifetime, and confined carrier transport.
Various methods have been developed to fabricate photonic devices based on these perovskite wires, such as solar
cells and light-emitting diodes. In this research, a spatially confined growth method has been used to synthesize
three-dimensional MAPbBr; perovskite wires with a DVD-R master template, and quasi-two-dimensional
BA,MA,Pb;Br;, perovskite wires with a Blu-ray master template, Then their morphology and optical properties
have been investigated.

Keywords: Metal halide perovskite wires, Photonic devices, Space-Confined Growth
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Application of self-organized plasmonic gratings in photosensitive thin films as polarizers

Ozra Kiasatfar, Arashmid Nahal. Photonic Materials Research Laboratory, Department of
Physics, College of Science, University of Tehran, Tehran, Iran. nahal@ut.ac.ir,
ozra.kiasatfar@ut.ac.ir

Abstract- As a result of the interaction of a linear polarized laser beam with a photosensitive nanolayer doped by
silver nanoparticles self-organized plasmonic grating forms. The self-organized plasmonic gratings are made of
conductive chains of silver nanoparticles. The intensity of absorption in the direction parallel to the nanostructures
differs from the absorption in the direction perpendicular to the gratings. If one places two identical
nanostructures parallel to each other in front of the probe light, and then measures the variation of absorption of
a probe beam intensity after the second nanostructure at different angles between the two directions of the
gratings, one can investigate the Malus law. This measurement confirmed that the probe light passed through the
grating became polarized. That is, the self-organized plasmonic gratings in light-sensitive thin films can be used
as polarizers. The exposure time plays an important role in the quality of the generated grating. The percentage
of polarization of the probe beam is a function of the exposure time which could be considered as a control
parameter.

Keywords: Malus law, Polarizer, Self-organized plasmonic nanostructure.
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Surface Ni Nanoparticles induced by interactions of
nanosecond laser pulses with nickel thin film

Somayeh Khorshidsavar!, Maryam Aliannezhadi?*, Somayeh Panahibakhsh?

IFaculty of Physics, Semnan University, PO Box: 35195-363, Semnan, Iran, sahar.khorshidil401@semnan.ac.ir
2 Faculty of Physics, Semnan University, PO Box: 35195-363, Semnan, Iran, m_aliannezhadi@semnan.ac.ir
3 Photonics and Quantum Technologies Research School, Nuclear Science and Technology Research Institute, Tehran,
Iran, spanahi@aeoi.org.ir

Abstract- Due to their unique properties, nickel nanoparticles are of interest in various fields such as biosensors,
imaging, data storage, drug delivery, etc. Producing surface nickel nanoparticles based on laser ablation is a rapid
method for pure nanoparticle production. Therefore, the possibility of nickel nanoparticle production through the
interaction of excimer laser pulses with a thin nickel film is investigated in the paper. The results illuminate that
Irradiation of two excimer laser pulses with an energy flux of 50 mJ/cm? to a thin film of nickel (80 nm thickness)
leads to the production of low-value Ni nanoparticles, while five pulses cause the creation of uniform nickel
nanoclusters including spherical nanoparticles with an average diameter of 35.7 nm. The observed localized
surface plasmon resonance peaks in the 200 to 400 nanometers range are also attributed to the presence of nickel
nanoparticles with various diameters in the nickel samples.

Keywords: Localized surface plasmon resonance (LSPR), Laser-thin film interaction, Metallic nanoparticles, Nickel
thin film, excimer laser.
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Measurement of Linear and non-linear optical properties of CdTe,
Cds Nano particles and CdTe/CdS core-shell.

Amir Hosein Shokouh, Mohammad Khanzadeh*, Mehdi molaie, Farzad Farahmandzadeh

Vali-e-Asr University of Rafsanjan, Faculty of Basic science, Department of physics

Abstract- CdS and CdTe nanoparticles and the CdS/CdTe core/shell have many applications in
photonics as solar cells, optical and electrooptical sensors. In this paper, their nonlinear spectral and
optical properties (absorption coefficient and nonlinear refractive index) were measured using the
z-scan method by CW diode laser (A=532nm ,1,=0.6624 (ﬁ)xlo"’). Nonlinear absorption and refraction

coefficients were obtained for nanoparticles: CdS (0.2675,-0.105), CdTe (0.2856,0.060) and their

core-shell CdTe/CdS (0.0982, 0.005) [(=)x10° ,(ﬁ)XIO'“] respectively.The results obtained from

the nonlinear optical coefficients in CdTe core and CdS shell independently have self-focusing and
self-defocusing behavior, and in the core-shell, they are self-focusing.

Keywords: CdS-CdTe nanomaterials, CdTe/Cds core-shell, Non-linear absorption coefficient, Non-linear refractive
index, Z-scan.
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Study of structural, electronic and optical properties of y-Ga20s3
semiconductor nanopowders
Mahsa Sadat Sarmalek, Mehdi Adelifard*

mahsa.sarmalek55555@amail.com, * adelifard@du.ac.ir

Abstract- Ga203 as a compound semiconductor with a very wide bandgap (4.9-5.3 eV), high electrical breakdown voltage,
having unique physical properties, especially in electronics, ultraviolet light detectors and solar cells, has attracted a lot
of attention. In recent years, extensive research has been done on the stable phase - Ga,O3 and the construction of various
B- Gaz03 nanostructures and less attention has been paid to other unstable phases a- Gaz0s3, 8- Ga203 and y- Ga;03, hence
finding effective methods of synthesizing unstable phases for research on their physical and chemical properties as well
as achieving their unique properties in the scale Nano and finding potential applications in modern technology is of great
importance. In this research, y- Ga,Oz semiconductor was manufactured by hydrothermal method in order to achieve a
stable y-Ga203 phase. The studied samples were characterized using X-ray diffraction (XRD), field emission scanning
electron microscope (FESEM), UV-Vis spectrometer and Fourier transform infrared spectroscopy (FTIR). The study of
X-ray patterns (XRD) on the samples shows the formation of y- GayOs structure with the preferred peak (311)
corresponding to the cubic phase.

Keywords: gallium oxide, hydrothermal method, Optical properties, oxide semiconductor
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Synthesis and investigation of optical properties of tin oxide-

polyaniline nanocomposite
Ghazal Varmazyar!®, Kazem Jamshidi-Ghaleh?, Tavakkol Tohidi?, Somayeh Tohidi®
'. Department of Physics, Azarbaijan Shahid Madani University, Tabriz, Iran
2, Northwest Research Complex (Bonab), Radiation Applications Research School, Nuclear
Science and Technology Research Institute (NSTRI), Tehran, Iran

3.Department of Physics, Faculty of Physics, Tabriz University, Tabriz-lran
Abstract- PANI/SnO2 nanocomposites are made with the help of a combined method of hydrothermal and
chemical polymerization, which is one of the most important methods for preparing nanoparticles using uniform
synthesis, and ammonium persulfate is used as a converter of organic-inorganic nanocomposite materials. SnO2
nanoparticles with is a percentage Different weights of 30%, 20%, 10% and 5% were embedded in the
polyaniline chamber. In this article, different techniques such as X-ray diffraction (XRD) were used to study the
structure of the particles and estimate their size. Also, photoluminescence (PL) measurements are used to study
electron transitions and scanning electron microscopy (SEM) and ultraviolet-visible absorption spectrum (UV-
VIS) are used to examine morphological materials and optical properties, respectively. Characterization (SEM)
indicates that the synthesized SnO2 powders contain spherical particles and polyaniline nanotubes that contain
.these particles with an average size of 23.782 nm
Keywords: Tin oxide, Polyaniline, Hydrothermal synthesis, Nanocomposite
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Synthesis of Bismuth ferrite nanoparticle and its effects on
liquid crystals with negative anisotropy

Maryam Beigmohammadi Azizi, Jafar Poursamd bonab, Mahsa Khadem Sadigh and
Amirhossein Moayednia

MaryamBeigmohammadi@gmail.com, JPoursamad@yahoo.com, Mahsa.Sadich@yahoo.com

Department of Laser and Optics engineering, University of Bonab, Bonab, Iran

Abstract- Bismuth ferrite (BiFe03) is a multiferroic consisting of ferroelectric and antiferromagnetic properties,
so bismuth ferrite nanoparticles with high purity have been highly regarded for their potential applications in
various technological applications . Therefore, in this research, a simple and efficient method is used to produce
BiFe0; powder. Also, different dielectric anisotropy was observed with changing the weight percent of
nanoparticles in liquid crystal. Analysis of the obtained data shows that the dielectric constant of nematic liquid
crystal doped with a low percentage of bismuth ferrite nanoparticles can be controlled.

Keywords: Bismuth ferrite, Multiferroic, Anisotropy, Liquid crystal
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Fabrication of ultraviolet (UVA) sensors based on ZnO nanostructured on flexible substrate
Rasoul Askari, Fatemeh Bageri, Hamid Haratizadeh

Physics Department, Shahrood University of Technology, 3619995161, Shahrood, Iran

Abstract- In this research, UV sensors based on ZnO nanostructured were fabricated using simple and low-cost methods. ZnO
nanostructured materials synthesized by hydrothermal method were deposited on hard (glass) and flexible (polymeric)
substrates using drop cast method. The fabricated sensors were investigated under different radiation conditions. The external
quantum efficiency of UV sensors based on hard and flexible substrate was 161.7% and 290.2% (at 365 nm/10 V bias),
respectively. In addition, the current ratios under UV to visible (360 nm/400 nm) for the hard and flexible substrate were
obtained as 810 and 1728, respectively. The importance of this research, in addition to making a UVA sensor with a cheap
method and mass production capability, is the success in making it on flexible substrates, which can have wide applications in
various fields such as wearable sensors.

Keywords: UVA sensor, wearable sensors, flexible substrate, ZnO, nano particles, mass production.
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The effectiveness of Jan Teller's effect on nonlinear optical

properties of Cu (1-2x) Ni(x) Zn (x) Fe,O, nanoparticles

Mariyah veisi, yasser Rajabi, Ahmad gholizadeh

marziyehveisi6@gmail.com , y.rajabi@du.ac.ir , gholizadeh@du.ac.ir

Abstract

Nonlinear optics play an extremely important role in the countless optical devices that seems essential in today’s daily
life. For this reason, it is very important to find new materials with nonlinear optical behavior. In this article, the
relationship between the presence of Cu?* ions in the 8-facet position and the Jan Teller effect with the nonlinear
optical behavior of the sample Cu (1-2x) Ni(x) Zn (x) Fe204is studied. In this article, the diffraction rings method is
used to investigate the nonlinear optical behavior of the sample. The results clearly show the change in the nonlinear
optical behavior of the samples with the degree of Jan Teller's effect

Keywords: Nanoparticles- jahn teller effect -Nonlinear optics- Nonlinear refractive index- Diffraction
rings
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Optical and electrochromic properties of titanium oxide thin film
prepared by high-pressure sputtering

Sadegh Soltani !, Mahdi Ardyanian %, and Mohammad Mahdi Shahidi 3

1,2: School of Physics, Damghan University, Damghan, Iran, Soltani.137@gmail.com, Ardyanian@du.ac.ir
3: School of Physics, Shahrood University of Technology, Shahrood, Iran, Mmahdishahidi@gmail.com

Abstract- In this paper, 115nm-thick titanium oxide thin film was deposited onto FTO substrate using the
sputtering method under high pressure and low temperature; then its structural, optical, and electrochromic
properties were investigated. The results indicate that the deposited layer is amorphous and has a wide band gap
of 3.69 eV and excellent optical transparency. Also, the resulting film with a change in optical transmittance of
45.53% at the wavelength of 633 nm, shows significant electrochromic properties.

Keywords: Amorphous, Electrochromic, Sputtering, Thin film, Titanium oxide
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Laser irradiation of brass metal using fiber laser and its wettability investigation

Arezou Joudaki', Babak Jaleh?, Ensiye Shabanlou?, Saeid Azizian?

'Department of Physics, Faculty of Science, Bu-Ali Sina University, Hamedan.
’Department of Chemistry, Faculty of Science, Bu-Ali Sina University, Hamedan.

joudaki.arezoo78@gmail.com, jaleh@basu.ac.ir, en30.sh.sh73@gmail.com, sazizian@basu.ac.ir

Abstract- Laser ablation method as an easy, green and low-cost technique is so suitable for fabrication of
superhydrophobic metal surfaces. In this research, the surface of brass metal was irradiated separately in air
atmosphere at different laser beam powers with keeping other laser parameters constant. Before and after laser
ablation process, X-ray diffraction (XRD) analysis and scanning electron microscopy (SEM) were applied to
investigate their crystal structure and morphology of the surfaces, respectively. XRD test confirmed the formation
of copper oxide structures on the ablated brass surfaces. As a result, it was observed that the brass metal
immediately after the laser ablation process became hydrophilic owing to the change in the surfaces’ morphology
and the formation of new structures on the brass surface. Eventually, by aging effect, the wettability of irradiated
brass surfaces changed from super-hydrophilic to super-hydrophobic due to the surface chemistry changing.

Keywords: brass, hydrophilic, hydrophobic, laser ablation, wettability
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Effect of silver cathode depotion rate on organic light emitting diode
performance

Fatemeh shariatiniya, Mohammad Reza Fadavieslam

I'School of Physics, Damghan University, Damghan, fshariatinia@yahoo.com,
m.r.fadavieslam@du.ac.ir

Abstract- In this research, organic light emitting diodes (OLEDs) with Glass/ITO/PEDOT:PSS/Alg3/Ag
structure were fabricated. In the diodes, silver was used as the cathode and the effect of deposition rate 0.1, 0.5
and 2 nm/s of silver on the performance of the diodes was investigated. The structure of silver thin films was
studied by X-ray diffraction (XRD), field emission scanning electron microscope (FESEM) and atomic force
microscope (AFM). The structural characterization results showed that the films have a polycrystalline in a
cubic crystal structure with preferred orientations along (111) and increasing deposion rate of films cause to
increases the grain size. The current-voltage characterization and light emission spectroscopy of diodes were
performed. In general, increasing deposion rate of films cause to reduce the threshold voltage and increased
the intensity of the emission spectrum of the diodes.

Keywords: organic light emitting diode, silver depotion rate, cathode
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Design and simulation of multilayer assembly for mirrors with high laser damage threshold at
1064 nm wavelength

Mohammad Najafi, HamidReza Fallah, Morteza Hajimahmoodzadeh, Hosein = Zabolian

Faculty of Physics, University of Isfahan

Abstract- The power and energy density of the laser increases, it damages the mirrors that create a laser
cavity in the laser from heat absorption and dielectric breakdown, which causes destruction and
breakage in the mirrors. One of the ways to prevent damage and raise the damage point of the laser is
to control the electric field in the mirror layers, which are usually made of pairs of high and low
refractive index layers of dielectric materials that absorb less than metals. In this paper, we have
minimized the electric field at the boundary of the layers, which is vulnerable, for the pair of SiO2 and
Zr02 layers using McLeod software and optimizing the thickness of the layers in order to raise the laser
damage threshold.

Keywords: Laser damage threshold, laser mirrors, high power laser.
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Investigating the effect of cobalt oxide nanoparticles on the impedance
values of E7 nematic liquid crystal at different frequencies

Mahsa Khadem Sadigh™!, Fatemeh Norfard!

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

mahsa.sadigh@vyahoo.com, noorfatameh@gmail.com

Abstract- Liquid crystals with unique directional order features play an important role in designing and
manufacturing optical and photonic devices. Therefore, improving their performance and controlling their
performance in different systems plays an important role. One of the effective methods is contamination of liquid
crystal samples with nanoparticles. For this purpose, in this study, the effects of cobalt oxide nanoparticles on the
impedance values of pure and doped samples were investigated. According to the obtained results, the impedance
values depend on the orientation of liquid crystal molecules, nanoparticle concentration and frequency.

Keywords: Cobalt Oxide, Impedance, liquid crystal, Nanoparticle.
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The effect of changing the Laguerre-Gaussian mode on the dynamic
light scattering

Maryam Torfeh Esfahani, Daryoush Abdollahpour and Hamid R. Khalesifard

Department of physics, Institute for Advanced studies in Basic Sciences (IASBS), Zanjan
Iran, maryam.torfeh.esfahani@gmail.com

Abstract- It is demonstrated here the dynamic light scattering in the forward direction, as well as the effect of
changing the Laguerre-Gaussian wave mode on the dynamic light scattering. Laboratory results obtained from
scattering light with two different Laguerre-Gaussian modes from colloidal spherical particles are presented, and
the diffusion constant and particle size are calculated and compared with each other using the intensity correlation
function for scattered light. The article demonstrates that only about 20 microliters of suspended nanoparticles in
water are sufficient for measuring their size in the forward direction in the experimental setup.

Keywords: Autocorrelation function, Diffusion constant, Dynamic light scattering (DLS), Laguerre-Gaussian beam (LG
beam, LG beam modes.
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Fabrication and characterization of a flash lamp to produce continues
Spectrum UVC radiation
Reza, Ebrahimnezhad Darzi'?, Farshad Sohbatzadeh 2, and Motahare, Aminjarrahi 12,
1. Atomic and Molecular Physics group, Science department, University of Mazandaran. Babolsar.
2. Plasma research core, Science department, University of Mazandaran. Babolsar

Abstract- In this research, the construction of 500 watts pulsed flashlight to produce continuous electromagnetic
radiation in the ultraviolet region, especially in the UVC region, has been discussed. The lamp cover is made of
quartz, tungsten and thorium alloy is used as electrodes and argon working gas at a pressure of 80 mbar. The two-
stage Simmer-arc starting method was used. The voltage used for the simmer was 12 kV continuous sinusoidal and
the arcing voltage was applied from 800 to 1000 volts. The peak current in the electric discharge with a voltage of
800 volts was measured 1000 amperes with a full width at half maximum 200 microseconds. The emission spectrum
of the lamp was recorded from a distance in the range of 200 to 1100 nm. The results showed that in the region of
200 to 280 nm, a considerable continuous radiation spectrum is emitted by the lamp, although in the UVC spectral
range, dominant lines were also recorded at the wavelengths of 279 and 243 nm.

Keywords: Flash lamp, Ultraviolet radiation, Vacuum ultraviolet.
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Investigation of refractive indices and order parameter of pure and
doped liquid crystals

Mahsa Khadem Sadigh*!, Maryam Beygmohamadi! and Amirhossein Moayednia!
IDepartment of Laser and Optical Engineering, University of Bonab, Bonab, Iran

mahsa.sadigh@yahoo.com

Abstract- In this experimental work, ordinary and extraordinary refractive indices and order parameter of pure
and doped nematic liquid crystals with different weight percentage of R-1011 were investigated. According to the
results, refractive indices and order parameter of liquid crystal samples depend highly on temperature and weight
parentage of chiral dopant. By increasing temperature, order parameter and refractive indices values were
decreased. Moreover, by increasing the weight percentage of chiral dopants, the values of order parameter and
refractive indices were decreased. Therefore, the physical properties of a nematic liquid crystal can be controlled
by weight percentage of doped chiral dopant.

Keywords: Liquid crystal, Order parameter, Refractive index, Temperature.
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Design, fabrication, and characterization of force sensor using an optical micro-resonator
IMahdi Shayganmanesh, Rayhane Mokhtari, Mohammad Hossein Mahdieh

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

! shaygan@iust.ac.ir 2r-mokhtari96@physics.iust.ac.ir *mahdm@iust.ac.ir

Abstract- In this paper, design and fabrication of a force sensor by using optical micro-resonator is presented. The
micro-resonator is a transparent polymer with cylindrical geometry. The micro-resonator is filled with solution of
Rhodamine B in Glycerol and optically pumped by second harmonic of a nanosecond Nd:YAG laser. The sensor
was examined by applying a force so that the circular cross section of the channel was changed to elliptical
geometry. Such geometrical deviation in channel cross section results in shifting the resonance wavelength towards
shorter wavelength. Recording the cross section diameters, and analyzing the data by a simple model, the
wavelength shifts were extracted. The results show good agreement between the experiment and calculation.

Keywords: Force sensor, Micro-resonator, Micro-resonator with elliptical cross section, Rhodamine B, Wavelength shift.
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Design and Fabrication of a Spectrometer Using Concave diffraction
Grating

Abolhasan Mobashery, Marziyeh Hemati, and Maede Mollaaghababayi
Optic and Laser Science and Technology Research Center, Malek-e Ashtar University of

Technology, Isfahan

Abstract- The simplest structure of a spectrometer is consisting of two collimating and focusing mirrors and an entrance
slit. To decrease the weight and volume of the spectrometer one can use a curved grating to eliminate the collimating and
focusing mirrors of the spectrometer. Image of this spectrometer lye on the Rowland circle. In this paper, simulation and
experimental set up of a spectrometer by means of curved grating with radius of curvature 110 mm have been done. This
spectrometer with Rowland diameter of 110 mm is very simple and low weight. Simulations and experimental results
show astigmatism aberration in the image surface of this spectrometer.

Key words: spectrometer, concave diffraction grating, Roeland circle, ZEMAX software
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Measuring the concentration ratio of a solar dish by a thermal method
M. Ebrahim Foulaadvand , Ebrahim Nozaripak

Associate professor of Physics, Science Faculty, University of Zanjan (foolad@znu.ac.ir)

Ph.D. student, Department of Physics, Zanjan University (a.nozaripak@znu.ac.ir)

Abstract

The objective of this research is to measure the average coefficient of concentration for a parabolic dish
by a thermo-optical method. A solar-power metre measures the instantaneous solar intensity and an
infrared thermometer measures the temperature of a plate which is located at the dish focal area. The
iron plate absorbs the concentrated radiation and its temperature rises. It loses its thermal energy via
radiation and convective heat-loss mechanisms. A heat balance equation gives us the average
concentrated intensity at the dish focal area.

Keywords: concentration ratio, concentrated radiant power, parabolic dish, solar energy,
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Design of a White Light Interferometric Telescope Based on the
Twyman-Green Interferometer

Alireza Alkasiri, Masoud Rezvanijalal

Department of Physics and Engineering of Optics and Lasers, Malayer University, Malayer

Combining an interferometer by a telescope allows for obtaining high-precision information about the far objects
and terrestrial masses. Telescopes are used to collect light from a wide region in the space, while interferometers,
using the principles of light interference, detect interference patterns and converts their information into images.
In the present paper, design and simulation of an interferometric telescope based on a Twyman-Green
interferometer and a simple refracting telescope will be considered. First-stage results show that the interference
pattern formed on the image (here moon) contains several black and white bands. The pattern highly depends on
the light coherence length, angular size of the object and length difference between two arms of the interferometer.

Keywords: Angular size, Twyman-Green interferometer, Refracting telescope, Coherence length of white light.
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Investigating the effects of the driver's position on the field of view in
car mirrors to reduce accidents caused by the left turns

Fahimeh Abrinaei'?, Nava Khanegi'

! Department of Physics, Central Tehran Branch, Islamic Azad University, Tehran, Iran,
Fa.abrinaei@iau.ac.ir
2 Department of Physics, East Tehran Branch, Islamic Azad University, Tehran, Iran,
Naavaakhanegi@gmail.com

Abstract- Detection of blind spot zone is one of the main concerns in safety of vehicle and use of advanced
equipment such as blind spot radar increases the price of car. Checking the driver's position such as seat movement
and proper use of mirrors as a simple and efficient solution, can be effective in increasing the field of view. In this
paper, investigating the viewing angle of mirrors used in 206 SD showed a decrease in field of view with increasing
the distance between the driver and mirrors. The results of both practical and theoretical considerations confirmed
larger convex mirror's field of view compared to flat mirror. On the other hand, a flat mirror works better than a
convex mirror in estimating the distance and speed of approaching vehicles due to having a unit magnification.
Therefore, in order to achieve a clearer view, it is suggested to use both mirrors simultaneously, and to adjust
mirrors and driver's position.

Keywords: Binocular vision, Blind spot zone, Convex mirror, Field of view, flat mirror.
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Refractive index based photonic crystal biosensor for cancerous cell
detection

Fatemeh Kasraei, Mehdi Hosseini, Reyhaneh Agah, Mohammad Kazem Bagheri
Dept. of Physics, Shiraz University of Technology, Shiraz, Iran

Abstract- In this research, a metal-dielectric biosensor is studied for cancer cell detection. The resonance wavelength
of the sensor depends on the structural parameters such as materials' refractive indices, geometrical values and ... .
This sensor operates in the near-infrared region. This structure, has a maximum absorption of 95% at 742.6 nm and

FWHM of 0.2 nm and quality factor 3713, and also could be used as a biosensor to diagnose cancer cells from healthy
cells.

Keywords: Biosensor, Cancer cell, Photonic crystal
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Investigation of a femtosecond pulse propagation inside a photonic
crystal fiber with three zero dispersion wavelengths: existence of
soliton tunneling between dispersion regions

Amirreza Khoshhal, Sharareh Babamohammadi, Abolfazl Safaei Bezgabadi”

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

a.khoshhal@student.kgut.ac.ir; shararehb@gmail.com; a.safaei@kgut.ac.ir

Abstract- In this paper, by implementing the generalized nonlinear Schrodinger equation, we investigate the pulse
propagation of a Gaussian pulse through a recently designed photonic crystal fiber with three zero dispersion
wavelengths. Our simulated results exhibit pulse broadening in the range of 800-1600nm. In addition, the soliton
fission occurs in this process which responsible to parts of spectral broadening. Through this fission, 4 solitonic
pulses are generated at least. Due to the central frequency of the input pulse that lies in the normal dispersion
region of the fiber, there is a kind of soliton tunnelling between the two anomalous dispersion regions.

Keywords: Supercontinuum generation , Nonlinear optics, Zero dispersion wavelength, Soliton, Photonic crystal fib
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Investigation of the performance of Brominated Metalloporphyrin in
Enhancing Efficiency and Stability of Perovskite Solar Cells

Nayereh Malek Mohammadi?, Salar Mehdipour Naiem®, Fatemeh Hosseini Alast®, Nasser Safari?
2 department of chemistry; ® department of physics, Shahid Beheshti university, Evin, Tehran, Iran

Nayereh.malek@yahoo.com, s.mehdipournaiem@sbu.ac.ir, f_hosseinialast@sbu.ac.ir, n-safari@sbu.ac.ir

Abstract- Recently, Organic-inorganic hybrid perovskite crystals have received considerable attentions due to
their electro-optical characteristics as light absorber in solar cells. Selection of a suitable additive in perovskite
film is becoming of great concern to achieve the synergistic function of morphology tailoring and defect
suppression of perovskite film in order to gain higher performance. Porphyrins and their derivatives with excellent
photoelectric properties and thermal stability render them as promising additive candidates in perovskite films to
resolve these issues. In this research brominated porphyrins with zinc metal was synthesized and its functions in
perovskite solar cells have been investigated. The effect of electronegative Br sites in defect states passivation and
the function of additive in surface morphology of perovskite layer have been studied. Passivation of defect states
results in reducing of carrier recombination, which improve photovoltaic performance of solar cell. This
modification results in 15% increase in power conversion efficiency beside improved device stability.

Keywords: planar perovskite solar cells, porphyrin, additive
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Study of the thermal stability of perovskites for use in solar cells

Afshin Afshari', Fatemeh Ershadi', Ali Mehdipour Sorayai?, Soghra Mirershadi!, Farhad
Sattari?

2Department of physics, Faculty of science, University of Mohaghegh Ardabili, Ardabil
'Department of Engineering Science, Faculty of Advanced Technologies, University of
Mohaghegh Ardabili, Namin.
Email: Afshin.afshari091@gmail.com, fatemehershadi733@gmail.com,
alisorayai64@gmail.com, s.mirershadi@uma.ac.ir, f_sattari@uma.ac.ir

Abstract- In recent years, organic-inorganic hybrids have been considered in solar cells due to their high efficiency.
One of the limits in their development and application is their low resistance against environmental factors. In this
article, in addition to studying the optical properties of various perovskite structures with different halogen atoms,
which are commonly used in solar cells, the thermal stability of these structures has also been studied.

Keywords: Thermal analysis, Perovskite, Solar cell, Inorganic organic hybrids.
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Modification of the optical and structural properties of triplet-cations
mixed-halide perovskite thin films by tailoring bromine/iodine ratio

Fatemeh Zarali', Mostafa Shabanloo?, Elnaz Yazdani**, Nima Taghavinia*
123 Physics Department, Faculty of Basic Science, Tarbiat Modares University, Tehran

“Faculty of Physics, Sharif University of technology, Tehran

Abstract- Considering the ever-increasing human need for energy as well as the new research methods, Halide
perovskites and their various structures, especially their lack of stability and accurate understanding of their
performance, have covered a major part of scientists' research. In this research, an attempt has been made to
construct different Halide perovskite structures by changing the amounts of their constituent elements, to control
their stability, as well as construct suitable structures for indoor applications, and investigate their properties and
behavior. These structures are mainly associated with the change of the amount of bromine/iodine ratio. To
examine the structures, UV-visible and photoluminescence spectroscopy have been used. Band gap calculation of
different structures was done by Tauc plot.

Keywords: Halide Perovskites, Solar Cells, Spectroscopy, Stability.
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Simulation of 5-layer CdS/CdTe

Aylin Saeedi! , Mohammad Karimi? , Hakimeh Mohammadpour?

123Department of Physics, Shahid Madani University of Azerbaijan, Tabriz ,Iran.

aylin.saeedi@azaruniv.ac.ir' , ac.karimi@azaruniv.ac.ir? , mhmdpour@azaruniv.ac.ir®
9

Abstract- In this article, the performance of a multilayer solar cell based on cadmium telluride (CdTe) with is
simulated by independent coding in Maple environment. To optimize the performance of the proposed structure,
the effect of changing the length and impurity density of the CdTe layer on the performance parameters has
been studied. The optimal values of the functional parameters of the proposed structure have been obtained as
short circuit current density 371.32 mA/cm?, open circuit voltage 0.91V, fill factor 0.77 and efficiency around
26% under the conditions of air mass 1.5 and absorption coefficient 5 X 10~>cm ™. The main goal of this article
is to optimize the performance of the proposed cell, independent coding to numerically solve the transport
equations governing an inhomogeneous structure (without using commercial software).

Keywords: optimization, solar cell, performance, cadmium telluride, cadmium sulfide, maple.
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The use of ZrCl4 precursor in the synthesis of zirconia aerogel and the investigation of its optical spectra.

MohammadHosien Akbari Noghabi, Rasoul Malekfar! and Kambiz Akbari Noghabi?
1-Atomic & Molecular Physics, Department of Physics, Faculty of Basic Science, Tarbiat Modares University, Tehran
2-Department of Energy & Environmental BiotechnologyNational Institute of Genetic Engineering and Biotechnology
(NIGEB), Tehran

Aerogels with an interconnected meso porous three-dimensional network are a class of nanostructures that have attracted

a lot of attention recently because of their distinctive properties, including high porosity (greater than 90%), low density,
and high surface area.

In this research, the purpose of investigating and feasibility of making zirconia aerogel using the main precursor ZrCl4
was using ethanol alcohol solvent and 32% hydrochloric acid catalyst. By examining the samples made with certain
molarities and the ratio of different compounds, after the samples were placed at room temperature for two weeks and
Raman spectrum of the samples, we found the presence of OH compounds and C compounds inside the samples.

Keywords: Nano Material, ZrO, Areogel, ZrCl,,

Y



el iom

Sigsh 5 Sl ol S
it S e L
Oln! Sgisd 55k 5

Olials oBiils

VEY age ) b 4

gleals al=siils

oub (30l K55 39195 (raiges andllan yo (bl yd 9Ky S 0,8
K-Means g, b oybivw b yu
P lalu slow ¢ 7 4l ol duzxo ¥ (53950 esl ¢ 815 Slao v g
vahid.safaienejad@znu.ac.ir  ;ylxiy olKidls csly pole ouSiil « K jud 09,5 (g )5 (gaxiiails’
darudi@znu.ac.ir lxsj olisld by pole uSiils S jud 09,5 ¢ Luiiils ¥

ol By G580l 9 (b Lruseid olliulojT(S59lei ) owlds ol (s (Kb iy (6l 4> (gl T
majid.amirian@yahoo.com

po.soltani@gmail.com ;b ) oo f381g5 y ylos yiild e i F

Pl )3 S gl 5 BB gy 4 plgae 4 (Hyperspectral IMaging) iub! 3 sl pgad a3l sl Jlw 50— oauSx
390 1y g3 395 g0 ol Lo T 4o A5 bl 8 g8 g pSro Tutisl 3 Lo« axdllan (3] 53 ol o0l 0818 (4Lt ol S (5o Aiges
1) oo S5y (559097l aiged )0 Il 3 il s (sl il ilizo (g1l (m pled e (3T 05,05 Aaldl )3 g w0l 15 b
bl 0 9Sng ;a0 45 wdune (LIS gl .l ouds a8 5,55 K-Means (g, chublyd yglad Jodoxi cr 02055 (o)

il 1515 1) axlllas g 53 ol 51t 30 S S5 390

Bl (ol a2 s (bl )3 989 3o bl 18 (5,10 2 2 gl i by 2 0319 AnlS

Application of hyperspectral microscope in the study of stained
pathology samples of breast cancer by K-Means

Vahid Safaienezhad!, Ahmad Darudi , majid amirian

Department of physics, University of zanjan, Iran, Vahid Safaienezhd vahid.safaienejad @znu.ac.ir

Abstract- In recent years, hyperspectral imaging (HSI) has been demonstrated to be a more accurate method for
assisting in the diagnosis of histological samples. In this study, we initially evaluated the available hyperspectral
microscope in the laboratory and then examined its application for distinguishing between the various components
of cancerous and healthy tissues in a stained pathology sample. The K-means method was employed to analyze the
hyperspectral images. The findings indicated that the hyperspectral microscope under consideration possesses the
required efficiency for this type of study.

Keywords: Breast Cancer, Hyperspectral Imaging , Hyperspectral Microscope , Spectroscopy, Tissue Patholy
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Investigation and enhancement of nonlinear optical properties of
sesame oil solution containing MoSe> nanosheets using SSPM and

SXPM techniques in thermal regime

Moein Golestanifar, Mohammad Ali Haddad®?*, Seyed Kianoush Pakravan!, Fatemeh Ostovari’
!Department of Physics, Yazd University, Yazd, Iran, PO Box 89195-741
2Photonic Research Group, Laser Spectroscopy Research Laboratory, Yazd University, Yazd
m.golestanifar@stu.yazd.ac.ir, mahaddad@yazd.ac.ir,

kianoush.pakravan@stu.yazd.ac.ir, ostovari@yazd.ac.ir

Abstract - With the discovery of two-dimensional nanostructures and their applications in various fields, in
scientific fields, the study of this group of materials has increased. In this article, the nonlinear optical properties
of MoSe2 nanosheets were investigated under thermal conditions in a sesame oil environment. The nonlinear
refractive index of MoSe: dispersed in sesame oil was measured using spatial self-phase modulation and spatial
cross-phase modulation methods were used in five different concentrations of the sample. Experiments have been
performed using a continuous Nd:YAG laser with a wavelength of 532 nm and a He-Ne laser with a wavelength of
632.8 nm. In this research, by increasing the nanosheets concentration, the non-linear refractive indexes are
improved and measured on the order of 10-5 cm?/W.

Keywords: Nonlinear Optic, Spatial Self-Phase Modulation (SSPM), Spatial Cross-Phase Modulation (SXPM),
Thermal Regime.
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Identification of counterfeit methadone tablets using Raman

spectroscopy

Hanieh Khaloei, Seyed Hassan Tavassoli

1377hanieh908@gmail.com and h-tavassoli@sbu.ac.ir

Laser and Plasma Research Institute, Shahid Beheshti University, Tehran

Abstract- During the last decade, there has been a significant increase in the prevalence of
counterfeit drugs in developing countries as well as developed countries. In this paper, Raman
spectroscopy is proposed as a fast and reliable method to detect counterfeit methadone tablets. This
method can easily distinguish original tablets from fake ones without the need for sample preparation.
In this article, six methadone tablets, three of which contained the active ingredient methadone, were
analyzed in terms of homogeneity using Raman mapping, and the other three were analyzed in terms of
the type of active ingredient used in them. These results show that Raman spectroscopy combined with
Raman mapping is a promising and reliable method for the rapid identification of original and
counterfeit methadone tablets.

Keywords: Tramadol, Counterfeit Drug Identification, Raman Spectroscopy, Methadone, Raman
Mapping
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Non-classical properties of waves emitted from non-degenerate

parametric amplifier in the presence of composite coherent state

Reza Usefi; Mohammad Kazem Tavassoly

Laser and Optics Group, Faculty of Physics, Yazd University

rezausefil365@gmail.com, mktavassoly@yazd.ac.ir

Abstract: Our purpose in this paper is the analytical and numerical investigate of the response of a nonlinear
optical medium (nondegenerate parametric amplifier) to high power light waves (the two-mode composite
coherent state). We evaluate the nonclassical properties of the electromagnetic waves emitted from the amplifier
using a fully quantum mechanical approach. Considering the rotating wave approximation (RWA) and solving
the Heisenberg equations of motion for signal (strong) and idler (weak) frequencies, the nonclassical properties
like squeezing, entanglement and antibunching of the emitted waves are investigated. The results confirm the
occurrence of some of these nonclassical properties for the output produce light.

Keywords: Field antibunching, Entanglement, Non-degenerate parametric amplifier, Parametric oscillator, Squeezing.
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The effect of quantum error correction on quantum throughput
efficiency

Marzieh Khazary Nezhad!”, Alireza Keshavarz!, and Gholamreza Honarasa!

Department of Physics, Shiraz University of Technology, Shiraz

*Marzieh.khazary@gmail.com, keshavarz@sutech.ac.ir, honarasa@sutech.ac.ir

Abstract- Information security has become a crucial issue in today's era. Quantum key distribution (QKD) makes
it possible to create secure communications by exploiting the laws of quantum mechanics. However, data
transmission through quantum satellite channels faces challenges such as noise and atmospheric variations. These
challenges can have detrimental effects on the reliability and quality of communication. To overcome these issues,
methods like quantum error correction are employed. This article examines quantum error correction in satellite
communications and evaluates its impact on the efficiency and security of quantum operations.

Keywords: Quantum satellite communication, quantum throughput efficiency, quantum error correction
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Simulation of fiber based BB84 quantum key distribution system

Shakila Tabari, Mohammad Vahedi

Physics Department, Iran University of Science and Technology

Abstract- Today, quantum cryptography is widely considered because, unlike its classical counterpart, it can
secure a communication by applying physical laws without the need for complex mathematical calculations.
Quantum key distribution is one of the most important parts of quantum cryptography, where two people far
away from each other can share a cryptographic key. In this paper, a BB84 quantum key distribution system is
modeled, and since single-photon detectors play a significant role at the receiver side, the effect of two parameters,
dark count rate and detector efficiency, on quantum bit error rate and secure key rate is investigated. The results
show that the detector efficiency affects the secure key rate and data transmission speed, and the dark count rate
affects the quantum bit error rate and maximum range.

Keywords: Single photon detector, Quantum Key Distribution, Quantum cryptography, QKD modeling
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Investigation of Near-Field Diffraction from Modified Amplitude
Fresnel Zone Plate Grating

Fatemeh Afsharipour?, Hamidreza Mashayekhi?, Ali Mohammad Khazaei 2, Mohammad Yeganeh* and Hadis
Abbasi®
1- Faculty of Physics, Shahid Bahonar University of Kerman, Kerman, Iran, fatemeh98afshari@phy.uk.ac.ir
2- Faculty of Physics, Shahid Bahonar University of Kerman, Kerman, Iran, mashhr@uk.ac.ir
3- Department Physics, Faculty of Basic Science, University of Lorestan, Khorramabad, Iran
Akhazaei.am@lu.ac.ir
4- Department of Physics Education, Farhangian University, P.O. Box 14665-889, Tehran, Iran.
moyepe@gmail.com
5- Faculty of Physics, Shahid Bahonar University of Kerman, Kerman, Iran, habbasi13788@gmail.com

Abstract- If the azimuthal term is added to the equation of the transmission function of the Fresnel zone plate, we
will have a new diffraction grating that, in addition to self-focusing, will have periodicity in the azimuthal direction.
In this paper, the diffraction from this type of grating is investigated theoretically and experimentally. The
calculations have been done by solving the Fresnel-Kirchhoff integral in the polar coordinate system for a plane
beam. Experimental investigations have also been performed by irradiating laser beams on the amplitude-type of
these gratings and recording their diffraction patterns. The experimental results were in good agreement with the
theoretical calculations.

Keywords: diffraction, diffraction grating, Fresnel diffraction, radial grating.
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Investigation the self-healing of combined half-integer Bessel-like
vortex beams
Zahra Madankan, Pouria Amiri, and Saifollah Rasouli

Department of Physics, Institute for Advanced Studies in Basic Sciences, Zanjan, Iran,
ZahraMadankan@iasbs.ac.ir, p.amiri@iasbs.ac.ir, rasouli@iasbs.ac.ir

Abstract - Self-healing beams are attracting major attention, as in practice, sometimes unavoidable obstacles exist
in the propagation path of beams. such as in optical communication and laser remote sensing, so the investigation
of propagation of a disturbed beam is very important. In this work, the self-healing of subfamilies of ring-like
vortex beams that were produced by manipulation of the Fourier series of radial structures with parabolic,
triangular and modified triangular transition functions are investigated. By placing the Gaussian obstacle, we
compare the self-healing of these types of beams with respect to the propagation length, spoke number and
similarity compared to the previous state. The results of this work can find many applications in optical trapping.

Keywords: diffraction, ring like vortex beams, self-healing
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Identification of salt plumes raising from Urmia Lake using a
scanning polarization lidar — a case study

Salar Alizadeh!, Ruhollah Moradhaseli?, and Hamid R. Khalesifard'?
1- Department of Physics, Institute for Advanced Studies in Basic Sciences (IASBS)
2- Department of Physics, Zanjan Branch, Islamic Azad University, Zanjan, Iran
3- Center for Research in Climate Change and Global Warming (CRCC), IASBS

Abstract- Urmia Lake, located in northwestern Iran, is a lake saturated with salt, which is facing a serious drying
crisis. The significant decrease in water levels and the drying of the lake bed have transformed it into saline
marshes. In this situation, the likelihood of the rise of aerosols mixed with salt increases during the summer time.
Using measurements by a scanning polarization lidar in the region, we are looking for plumes containing this type
of particles. According to the measurements, a plume of particles with a depolarization ratio of less than 0.2 has
been observed close to the dried lake bed during the summer. The targeted plume has spread over an area with a
radius of 15 kilometers. Examination of the optical and physical characteristics of these particles indicates that the
identified plume may consist of a combination of salt and dust particles originating locally and entering the
atmosphere from the Urmia Lake region.

Keywords: depolarization ratio, dust, salt, scanning polarization lidar, Urmia Lake.
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Experimental study of laser beam propagation from multiple turbulent interstellar

medium using modified turbulence model
Maryam Zamani, Yasser Rajabi, Khodadad Kokabi

Department of Physics, Damghan university, Damghan, Semnan, Iran.

Abstract- Turbulence is one of the major theoretical and experimental problems in fluid dynamics. Most flows are
turbulent in nature, such as wind movement, or in industry, such as natural gas in pipelines. Also, the knowledge
of turbulence is important to describe atmospheric conditions and is applied to astronomical observations. The
turbulent atmosphere causes phase fluctuations of the wave front passing through it, which greatly affects the
quality of astronomical images and laser shape. In this research, after describing the interstellar space, a modified
turbulence model was introduced to describe turbulent environments. Next, using this model, the interstellar
medium was simulated, and then it was simulated using a laboratory setup and laser light emission from inside
the interstellar medium. The image of the laser beam passing through these five different stellar environments was
recorded.

Keywords: Laser beam propagation, Multiple interstellar space, Modified turbulence model, turbulent medium.
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Investigating the effect of gamma radiation on glass used in space

Hamed Ghamat, Mohammad Mahdi Afkhami Garaei,
Omid Reza Daneshmandi,Marzieh Afkhami Garaei

Institute of Mechanics,Iranian Space Research center, Shiraz, Iran

Abstract- Space systems must maintain their performance during long missions. Among many
factors, the effect of space radiation on the lens and other optical parts of space sensors is known
as a big concern. Because radiation exceeding Krad5 dose of space radiation increases the
absorption coefficient, and as a result, decreases the percentage of passing through lenses and
optical glasses. This decrease in the percentage of passing causes a disturbance in imaging and
as a result increases the error of such sensors. One of the ways to reduce this effect is to use
sapphire glass as an optical window. In this article, an attempt has been made to compare the
changes in the transmission spectrum of sapphire glass and laboratory glass, for Krad 150 and
Krad 1800 gamma radiation, in order to be used as an optical window in the star sensor system.

Keywords: star sensor, optical lens, transmission spectrum, sapphire glass, optical window
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Optical Trapping Using Radially Polarized Beam and in the Presence
of a Microlens

Nastaran Dolatabadi', Habib Moradi’, Faegheh Hajizadeh'
"Department Physics, Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan 45137-66731,
Iran.
Institute for Molecules and Materials, Radboud University, Heyendaalseweg135,6525 AJ Nigmegen,
The Netherlands.

Abstract- One of the basic challenges in optical tweezers is increasing the force measurement range. One way to
achieve this goal, without damaging the living sample, is the use of microspheres, which behave like microlenses
in certain conditions and create a focus with high intensity and a width below the diffraction limit. Another method
is to use cylindrical vector beams that create a focus one-third smaller compared to a linearly polarized Gaussian
beam. In this work work, the trap stiffness has been measured in the presence of silica microspheres and by
cylindrical beam scanning with radially polarization for 1.04 micron polystyrene particles. The results show that
the stiffness of the trap has increased up to 2 times in the axial direction.

Keywords: cylindrical vector beams, trap stiffness, radial polarization, microsphere.
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Investigating the oscillating motion of silica microparticles under the
optical trap inside the microfluidic chip
Marziyeh Rajabalipour, Atoosa Sadat Arabanian, Reza Massudi

Laser and Plasma Research Institute, Shahid Beheshti University, Tehran, Iran

m.rajabalipour@Mail.sbu.ac.ir, 2 arabanian@sbu.ac.ir, R-Massudi@sbu.ac.ir

Abstract- One of the interesting topics in the field of optics is the manipulation of micron particles using light
inside a microfluidic chip.This technique allows the manipulation of particles without physical contact with the
sample and without affecting their viability. In this article, a microfluidic chip based on two mutual optical fibers
carrying diode laser light with a wavelength of 980 nm proposes to manipulate micron particles. This metod
provides the possibility of trapping and checking their oscillating movement in plane. Our investigations show that
oscillatory movement of the particle occurs when the fluid inside the chip flows at a low Reynolds number, and
there is an optimal balance between the light and fluid forces on the sample. First, the results of the simulation of
the trapping and oscillating movement of the silica microparticles with a dimension of 6 pm inside the microfluidic
chip are presented. Then, the oscillating motion of 6 micron silica particles inside the microfluidic chip shows
experimentally.

Keywords:Microfluidic chip , Optical manipulation , Oscillating motion of a micron particle, Silica micro particles
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Basic analysis and calculation of macroscopic temperature of non-
transferred DC plasma torch by optical emission spectroscopy method

Roghayeh Badrli 2, Nader Morshedian!

!Plasma and nuclear fusion Research School, Nuclear Science and Technologies Institute,
Tehran, Iran

?Department of Physics, Faculty of Science, Imam Khomeini International University,
Qazvin, Iran

Abstract- Considering that the macroscopic temperature of plasma plume is one of the most basic parameters for
improving plasma processes, the purpose of this study is to calculate and investigate the temperature of the plasma
torch. Since the plasma torch works at atmospheric pressure, using the optical emission spectroscopy method and
Boltzmann statistic, the rotational temperature of nitrogen molecules was used to estimate the macroscopic
temperature of the torch and compared with the obtained electron excitation temperature. According to the
results, the plasma plume temperature was estimated to be 4200 Kelvin.

Keywords: Macroscopic plasma plume temperature, Spectroscopy, Plasma Diagnostics, Direct Current Plasma Torch
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Evolution of Parameters affecting of Shock Waves Generated by
Underwater Electrical Explosion

Majid Taheri!, Amir Kiani' and Hossein Ghasemi*
Plasma and Nuclear Fusion Research School, Nuclear Science and Technology Research Institute, Tehran
*corresponding e-mail: majidtaheri61@yahoo.com

Abstract- The generation of shock wave is induced by electric discharge between two electrodes immersed in water
is a high-speed process, and the high-voltage electric discharge creates high pressure between them. The complex
physical nature of the electric explosion of the wire has made us know more precisely the effect of the parameters
affecting the electric discharge in order to better control, increase its repeatability and automate it. In this
research, in order to investigate the effective parameters in the shock wave generated by the underwater electrical
explosion, the effect of the discharge energy, the type of wire and the length of the wire have been investigated. For
this purpose, copper and aluminum wire with a diameter of 160 pm and a variable length of 2.5 to 4 cm have been
used, and the time behavior of voltage, current, discharged energy and pressure of shock wave is measured. The
results show that wire length and wire material are important parameters in shock wave generation. In this
research, copper wire with a length of 2.5 cm has shown the best results compared to other parameters.

Keywords: Effective parameter, Electric explosion, Shock pressure.
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Improving the performance of perovskite light-emitting devices by
optimizing the thickness of the poly(methyl methacrylate) polymer
layer

Faezeh Talebifar!, Ezeddin Mohajerani', Sajad Doreh *
!Laser and Plasma Research Institute, Shahid Beheshti University, Tehran, Iran.
Email: e-mohajerani@sbu.ac.ir , faezehtalebifar1l377@gmail.com

Abstract- Perovskite materials with features such as high color purity, adjustable optical gap, and flexibility have
been considered for use in many electronic and optical devices, including perovskite light-emitting devices
(PeLED). Currently, different methods are being developed to improve the surface and optical properties of
perovskite layers, including the use of polymer layers to reduce surface defects and increase device efficiency. In
this article, the optimal thickness of the poly(methyl methacrylate) polymer layer in the ITO/ PEDOT: PSS/ PVK/
MAPbBr;/ PMMA/ Ag structure was investigated so that in the optimal thickness of 2 micrometers, the

brightness intensity is close to 7000 :n—'i was Observed .

Keywords: Perovskite, PMMA, Light Emitting Diode
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The effect of poly(9-vinylcarbazole) hole transporter layer on the performance of perovskite
light emitting diode

Mohammadreza Sadeghi Ghiri, Ali Akbar Rostami and Ezeddin Mohajerani

Laser and Plasma Research Institute of Shahid Beheshti university, Tehran, Iran

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

Perovskite light emitting diodes (PeLED) have attracted wide attention due to their advantages. The hole transport
layer plays an important role in the performance of these devices. In this article, to investigate the effect of poly(9-
vinylcarbazole) (PVK) hole transport layer on poly(3,4-ethylenedioxythiophene)-poly(styrenesulfonate)
(PEDOT:PSS) layer in perovskite light emitting diode with MAPbBr; has been investigated. With the addition of

cd cd
the PVK layer, the brightness of the device increased from 3000 oz to 3900@, which indicates that the PVK layer

prevent from the non-radiative recombination that existed at the interface between PEDOT:PSS and MAPbBr3;

Keywords: Perovskite, PVK, Light Emitting Diode
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Fabrication and characterization of Luminescent Solar Concentrator
based on quasi-two-dimensional perovskite 0OA,MA;Pb,B14;

Anita Pashabeygi!, Nima Fathalizadeh?, Dr Tavakol Touhidi?, Dr Sohrab Ahmadi Kandjani

1.Physics of Optics & Lasers Department, Faculty of Physics, University of Tabriz, Tabriz, Iran.
2.Northwest Research Complex (Bonab), Radiation Applications Research School, Nuclear Science
and Technology Research Institute (NSTRI), Tehran, Iran.

Abstract- Renewable energies particularly solar concentrators, have been increasingly utilized in photovoltaics.
Recently, organic-inorganic perovskite materials have gained significant attention due to their exceptional
properties, such as high quantum efficiency and broad absorption band. Among these materials, two-dimensional
and quasi-two-dimensional perovskites have been of particular interest to researchers. In this experimental work,
a luminescent solar concentrator based on quasi-two-dimensional perovskite 0A,MA;Pb,Br,;was fabricated

and characterized. Results show that the efficiency increased up to 85.46%, making these materials suitable for
use as luminescent materials in concentrators.

Keywords: Quasi-Two-dimensional perovskite, bulk, Luminescent Solar Concentrator, Optical properties
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Accumulation of palladium nanoparticles on metal-organic framework and its
application in the sensing of ethanol and methanol vapors

Zahra Ahmadimanesh', Babak Jaleh!, Mahtab Eslamipanah!, Milad Daneshnazar?, Hassan Sepehrmansourie?’,
Mohammad Ali Zolfigol?
'Department of Physics, Faculty of Science, Bu-Ali Sina University, Hamedan.
2 Electrical Engineering and Computer Science Department, The University of Texas at Dallas, Richardson, TX,
USA.
3Chemistry Faculty, Bu-Ali Sina University, Hamedan-Iran.
daryaahmadi383@gmail.com, jaleh@basu.ac.ir, eslamipanah.mah@gmail.com, miladdaneshnazar@gmail.com,
sepehr9129@yahoo.com, zolfi@basu.ac.ir

Abstract- In this research, palladium nanoparticles were first synthesized using laser ablation in the deionized
water environment. Also, metal-organic framework was produced using the solvothermal method at a temperature
of 150°C. 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. Also, the sensitivity of the synthesized
nanocomposite to ethanol and methanol organic vapors was investigated. The results showed an increase in the
response of the metal-organic framework in the presence of nanoparticles.

Keywords: Gas sensor, Laser ablation, Metal-organic framework, Organic vapours, Palladium nanoparticles
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High Power Femtosecond Optical Parametric Oscillator Based on
BIBO Crystal

Delnia Pourghobad', Masood Ghotbi'
I Department of Physics, Faculty of Science, University of Kurdistan, Sanandaj, Iran

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

Abstract- In this research we have investigated on a high power femtosecond Optical Parametric Oscillator (OPO)
based on BIBO crystal. The OPO is synchronously pumped using the second harmonic pulses of a femtosecond
Yb:KGW laser at 515nm using type I (e — o+o0) phase-matching inside the xz optical plane. The temporal and
spectral characterizations of the signal and idler pulses in the spectral ranges of 620-705 and 1910-3040 nm
respectively, have been performed and signal pulses as short as 63 fs have been achieved.

Keywords: Optical Parametric Oscillator, Phase-matching, Synchronously pump

AY


mailto:m.ghotbi@uok.ac.ir
mailto:d.pourghobad@uok.ac.ir
mailto:d.pourghobad@uok.ac.ir
mailto:m.ghotbi@uok.ac.ir

el
Sigsh 5 Sl ol S
et S (e 5LY
Oln! Sgisd 55k 5
Olials oBiils
VEY age ) 4

gleals alsiils

299 Olono 5910

ey 0003055 lwal € ooy gl ¢ A 00l e e

olrols «ylols olEiils (K jud susiils’
olrold ¢y liold oIS ¢ souids oSl

Sl (hs e Syl (plgs 110 Slgo 53L095 (yg—mllguo i1 55 4 59 010 (Pl 951 5 eolisiwl b dllio (nf 53 — oS
b g o0 08 53 695 1 UL wund j0 3 @alo U 50 (s pud Sl (ol (61,10 Slge 50 Ugaro (bl sLogSIl ()l g o0
ol 0ul (5,18 32 31 9005 UL e jaw (610 podd (299 L (59210 (Al ($9N1 Siloj J9oi (o ol

65]:‘.) L)““‘)" Gﬁi” ad)L‘BQP uﬁ*‘"uﬁ‘)‘ﬁ gé})& S wj..o ‘G’a})"'c s.i.....a‘ nS...J}J}B 9 sSM;‘ —o)‘5 ..\.JS

Studying the nonlinear refractive index of copper oxide (CuQ)
nanofluid using the far-field diffraction ring patterns

Ali Alizadeh Sangli!, Yasser Rajabi!, Ehsan Nazarzadeh Zare?

1School of Physics, Damghan University, Damghan, Iran
2School of Chemistry, Damghan University, Damghan, Iran

In this article, we investigate the diffraction ring patterns generated by self-phase modulation in materials with
nonlinear optical properties. These diffraction patterns are typically observed in liquid-phase materials under
high laser beam intensity. By employing the diffraction ring patterns, we successfully measured the total
refractive index change and nonlinear refractive index of a copper oxide nanofluid. Additionally, we recorded
the temporal evolution of the circular diffraction pattern using a high-speed video camera.

Keywords: Optic & Photonic, Nonlinear Optic, Nonlinear Refractive Index, Self-phase Modulation, Diffraction Ring
Patterns

AY



Ol
Sgigd 9 Syl (il a8
9 (emdis A (e 5l
Olnl Ssgig8 (5,55l
Olials ol&isls
VEY g V) b4

gleals al=siils

S5 b MIL-88 315~ JT gz jly (s pd (Sl o Sy (o
Z o9,

¥ S5k sl ook FY GInl 53U 2590 gy
sl ol gl el e ey S o BLESIS cauly pade 0uSAGID () 9 Sl al ] owll )5 gty L)
b_kasra@modares.ac.ir

tdoa ol l el e ey S 5 o BAGID cauly pole 0uSCUGIS « J9ST g0 9 (o0 T ST jud 09,5 Loliwl LY
e.rani@modares.ac.ir

:MJ 'O‘ﬁJ cO‘).QJ c@j)‘," Om.;‘é s@li 'QS.LC OM‘\) ¢‘5|3£’9.o 5 ‘503‘ t&[}.ﬁé 05; c)l{él}.u}‘ . \‘
mohajer@khu.ac.ir

b Sy 97 gyl SuST b MIL-88 ol aily 58-I waz Jler (had pud (St SS9 cGigly ol 3o — o
3 o0 s Jloigalas g 31 o0liisl bt MIL-88 sl 00y sy 2 sidS 2389 b yingil OYY g0 Jsb b 60920 5500
O gl ! o Jalox Gl i 5 p0 (TRl 9 (Sl dabl Gl e, b o Sl Syl 9 (6HlS L sl T3
3945 col 4.30x107" cmM/w has pué i 9 CMZW 6.6415x107° tas 1d conSeis oy s gyl o0lo (9] 45 wilools
929« J9g0 ()l o &y s o Thrg ol bl on Alizlle BB o) (hs uf (olg5 w02 Olge 51 (55kemms b duu i

gl g0 ol Ll 50 8T (Slaygy i g (uSally 9 58 4y WK 1y JU « Loy iUl

bt iz oy S S o il oz Jlr 2 Cg)lr S5 s d Sl ol S
Investigating nonlinear optical properties of organic-metallic MIL-88

framework with Z-scan technique
Kasra Boryari 1, Elnaz Irani 2*, Salman Mohajer-Mazandarani3

1. Master's student in Optics and Lasers, Faculty of Basic Sciences, Tarbiat Modares
University, Tehran, Iran. Email: b_kasra@modares.ac.ir
*2. Assistant Professor, Atomic and Molecular Group, Faculty of Basic Sciences, Tarbiat
Modares University, Tehran, Iran. Email: e.irani@modares.ac.ir
3. Assistant Professor, Atomic and Molecular Group, Faculty of Kharazmi University,
Tehran, Iran. Email: mohajer@khu.ac.ir

Abstract- In this study, the nonlinear optical properties of the iron-based organic-metal framework MIL-88 were
investigated using the z-scan technique and excitation with a diode laser with a wavelength of 532nm with Gaussian
distribution. MIL-88 was synthesized via solvothermal method and its linear optical and structural features have
been analysed by visible-ultraviolet spectroscopy and XRD. The results have shown that this material has a

Nonlinear refractive index 6.6415x10° cm?w and non-linear absorption 4.30x10™* cm/w which compared to
many new materials, its non-linear properties are significant. These nonlinear features are attributed to molecular
symmetry, the presence of n-electrons, ligand-to-metal charge transfer, reverse charge transfer, and the inclusion
of iron ions within the structure.

Keywords: Keywords: Nonlinear optics, Z-scan technique, Metal-organic framework, nonlinear refractive induce,
nonlinear absorption coefficient.
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Two-photon absorption and its applications

Aliasghar Ajami
Faculty of Physics, Semnan University, Semnan, Iran. ajami@semnan.ac.ir

Abstract- Two-photon absorption (2PA) is a third order optical nonlinear process in which two-photons are
simultaneously absorbed to excite the system from lower to a higher energy state. The 2PA cross section is several orders
of magnitude smaller than that of 1PA cross section but its probability is proportional to intensity square. Therefore, the
amount of absorbed energy decreases very rapidly as getting further from the focal point of a focused laser beam. Thus,
a temporal or permanent change can be occurred within the small volume around the focal point whereas nothing happens
away from the focus. This behavior has triggered many applications such as micro-nano structuring, 3D optical data
storage, 2PA grafting, two-photon excitation fluorescence, optical power limiting and photodynamic therapy.

Keywords: Nonlinear Optics, Two-photon absorption, Two-photon polymerization, Photodynamic therapy, two-photon
fluorescence microscopy
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Investigation of laser pulses overlapping effect on the morphological
properties of stainless steel surface

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

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

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

Abstract- Here, stainless steel samples were irradiated by a pulsed Nd:YAG laser. The effect of amount of
displacement and laser pulses overlapping in Y direction, on the morphological properties of the stainless steel was
investigated.

Keywords: laser-metal interaction, pulse overlapping, stainless steel

Af



ol o
Saigish 5 Sl il S

i il 1S e 3l g
Oyl SSeig8 (s ,9LS g

Olels olSiils gleala alSdila

VEeY age V) B A

OBl (S P Jlws )5 S ¢ (S CnS b (Sigeanlly Hgadow
"7 g gezre daze T ied B LS M Al Ly 3 M (5 5 g5,
T ol 5 olKls (S5 jud 0SS (S jud 09,5 ' 39y OLIGIS (ST jud 0SS ¢y 3 9 Syl 09,5

'r_kheradmand@tabrizu.ac.ir, ‘'mahmoudi@znu.ac.ir, *fariba.lriapa@gmail.com,

*arzu.fakhery@gmail.com

omlly S5 1 5ol Ul 35 ol o 1 gt S D Seigih S 5y 515 L llhe (ol 59— s
Jlcs 35 ud pguilind dunST (50— 38 S yiin § jo 50 81,5 31 Crudamod .Cawl 00l ooliiw] Sigomwly [ Kuw 21 5b sl (o
et ol 00l OLES! jgudow b Cobll w6l VITA BT Cansll o po b digod .Cowl ouls oolisiw! (Suigigd
Job 33 Sz (Sl b (3 bl (P15 9 pguilicnd’ oS (90 w05 (el 51 JSCicto HLiS L yo o5 wad o0 (LS i

el 187 RIUT 109,50 ¥ U yiog 55 110 sla Z g

08 O9ole comilu Sl Sz« S53g8 Sl )5 b o xlans el 9305 —ofly oS

Plasmonic refractive index sensor based on photonic crystal fiber
graphene

Arzu Fakhery'?, Fariba Lotfi!, Reza Kheradmand!* and Mohammad Mahmoudi?
!Optics and Laser Department, Faculty of Physics, University of Tabriz, Tabriz.
’Department of Physics, University of Zanjan, Zanjan

Abstract- In this paper presented the novel D-Shape photonic crystal fiber structure. In the proposed structure,
has been used surface-plasmon resonance to design plasmonic sensor. Graphene has also been used at the metal-
titanium dioxide interface of photonic crystal fibers. The sample with refractive indices from 1.35 to 1.39 was
selected check capabilities of the sensor. The highest FOM reported for this sensor is wavelengths from 1.15pm to
2pm is 166 RIU.

Keywords: Surface-Plasmon Resonance, Photonic Crystal Fiber, Biosensor, Sensitivity, Infrared Spectrum
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The plasmonic induced transparency performance of multi-layer
structure with graphene and phosphorene dark modes

Mohammad Amin Khanpour, Rouhallah Karimzadeh
Department of Physics, Shahid Beheshti University, Tehran 1983969411, Iran

m_khanpour@sbu.ac.ir, r_karimzadeh@sbu.ac.ir

Abstract- In this paper, multilayer PIT sensor structures are investigated and the efficiency of graphene-based
and phosphorene-based configurations are compared. The presented results show that graphene performs better
than phosphorene in plasmonic induced transparency sensor structures as a dark mode. However, due to the
behavior of phosphorene in the absorption spectrum, multilayer structures in which this material is dark mode
can be used as almost ideal spectral absorption systems in the range of 30 to 40 terahertz.

Keywords: Plasmon-induced transparency, two-dimensional materials, graphene, phosphorene
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Plasmonic Refractive Index Sensor based on Diffraction Grating

Sara Moallemi, Soodabeh Nouri Jouybari, Maryam Bahreini

Saramoallemi25@gmail.com

S.Nouri@umz.ac.ir

M_bahreini@iust.ac.ir

Abstract- Digital video disc (DVD) as a diffraction grating has the ability to match plasmonic substrates. In this
article, we upgraded a digital video disc to a plasmonic sensor for measuring the refractive index by modifying the

surface and adding a 100 nm thick gold layer on it. The refractive index was measured for different concentrations
of glucose and the sensitivity was 360nm/RI1U was obtained.

Keywords: Surface Plasmon Resonance, Diffraction Grating, Digital video disc, Refractive Index Sensor.
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Label-free detection of D2 and D3 vitamins using photonic crystal
optical fiber plasmonic resonator

Ali Babakhani Fard ', Mahdi Bahadoran '»" , Hassan Pakarzade ' and Mohamad Mahdi Babakhani Fard 2
! Department of Physics, Faculty of Basic Sciences, Shiraz University of Technology, Shiraz, Iran.

2Laser and Plasma Research Institute, Shahid Beheshti University, Tehran, Iran.

Abstract- In this article, a dual-purpose biological sensor is designed and simulated for label-free detection of
vitamins D2 and D3 using a two-channel photonic crystal plasmonic resonator. Upper and lower channels show
extremely high refractive index sensitivity and completely linear response to very small changes of refractive index.
As a result, the presented photonic crystal optical fiber resonator is quite suitable option for sensing vitamins D2
and D3, which are two isomers with very close refractive indices, as the upper channel of the desired structure for
sensing vitamin D2 and the lower channel of the structure is used for sensing vitamin D3. The sensitivities of
30112.86 nm/RIU and 11560nm/RIU were realized for upper and lower channels, respectively.

Keywords: Bragg gratings ., Surface Plasmon Polariton . Label free sensing . Gold , Silver .
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Ab-initio Study of Electronic and Optical Properties of Aluminum
Nitride (AIN)

Sahel, Ebrahimi; Babak, Minaie; Seyed Ahmad, Ketabi

School of Physics, Damghan University, Damghan, Iran
sahel.eb1986@gmail.com

In this paper, using density functional theory (DFT), GW approximation, and solving the Bethe-Salpeter equation
the electronic and optical properties of two-dimensional AIN structure are investigated. Our results show that the
single-layer aluminum nitride structure has an indirect band gap, which increases by 4.78 eV due to self-energy
corrections resulting from electron-electron interaction. We study the optical properties and excitonic effects of
this binary semiconductor using the Bethe-Salpeter equation approach and applying the GOW0+RPA and
GOWO0+BSE approximations. Our results indicate that considering the electron-hole interaction causes the
absorption spectrum to shift towards lower energies. In addition, our calculations show that the aluminum nitride
single layer, with its wide band gap and high binding energy, can be useful in the design and construction of
optoelectronic device.

Keywords: Excitonic effects, Electronic and Optical Properties, Band Gap, DFT.
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Optical Parameters of Penta-Graphene Nano Sheet: First-Principles
Calculations of Many-Body Effects
Babak, Minaie! ¢ Seyed Ahmad, Ketabi!
1School of Physics, Damghan University, Damghan, Iran

babminaie@std.du.ac.ir ; saketabi@du.ac.ir

In this paper, we examine the optical properties and excitonic effects of pentagraphene nanosheets. Some of the
optical parameters of this material, including the refractive index, extinction coefficient, absorption spectrum, and
reflectance spectrum, are investigated within the framework of many-body perturbation theory based on tow
particles Green Function theory using the Bethe-Salpeter equation approach. Furthermore, two approximations,
GOWO0+RPA (which considers electron-electron interaction but neglects electron-hole interaction) and
GOWO0+BSE (which considers both electron-electron and electron-hole interactions), are employed. Our results
indicate that the inclusion of electron-hole interaction leads to a redshift in the absorption spectrum, such that the
first intense absorption peak occurs at an energy of 2.49 eV, corresponding to bound excitons with a binding energy
of 3.04 eV. Moreover, the presence of electron-hole interaction results in an increase in the dielectric constant
compared to the value obtained at the GOW0+RPA level.

Keywords: Exciton, Penta-Graphene, Optical Parameters, Binding Energy, Bethe—Salpeter Equation.
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Electronic and Optical Properties of Penta-graphene: Many-Body
Perturbation Theory

Babak, Minaie¢ Seyed Ahmad, Ketabi

School of Physics, Damghan University, Damghan, Iran
babminaie@std.du.ac.ir

In this paper, within the framework of many-particle perturbation theory based on density functional theory
(DFT), the electronic and optical properties of Penta-graphene structure is investigated. Our results show that
penta-graphene has a quasi-direct band gap. Furthermore, in the presence of electron-electron interaction the
band gap is increased. We studied the optical properties and excitonic effects of this structure, using the Bethe-
Salpeter equation approach and two approximations of GOW0+RPA and GOW0+BSE. Considering the electron-
hole interaction caused the absorption spectrum to shift towards lower energies (red shift) so that the first
resonance peak of the absorption spectrum was observed at 2.49 eV. Our results indicate that the two-dimensional
penta-graphene structure, having a large and high energy dependent band gap is a suitable candidate for designing
and manufacturing electronic and optoelectronic components.

Keywords: Band Gap, Density Functional Theory, Electronic and Optical Properties, Penta-graphene.
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Investigating the Effect of Beam Waist Radius on the Propagation of
Coherent Beam Combination in a Turbulent Atmosphere

Sajjad Qaani', Naser SiahvashiZ*

- Department of Optics and Lasers, Faculty of Physics, Iran University of Science and Technology, Tehran, Iran.
Z Department of Photonics, Faculty of Basic Sciences, Imam Hossein Comprehensive University, Tehran, Iran.

Abstract — Coherent beam combination (CBC) is the new method to increase laser power, and the study of factors
affecting the power and beam quality in order to improve the performance of the system, especially in the presence
of atmospheric turbulence, has always been of interest. In this regard, the effect of the beam waist radius of lasers
in CBC for the vacuum and medium turbulence of the atmosphere states was studied and numerically investigated.
7 Gaussian laser beams were placed together in a hexagonal array to study the combined beam quality in the
observing plane with the power in 5 cm bucket metric and to optimize the optical parameter of the beam waist
radius. The simulation results show that for the vacuum state, 8.5 mm radius, and for the medium turbulence
state, 17 mm radius is the best choice, which localized the maximum power in the 5 cm bucket.

Keywords: coherent beam combination, beam waist radius, turbulent atmosphere, intensity distribution, power in bucket
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Investigating the Effect of Aperture Radius of Collimator Element on
Beam Quality in the Coherent Beam Combination

Sajjad Qaani', Naser Siahvashi*

- Department of Optics and Lasers, Faculty of Physics, Iran University of Science and Technology, Tehran, Iran.
Z Department of Photonics, Faculty of Basic Sciences, Imam Hossein Comprehensive University, Tehran, Iran.

Abstract — To increase the power of lasers, Coherent Beam Combination (CBC) technology has been introduced
to the world, and determining the optical characteristics of its lasers to improve its performance has always been
of interest. In this regard, the effect of the aperture radius of the collimator element placed in front of the laser
beams in CBC was studied and numerically investigated. 37 Gaussian laser beams were placed together in a
hexagonal array to study the combined beam quality in the observing plane with the power in bucket and to
optimize the optical parameter of the aperture radius of the collimator element. The simulation results show that
the radius of 10 mm with a value of 25.16% of the power in 5 cm bucket is the most suitable option. The results of
this research can be a suitable reference for the optical design and construction of the laser beam combining system
in the future.

Keywords: coherent beam combination, aperture radius of collimator, intensity distribution, power in buc
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Detecting breast cancer in human serum based on phononic crystal waveguide configuration
Ehsan Mehdizadeh Omrani, Fakhrodin Nazari

Corresponding author: nazari@ausmt.ac.ir,ehsanmehdizadeh72@gmail.com

Abstract- Early detection of breast cancer is crucial in treating this disease. In this article, an
approach using phononic crystal configuration for breast cancer detection through human serum is
presented. The proposed sensor structure consists of a two-dimensional phononic crystal. The
crystal is made of PMMA as the host material and an arrangement of square array of tungsten
cylindrical columns. The design includes a straight waveguide in which five empty columns are
embedded in the middle of the waveguide, once filled with serum from a healthy individual and in
the other case filled with serum from an individual with breast cancer. The results show that the
output frequency location has significant shifts in the two displacement states. In the proposed
sensor, the average quality factor is 12523. Additionally, the average sensitivity and merit factor are
Hz.s/m 1137 and 19, respectively. This sensor can demonstrate the initial capability of detecting
changes caused by breast cancer in the serum of a patient

Keywords: Sensor, waveguide, Breast cancer, Phononic crystal
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Effect of different methylammonium halide perovskites on the
performance of the FTO/SnO2(ETL)/Perovskite/Cu20(HTL)/carbon

device configuration
Parisa Karimi Moone!, Nafiseh Sharifit?*

! Department of Photonics and Plasma, Faculty of Physics, University of Kashan, Kashan 87317, Iran
2 Institute of Nanoscience and Nanotechnology, University of Kashan, Kashan 87317, Iran
*sharifi@kashanu.ac.ir,parisa.mjkarimi@grad.kashanu.ac.ir

Abstract- In recent years, perovskite solar cells (PSCs) have emerged as a promising new technology for
converting sunlight into electricity. Perovskites have shown significant potential in achieving high efficiency, large-
scale manufacturing, and low cost, which has led to them gaining considerable attention. Organic-inorganic
perovskites based on methylammonium have demonstrated high efficiency, which prompted a study using the
SCAPS-1D simulation software to investigate the effect of different perovskites on the performance of the flat
device structure FTO/SnO2/Perovskite/Cu.O/Carbon PSCs. HOIPs of MAPbCIs, MAPbBr3, MAPbI3, MASNCIs,
MASNBr3, and MASNIs were chosen. For the perovskite solar cell consisting of MASNI3, the highest efficiency of
15.32% and the highest short-circuit current density of 28.78 mA/cm? were calculated. The results of this study
show that lead-free HOIP solar cells can achieve performance comparable to lead-based perovskites, which
demonstrates their potential as a suitable and sustainable alternative for photovoltaic applications.

Keywords: Perovskite Solar Cell, methylammonium halide perovskites, Simulation, SCAPS.
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Comparison of cesium halide perovskite solar cells using SnO2 and
Cu20 as charge transport layers

Parisa Karimi Moone !, Nafiseh Sharifil.?"
! Department of Photonics and Plasma, Faculty of Physics, University of Kashan, Kashan 87317, Iran
2 Institute of Nanoscience and Nanotechnology, University of Kashan, Kashan 87317, Iran
*sharifi@kashanu.ac.ir,parisa.mjkarimi@grad.kashanu.ac.ir

Abstract- Bandgap engineering plays a key role in the advancement of photovoltaic technology, especially for
emerging perovskite solar cells. Modelling can predict this effect in less time and at lower cost. Given the promising
performance characteristics of perovskite solar cells, all-inorganic cesium-based perovskites have attracted the
attention of researchers in the photovoltaic field due to their higher stability than organic-inorganic perovskites.
This study delves into the investigation of six distinct solar cells fabricated using Cs-halide perovskite absorbers
(CsPbCls, CsPbBrs, CsPbls, CsSnCls, CsSnBrz, and CsSnls) employing the SCAPS-1D simulation program. The
results show that the simulated solar cell with the CsSnls absorber layer has the highest efficiency and current
density of 18.45% and 32.85 mA/cm?, respectively, which could be due to the narrower bandgap. These findings
highlight the potential of all-inorganic lead-free perovskite solar cells to achieve high performance levels
comparable to their lead-based counterparts.

Keywords: Perovskite, Solar Cell, All-Inorganic Perovskite Solar Cell, Simulation
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Investigation of single-slot and double-slot antennas in the
hyperthermia treatment of liver cancer

Fahimeh Hamzavi, Mohammad Javad Karimi

Emails address: f.hamzavi@sutech.ac.ir, karimi@sutech.ac.ir

Abstract

Microwave ablation is a process in which microwave heat is used to destroy cancer cells. Focusing the radiation
on the desired areas without damaging the surrounding tissue requires controlling the heating power to ensure
proper temperature distribution. In this article, the distribution of specific absorption rate (SAR) and temperature
for the single-slot and double-slot antennas are investigated. Results indicate that the distribution of SAR and
temperature depends on the type of antenna, insertion depth, and distance between slots. The double-slot antenna

with a short distance between the slots has a larger SAR value than the single-slot antenna. However, the SAR of

the double-slot antenna decreases as the distance between the slots increases.

Keywords: Slot antenna, Temperature distribution, Cancer, Specific absorption rate (SAR).
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Numerical simulation of liver cancer treatment by hyperthermia
method using single slot antenna

Fahimeh Hamzavi, Mohammad Javad Karimi

Emails address: f.hamzavi@sutech.ac.ir, karimi@sutech.ac.ir

Abstract

In this article, the numerical analysis of the hyperthermia method in the treatment of liver cancer using a single-
slot microwave antenna is discussed. The coupled equations of electromagnetic and biological heat transfer are
solved using Comsol software. In this study, the absorbed microwave power density, temporal changes in
temperature, and the destruction of cancer tumor in liver tissue are investigated and the simulation results are
validated with experimental data. Numerical results show that the temporal changes in temperature are affected
by the input power, it was found that with the input power of 10W, the cancer tumor is destroyed without
damaging the liver tissue surrounding the tumor.

Keywords: Single-slot antenna, Liver tissue, Microwave ablation, Hyperthermia.
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Tunability of Rubidium Coupling and Bloch mode in one-dimensional
photonic crystal

Atieh Sohrabi, Mahnaz Asadolah Salmanpour, and Seyedeh Mehri Hamidi"

Magneto-Plasmonic Lab, Laser and Plasma Research Institute, Shahid Beheshti University,
Tehran, Iran

Abstract- Due to the increasing importance of studying the interaction of light and atoms and its direct use in the
miniaturization of optical equipment, in this article we have investigated the Bloch surface wave emitted on the
surface of a one-dimensional photonic crystal placed on a prism. By investigating the effect of changing photonic
crystal periodicities and also changing the polarization of the incident light on the diffusive Bloch mode, we
achieved the adjustability of the Bloch mode according to the incident light angle. Next, to investigate the coupling
of Rubidium atoms with Bloch mode, a semi-infinite layer containing vapor of rubidium atom was placed on the
introduced structure, and by using simulation, the result of the coupling of rubidium atoms with Bloch surface
wave was observed.

Keywords: Bloch surface wave, coupling of the atom with light, hot rubidium vapor, Photonic crystal.
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Spectral analysis of the electric field distribution in Fiber Bragg Grating

Ali Kamal Noushabadi, Alireza Eskandarnia, and Fazel Jahangiri

a.kamalnoshabadi@mail.sbu.ac.ir, a.eskandarnia@mail.sbu.ac.ir, f_jahangiri@sbu.ac.ir

Abstract — In this article, we have investigated the distribution of the electric field amplitude of the light
propagating in fiber Bragg grating (FBG) in order to analyze the spectrum of the reflected output by solving the
Maxwell equations using the finite element method. We have compared our spectral results with that
conventionally obtained by the coupled mode theory through the configuration of transfer matrices. Our results
demonstrate that the maximum field distribution at the beginning of the gratings and over the Bragg wavelength
is in a proper agreement with those obtained by using the coupled mode theory in long FBGs. However, for short
length FBGs, our results reveal a pronounceable improvement in the accuracy of the prediction of the reflected
light field amplitude, comparing with that could be expected utilizing the coupled theory.

Keyword: Fiber Brag Grating, Field Distribution, Mode Coupling Theory, Finite Element Method, Reflective Spectrum
FBG
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Fabrication of microlens using gradient exposure photolithography

Mina Mollaei!, Samad Mahmoudi', Milad MalekMohammadi?, and Ehsan A. Akhlaghi'??3

IDepartment of physics, Institute for Advanced Studies in Basic Sciences, Zanjan 45137-66731
2Science and Technology Park, Institute for Advanced Studies in Basic Sciences, Zanjan
30ptics Research Center, Institute for Advanced Studies in Basic Sciences, Zanjan 45137-66731
Abstract- In this paper, a method to fabricate microlenses using a binary mask under diffraction-based gradient
exposure is presented. In traditional lithography, only some areas are exposed to light and other areas remain
unexposed. While in gradient exposure lithography, the goal is to create a light intensity gradient so that areas
with high light intensity have more height and areas with lower light intensity have less height. The use of
lithography with binary mask and gradient exposure makes it possible to produce microlenses with a more
accurate curved surface, whose height and distortion can be measured with the using a non-contact profilometer.

Keywords: Diffraction, Profilometer, Photolithography, Binary mask, Microlens
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Fabrication and characterization of CuSbS,-CdS
on different transparent conductive oxide substrates
Samaneh Shapouri!, Rasoul Malekfar?
Department of Atomic and Molecular Physics, Faculty of Sciences, Tarbiat Modares
University, samaneh_shapouri@modares.ac.ir

1.
Department of Atomic and Molecular Physics, Faculty of Sciences, Tarbiat Modares
University, malekfar@modares.ac.ir

Abstract - Since the advent of second-generation solar cells, various types of materials have been investigated as
solar absorbers to enhance the efficiency and increase the durability of these types of devices. Among the

materials investigated, the ternary CuShS: is considered a reliable material due to its unique optical and
electronic properties. This study aims to investigate CuSbS:z absorber layers grown via spray pyrolysis method

on CdS-1TO and CdS-FTO substrates. The results of XRD and FESEM microscopy showed that the absorber

layer fabricated on CdS-FTO has better microstructural and micro morphological properties with the larger
grain size (100 nm larger). Additionally, in this article the Band gap of the absorber is estimated to be 1.8 eV

Keywords: Transparent Conductive Oxides, Thin-Film Solar Cell, CuShS,, CdS, Solar absorber layer
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Investigating the effect of environmental factors on chlorophyll-
dependent plant indices in corn leaves using the hyperspectral camera

Sara Almasi', Ahmad Darudi !, Reza Fotovvat 2, Majid Panahi !, Ali Bayat !

1- Department of physics, Faculty of Science, University of Zanjan, Zanjan
2- Department of Production Engineering and Plant Genetics, Faculty of Agriculture, University of Zanjan, Zanjan

Sara.almasi@znu.ac.ir, a.darudi@gmail.com, r_fotovat@znu.ac.ir, majidpanahi@znu.ac.ir, abayat@znu.ac.ir

Abstract- Examining the health and quality of agricultural products has become an important matter
from the economic and health point of view. The study of spectral reflectance behavior of plants provides
a correct understanding of photosynthesis and vegetative processes of plants. Investigating the effects of
environmental factors is one of the most important applications of hyperspectral imaging in the field of
agriculture. In this article, the hyperspectral imager has been used as a non-destructive method to
investigate the chlorophyll-dependent plant indices for the corn plant, and the results obtained from this
method have been compared with the results of the chlorophyll meter (SPAD) and also the
spectrophotometer. The results show that the analysis of recorded spectral images has the ability to
measure chlorophyll-related indices.

Keywords: Corn leaf, Hyperspectral camera, Chlorophyll, SPAD, Spectrophotometer.
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The effect of silicon particle radius on surface-enhanced Raman
scattering and enhanced fluorescence

Hossein Bogheiri', Maryam Aliannezhadi?", Leyla Naderi> Mahdi Sovizi*

'Faculty of Physics, Semnan University, PO Box: 35195-363, Semnan, Iran.

hosein_bogheyri@semnan.ac.ir, m_aliannezhadi@semnan.ac.ir, |_naderi@semnan.ac.ir, msovizi@semnan.ac.ir

Abstract- In the paper, spherical silicon particles as one of the abundant elements in the world with a relatively
simple synthesis method, and the ability to be used in surface enhancement Raman spectroscopy and enhanced
fluorescence are investigated. Also, the map of resonance wavelength dependence on the radius of spherical silicon
particles (50 to 250 nm) is provided to determine the appropriate radius of Si spherical particles for each desirable
laser excitation wavelength. The results declare that the resonance wavelength of Si particle experiences a blue
shift from the infrared to the ultraviolet region with the reduction of the nanoparticle radius. Furthermore, the
maximum enhancement of the electric field remains almost unchanged by reducing the nanoparticle's radius from
250 to 50 nm, and the obtained Raman enhancement factor using these silicon particles is about 625 times of
conventional Raman spectroscopy.

Keywords: Enhanced fluorescence, Magnetic and electric resonances, Surface-Enhanced Raman Scattering (SERS),
Silicon.
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Photon pair generation in optical fiber using inter mode phase
matching

Fatemeh Mohamadi , Rahman Nouroozi

Faculty of Physics, Institute for Advanced Studies in Basic Sciences, Zanjan, Iran

Abstract- Entangled states are one of the most prominent features of quantum mechanics, which is the basis of
quantum information technologies. To create entangled states, we need to generate photon pairs. Since Raman
and Brillon scatterings have destructive effects on the collection and detection of signal and idler beams, if the
signal and idler beams can be produced outside the range of occurrence of these types of scattering, these
scatterings will not have an effect on the intended output beams. In this article, this is done by using phase matching
between the pump base modes and the higher order modes in the signal and idler.

Keywords: Four-wave mixing, nonlinearity, optical fiber, pair of photon.
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Study of nonlinear optical properties of silicon oxide semiconductor
on glass layer coated with graphene oxide

Hamid Darabi, Yasser Rajabi, Mahdi Adelifard
Department of Physics, University of Damghan, Damghan

In this article, the compound semiconductor silicon oxide-graphene oxide was coated using spray pyrolysis method.
Then, using X-ray diffraction (XRD), spectrometry (Uv-Vis), the nanostructural and optical properties of the
composite semiconductor were investigated and it was observed that the intensity of GO peaks with SiO: layer
which has an amorphous property has decreased. Also, the band gap energy value showed an increase in the width
of the band gap of GO after the incorporation of SiOz. Also, the results clearly show that the Go-SiO2 sample has
good nonlinear properties and is therefore a good candidate for use in optoelectronic components.

Keywords: Silicon oxide, graphene oxide, pyrolysis spray, nanostructural properties, Nonlinear optical properties.
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Identification of chromium base alloy samples using the combined
algorithm of machine learning in Laser Induced Breakdown
Spectroscopy(LIBS)

Yashar Ahmadi Alinasab', Marziyeh Hemati Farsani', S. Mohammad Reza Darbani!,
Pedram Salehpour?
Optics-Laser Science and Technology Research Center, Malek Ashtar University of
Technology, Isfahan !
Faculty of Electrical and Computer Engineering, Tabriz University, Tabriz

Abstract- In this research, an algorithm was designed by using LIBS data and the method of algorithm of
machine learning to identify chromium base alloy samples from each other and distinguish non-familiar samples.
The aforementioned algorithm was created as a result of combining supervised learning methods, calculating and
comparing the average distance of data points from the unknown data point. So that the K-nearest neighbor (KNN)
classification algorithm was used as a supervised algorithm. At the end, a voting algorithm was used between the
results of comparing the distance of points and the result of using the KNN classification method. The results
showed that this algorithm has the ability to recognize samples of the same family with high accuracy, and it
recognizes and announces unknown samples.

Keywords: Laser-induced Breakdown Spectroscopy, machine learning, K-nearest neighbor, classification
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Investigation of nonlinear refraction index of BiB3; 04 by Z-scan
method

Samira Lali', Delnia Pourghobad?!, Maryam Shams?, Masood Ghotbi*

‘Department of Physics, Faculty of Physics, University of Kurdistan, Sanandaj, Iran

s.lali@uok.ac.ir , m.ghotbi@uok.ac.ir

Abstract- In this research the nonlinear index of the nonlinear crystal BIBO was measured. The measurements
were performed by a femtosecond Yb:KGW laser at 515 nm and 1030 nm. Fitting of theoretical transmission to
experimental results yields nonlinear refractive indices. By using the z-scan method we have obtained the nonlinear

2 2
refractive indices of 4 - 1 x 10716 % and 2 - 6 x 10716 %respectively.

Keywords: BIBO, Nonlinear refractive Index, z-scan method
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Designing and investigating the efficiency of the optical pipe in the
geographical location of Tabriz

Parsa Sabzipour, Dr.Sohrab Ahmadi-Kandjani
Faculty of Physics, University of Tabriz

s ahmadi@tabrizu.ac.ir, parsa.sabzipourl@gmail.com

Natural light is an important element in visual comfort and it sometimes influences the quality of vision. The effect of daylight on the human
biological cycles and possible physiological alterations in the absence of natural light during the day are well-known Research on and observation
of human behaviour and the biological effects of light have shown the vital role of artificial or natural light, in maintaining the physiological and
psychological balance in human organisms. Light-pipes represent simple systems to capture and transport the natural light inside a room during the
day. Light-pipes (such as tubular light) are simple structures that allow the transmission of daylight from the outside to the inside of a room. They
are realized with a top collector (often just a polycarbonate hemispheric dome), the pipe itself, and an emitter. This paper shows the results of
implementing of a light pipe for the geographical and atmospheric condition of Tabriz city in a room with an area of 12m? without any windows.
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Iron nanoparticle size measurement with static light scattering
method

Faezeh Esmaeilzadeh, Saeed Mirzanejhad and Motahareh Aminjarrahi
Babolsar, University of Mazandaran, Faculty of Sciences, Atomic and Molecular Physics

saeed@umz.ac.ir,faezeh.umz@gmail.com,aminjarahi03@gmail.com

Abstract- The static light scattering method is an alternative analysis method to calculate the characteristics of
nanoparticles. This method can be used to measure molecules or particles with a size in the range 1/10 of the laser
wavelength up to about 2 times the laser wavelength. In addition, this method is also used to determine the molar
mass and concentration of particles. . In this research, a laboratory SLS system has been designed and built to
measure the dimensions of nanoparticles, which has the ability to measure the radius of nanoparticles in solution.
In this article, the dimensions of iron nanoparticles suspended in distilled water were measured using this system,
and the SLS system test results were compared with the TEM imaging results.

Keywords: Static Light Scattering, Nanoparticle Solvent, Refractive Index Gradient.
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Slow light effect in all-optical devices Using plasmonic induced
transparency

Mohammad B. Delghavi ,Abdollah Alizadeh, Hadi Esmailiyan
Electric Engineering Department, Bonab University, Bonab

mdelghavi@ubonab.ac.ir, a.alizadeh@ubonab.ac.ir , hadieysmalian1395@gmail.com

Abstract- In this research, a Silica-on-Silicon structure with a single-layer graphene is presented to create the PIT
(plasmonic induced transparency). This structure shows the effect of plasmonic induced transparency in the
terahertz band. In the phenomenon of plasmonic induced transparency, the constructive and destructive
interferences between the light mode and the dark mode are used. It is possible to control this effect with the Fermi
voltage of graphene. The theory of transition between different modes of this structure is obtained using the CMT
or coupled modes theory. The results of the simulations show that this structure has a very good absorption
capacity of over 50%. Also, with this structure, it is possible to reach a high group refractive index with a value of
530.

Keywords: Plasmonic, PIT(Plasmonic induced Transparency), Group index, Slow light
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Optimization of defects density in different layers of Sn-based
perovskite solar cell for efficiency enhancement by Scaps 1-D software

Abbasi Dashtaki, Ahmad?; Ghorashi, Seyed Mohammad Bagher®?; Sharifi, Nafiseh*-2
Physics Department, University of Kashan, 87317 Kashan, Iran
“Institute of Nanoscience and Nanotechnology, University of Kashan, 87317 Kashan, Iran
Ahmadabbasi2015@yahoo.com/ Mghorashi@kashanu.ac.ir/ sharifi@kashanu.ac.ir

Abstract- Thesedays, Perovskite material due to having suitable structure such as, band gap appropriate,
inexpensive and variety is noticeable for using in solar cell. There for, increasing efficiency this kind of solar cell,
helping to improv industrial renewable solar cell energy. In this essay, with variation layers density of defect by
Scaps 1-d simulation software will be expressed the highest efficiency which a Sn-based perovskite solar cell in
produce under ideal situation.
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Synthesis of Znq,; nanocomplex using CTAB surfactant for
application in organic light-emitting diodes

Zahra sheikhi zazerani ,Mohammadreza Jafari , Ezeddin Mohajerani , Kourosh Rahimi

Sheikhi.zahra@yahoo.com , mo.jafari@alzahra.ac.ir, e-mohajerani@sbu.ac.ir ,
k.rahimi@alzahra.ac.ir

Abstract- Zinc hydroxyquinoline ( Znq, ) nanoparticles with high luminescence were synthesized by
coprecipitation method in pure form and with cationic surfactant of cetyltrimethylammonium bromide . The
functional groups of the particles were confirmed using Fourier transform infrared spectroscopy . The shape and
size of the nanocomplexes were checked using scanning electron microscope images. The optical properties of the
particles were studied using photoluminescence spectroscopy and these nanoparticles were studied for use in
organic light-emitting diodes (OLEDs) as emission and electron transport layers.

Keywords: OLED, Znq,, Photoluminescence, nanocomplex
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Simulation and design of a broad bandwidth nonlinear all-optical diode by using two cavity 1D- photonic crystal

*Mahmood Hosseini farzad, Mozhdeh Janfada

Department of Science, Faculty of Physics, Shiraz University

*hosseinif@shirazu.ac.ir

Mozhde.Janfada@gmail.com
Abstract- Light propagation in an asymmetric multilayered structure, composed of two nonlinear
defective photonic crystal, is theoretically investigated. Because of asymmetry in the number of layers,
thickness of defect layers and nonlinear layer this structure can provide non-reciprocal transmission
to achieve an optical diode. This structure was optimized in order to have a broad band optical diode in
the frequency range and broad input intensity compare to other works and it improve sensitivity
problems.

Keywords: Optical diode, Nonlinearity, Bistability, Photonic crystal
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Investigating the effect of misalignment angle and Change shape of the
mirrors on the far field intensity distribution and phase pattern of the
unstable confocal resonator for the homemade TEA CO; laser

Ali Mirheydari!, Reza Torabi2, Mohammad Saghebfar3, Masoumeh Mehri Telyabi*

Faculty of Applied Sciences, Malek Ashtar University of Technology, Shahinshahr, Iran.

Lalimirheydaril376@gmail.com, 2r.torabi@yahoo.com 3saghebfar2017@gmail.com,
4masoumeh.mehril376@gmail.com.

Abstract- In this article, the effect of the misalignment angle and variation of the square to rectangular shape of
the mirrors in the positive branch confocal unstable resonator for the TEA CO?2 laser type, in order to investigate
the change in the far field intensity distribution and then improvement of the output beam in order to improve the
quality parameters of the output beam of a TEA CO:2 gas laser has been discussed using the fast Fourier transform
simulation method. Also, the changes of the equivalent Fresnel number and the magnification of the laser resonator
were checked on the results.

Keywords: Alignment, Confocal, Intensity Distribution, Field, Fresnel Number.
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Design and simulation of plasmonic nanosensor for human blood type detection as a biosensor

Mohadese Arast & Amin Ghadi

Department of Atomic and Molecular Physics, Faculty of Basic Sciences, University of
Mazandaran, Babolsar

Abstract- In this paper, a plasmonic refractive index biosensor for detection of different blood group (A, O, B) with Metal-Isolator-Metal
structure is designed and simulated. This structure is based on an air square grid in an Ag substrate that is simulated with Drude model. We
calculated the sensitivity (S) and figure of merit (FOM) with using Finite Difference Time Domain (FDTD) method and by changing
refractive index from 1 to 1.1 with step 0.02. In this research, we show that this sensor can be used for detection of different human blood

group.

Keywords: blood group; plasmonic; nanostructure; Surface Plasmon Polariton; biosensor
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Feasibility Study of Weighting Train Using Fiber Bragg Grating
Sensors

Mohadeseh Shahdadi, Mohammad Vahedi and Shervan Ataei
Iran University of Science and Technology

Abstract- Weight of motion of train is one of the ways to monitor the weight of the infrastructure, which
is used to control the passing load and prevent damage to the structure. Fiber Bragg grating sensors
have been highly regarded due to their accuracy in measurement, short response time, immunity to
electromagnetic interference, and remote monitoring. The aim of this research is to weigh the moving
axle load of the train by fiber Bragg grating sensors based on optical spectrum monitoring. At first, two
sensors were installed at an angle of 45 degrees on the neutral line of the rail, and then the changes in
wavelength were analyzed using an optical spectrum analyzer for different loads. Using the obtained
results, the shear strain and as a result the applied weight was measured up to 11 tons with an error of
73.1 grams.

Keywords: Fiber Bragg Grating, Rail, Weight in Motion, Strain, Optical Fiber
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The Effect of Cold Plasma Interaction Time with Complete Culture
Medium on the Generation of Reactive Species

Fatemeh Karbalaee Mirzahosseini, Donya Taheri, Esmaeil Heydari, Kamal Hajisharifi,
Hasan Mahdian

fatemeh.kmh@khu.ac.ir, donyataheriSS@khu.ac.ir, e.heydari@khu.ac.ir,
hajisharifi@khu.ac.ir, mehdian@khu.ac.ir

Abstract- In the recent decades, while there have been significant advances and new methods has been developed
for the treatment of cancer, this disease is still one of the deadliest threats to the human health worldwide according
to the latest reports. Comparing to the conventional and traditional strategies which are employed for the cancer
treatment, the cold atmospheric pressure plasma jet is considered as an emerging tool for the cancer treatment
due to its unique biophysical effect such as efficient generation of reactive oxygen and nitrogen species. In this
work, we evaluate the realtime effect of cold atmospheric pressure plasma jet treatment time on the production of
reactive oxygen and nitrogen species using a photonic method based on time-resolved phosphorescence
spectroscopy of PtTFPP platinum complex oxygen sensitive probe doped in a polystyrene oxygen permeable
matrix. The results of this work can determine the activation time span of the cold atmospheric pressure plasma
jet-treated complete cell culture medium, as well as the level of dominant reactive oxygen species generated in
different treatment durations in a complete cell culture medium.

Keywords: Atmospheric pressure cold plasma, cancer treatment, photonic sensor, Reactive species, Time resolution
spectroscopy
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Study of optical and electronical properties of Nb2C and Nb2N Mxene

with and without O2 surface termination

Mina Narimaniyan Tazehkand, Dr Saeid Asgharizadeh

Physics of Solid state physics Department, Faculty of Physics, University of Tabriz, Tabriz, Iran.

Mxenes are a new type of two-dimensional nanomaterials that have gained a lot of attention since their first report
in 2011. They possess unique properties in electronics, optics, magnetism, heat, and mechanics, and have a wide
range of applications in various fields, such as sensors, optoelectronics, and biomedical applications. In this
research, we will investigate the electronic properties of Nb,C and Nb, N Mxenes, to determine whether they are
metallic or semiconducting, with or without O, surface terminations. Furthermore, we aim to explore the optical
properties of these materials, specifically, observing changes in their absorption spectra under the influence of
surface terminations by O,.

Keywords: Mxene, two-dimensional, electronics, optics
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Simulation of Laser Cooling of Positronium Gas

Mahdi Khangal, Masoud Rezvani Jalal, Ebrahim Gholami Hatam

Department of Physics, Photonics and Optics and lasers Engineering, Malayer University,
Malayer, Iran

Abstract- In this paper, the cooling of positronium gas (i.e. electron-positron bound state) in the interaction with a laser
is simulated in one dimension. The initial temperature of the positronium gas is considered to be 300 K which is equivalent
with 462 GHz of Doppler broadening for level 2 to level 1 transition. A pulsed laser beam of 100 GHz which whose
frequency is rather detuned (by 50 GHz) form the radiation frequency of the positronium and has 200 ns pulse length is
incident on the gas from the both sides. Calculations show that such an interaction is able to cool the gas before its
annihilation down to 50 K.

Keywords: Positronium, Laser cooling, Rate equations, Recoil force.
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Doppler Broadening in the Radiation Line of a Vibrating Oscillating
Dipole

Masoud Rezvani Jalal, Fatemeh Allahbakhshi, Zahra Allahbakhshi
Department of Physics and Optics and lasers Engineering, Malayer University, Malayer, Iran

Abstract- In this paper, the radiation line broadening of an oscillating electrical dipole which also has a vibrational motion
and, hence is affected by its Doppler effect, is considered. Firstly, the governing equation on the vibrating Doppler effect
and its influence on the phase and electric field of the dipole radiation is obtained. Then, the generated frequencies for
each velocity vibration amplitude and also statistical averaging on many oscillators using Boltzmann distribution function
is numerically calculated. It is shown that contrary to the traditional Doppler effect which is Gaussian, the broadening

due to vibration has a sharp Laplace shape. Such an effect can be a base for a new kind of atomic and molecular
spectroscopy in solids.

Keywords: Fourier analysis, Vibrating Doppler effect, Line broadening, Dipole radiation, Laplace distribution.
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Investigation of the performance of a terahertz biosensor based on
metamaterial

S.Roghayeh Hamidi, Mohammad Razaghi

s.roghaye.hamidi@gmail.com, mrazaghi@gmail.com

Abstract- One of the characteristics of metamaterials is light control and guidance. This
structure can help to improve their performance in biosensors. In this article, a structure of
metamaterial including two wire-shaped and two U-shaped is presented. EIT and Fano
resonances are caused by the interaction of dipole and quadrupole modes in metamaterials. In
these resonances, light passes through the structure without absorption. According to the
results of the finite element simulation, the sensor value for this structure was 104 GHzRIU.
which has better performance compared to similar biosensors.

Keywords: Biosensor, Metamaterials, THz, EIT and Fano resonance
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Design and Simulation of Semi-transparent Perovskite Solar Cell with
Albedo Light

Kosar Sattarnasery!, Mohammad Razaghi', Seyyed Keyhan Hosseini! and Mahsa
Moradbeigi?
tUniversity of Kurdistan, Faculty of Engineering, Sanandaj, Iran
2University of Kurdistan, Faculty of Science, Sanandaj, Iran
kosar.sattarnasery@uok.ac.ir, m.razaghi@uok.ac.ir, k.hosseini@uok.ac.ir,
m.moradbeigi@uok.ac.ir

Abstract- In this paper the design and simulation of a semi-transparent perovskite solar cell is presented. The
suggested structure is created by replacing a transparent conductive material with the metal back contact of a
conventional perovskite solar cell. Based on results, it was observed that removing the buffer layer in the semi-
transparent structure raised efficiency from 13.86% to 13.96. Following that, in order to attain the maximum
efficiency, three different materials—ITO, 1ZO, and IOH—were used as the back contact material, and the results
were compared with each other. The best back contact material has been chosen to be IOH material with 14.31%
efficiency. Finally, it was observed that the efficiency of this semi-transparent solar cell increases from 14.31% to
18.21% by applying albedo light to the back contact.

Keywords: Modeling, Semi-transparent Perovskite Solar Cell, Back Contact, Efficiency.
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Theoretical and Experimental investigation of Diffraction from a
Modified Fresnel Zone Plate Phase Grating

Fatemeh Afsharipour?, Hamidreza Mashayekhi?, Ali Mohammad Khazaei ®* and Mohammad Yeganeh*

1- Faculty of Physics, Shahid Bahonar University of Kerman, Kerman, Iran, fatemeh98afshari@phy.uk.ac.ir
2-Department Physics, Faculty of Basic Science, University of Lorestan, Khorramabad, Iran
Akhazaei.am@Iu.ac.ir
3- Faculty of Physics, Shahid Bahonar University of Kerman, Kerman, Iran, mashhr@uk.ac.ir
4- Department of Physics Education, Farhangian University, P.O. Box 14665-889, Tehran, Iran.
moyepe@gmail.com

Abstract- A radial grating is a type of periodic diffraction grating that does not depend on the radial coordinate
and has an azimuthal direction periodicity in the polar coordinate system. A new class of gratings is produced by
combining the radial grating with the Fresnel zone plates. These gratings, in addition to having an azimuthal
periodicity, focus the incident beam at a specific distance. In this paper, the diffraction of the phase-type of this
grating is investigated experimentally and theoretically. Theoretical investigations have been done with the aid of
the Fresnel-Kirchhoff integral. The experimental results were obtained using laser diffraction from the two-
dimensional array of an SLM to create a phase pattern, which confirmed the analytical results well.

Keywords: Diffraction, Fresnel-Kirchhoff integral, Fresnel zone plates, radial phase grating, spatial light modulator.
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Improving the quality of microscopic images using generative
adversarial network

Narges Rezaei, Faeghe Hajizade and Ehsan A. Akhlaghi

Department of Physics, Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan,
nargesrezaei@iasbs.ac.ir

Abstract- In this paper, a special architecture of deep neural network named generative
adversarial is used to improve the quality of bright field microscopic images without changing
its design and hardware. After completing the training process, the network is able to increase
the quality of the images by increasing the size of the incoming images by 4 times. This training
is done using microscopic images of fly wings with low quality and corresponding high quality
images. Also, in this work, the perceptual cost function has been used to train the deep neural
network so that the output images of the network are closer to the real data in terms of
perception. The output images of the network show an average peak signal-to-noise ratio of
24.28 and structural similarity constant of 0.87.

Keywords: Super-Resolution Imaging, Microscopy, Deep learning, Generative-adversarial neural network.
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Efficiency improvement of CIGS solar cell using Ag, Au and Al
plasmonic nanocubic in absorber layer

Marzieh Akbari, Fatemeh Dabbagh Kashani, Seyyed Mohammad Mirkazemi
Phd student, School of Physics, Iran University of Science and Technology,
Marzieh akbari@physics.iust.ac.ir
Associate professor, School of Physics, Iran University of Science and Technology,
f dk@iust.ac.ir
Associate professor, School of Metallourgy and Materials Engineering, Iran University of
Science and Technology, mirkazemi@iust.ac.ir

One of the emerging technologies for enhancing the efficiency of thin film solar cells is the utilization of plasmonic
effects. The objective of this research is to augment the absorption and efficiency of thin chalcopyrite cells by
incorporating plasmonic nanostructures on the top of the absorber. Optical and electrical simulations have
revealed a maximum efficiency of 25.61% when employing 100 nm gold nanocubes with O.F.=0.16. This
enhancement is attributed to increased absorption resulting from an elongated optical path, amplified carrier
production, reduced recombination, and improved carrier separation due to the influence of plasmonic resonance
and localized near-field distribution.

Keywords: Chalcopyrite solar cell, CIGS solar cell, Lumerical, plasmonic nanostructure, optical and electrical
simulation.
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Investigation of Temperature reaction Ba;LuF7:Yb**, Nd**, Er**@BaLaF+
Core-shell Upconversion Nanoparticles

Parisa Shirzadi, Dr. Esmaeil Heydari, Dr. Somayeh Salmani Shik
Khwarazmi University, Faculty Physics, Nanophotonic Sensors and Optofluidics Lab
Parisa.shirzadi@khu.ac.ir, E.heydari@khu.ac.ir, salmani@khu.ac.ir

Abstract- Accurate and instantaneous measurement of local temperature is used in various fields, including
industry and medicine. This need has caused a significant expansion of research for the development of
nanophotonic temperature sensors. In this research, we measure the temperature locally by using the radiation
intensity of upconversion nanoparticles that converts near-infrared radiation into visible and ultraviolet radiation.
Although these optical properties make upconversion nanoparticles promising candidates for bioanalytical and
biomedical applications such as polymerase chain reaction and thermometry, the performance of upconversion
nanoparticles is compromised by their low optical brightness. Research is focused on upconversion nanoparticles
to increase the brightness and efficiency of upconversion luminescence. In this regard, we investigate the radiation
and thermometric stability using core-shell cubic phase nanomaterials doped with lanthanide ions, with Ba;LuF~
structure and Er?**/Yb*/Nd*" doped ions as core and Ba:LaF?7 as shell.

Keywords: Upconversion Nanoparticles, Near-infrared, Thermometry, Photoluminescence (PL)
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Photonic-based Glucose Measurement using Tetraethyl orthosilicate

Amirhossein Moradi, Esmaeil Heydari, Mohammadhossein Majlesara, Mohammad Moeini

e.heydari@khu.ac.ir

Abstract- Here measurement of glucose concentration in an ormosil matrix is introduced using time-resolved spectroscopy
technology and 410-nanometer blue laser pulses. Utilizing an oxygen-sensitive platinum complex as a sensing layer and
incorporating glucose oxidase for glucose oxidation, this biosensor indirectly obtains the glucose level by measuring the
phosphorescence lifetime of the complex based on the consumed oxygen in the reaction. This method has the capability
to measure glucose levels in the range of 30 to 350 mg/dl. The approach provides an accurate, continuous, and reliable
monitoring of glucose, contributing to services and research in the biological, cellular, and therapeutic fields.

Keywords: Glucose measurement, hydrogel, ormosil, phosphorescence lifetime, time-resolved spectroscopy
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Investigating of Inner Filter Effect in olive oil by absorption and
induced fluorescence Spectroscopy

Sajad Doreh!, Ezeddin Mohajerani!, Faezeh Talebi Far!

L aser and Plasma Research Institute, Shahid Beheshti University, Tehran, Iran.
Email: e-mohajerani@sbu.ac.ir , doreh37@gmail.com

Abstract- the Inner Filter Effect (IFE) was previously considered as an error in fluorescence measurements. In
recent years, fluorescence-based evaluation has been developed as an important model for spectroscopic technique
evaluation and has found wide applications in the fields of physical, chemical, and biological assays. Correction of
the inner filter effect increases measurement accuracy, flexibility, simplicity of results, and fluorescence data
analysis. The present review introduces for the first time the state of progress of fluorescent sensor systems based
on the internal filter effect, including the sensing strategy, necessary conditions, material selection and their
applications. To detect different target analytes including edible oils by fluorescence spectrometry method, it is
necessary to check and correct this effect. In addition, in order to have good and acceptable results in fluorescent
samples that have high absorption in excitation and emission wavelengths, this effect should be investigated and
corrected.

Keywords: Inner Filter Effect, fluorescence, excitation and emission wavelength reabsorption, Beer lambert law
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Studying the optical properties of aluminum nanoparticles prepared
by pulsed laser ablation method

Roya Alizadeh Ghalghachit, Akbar Jafari' , and Maryam Motallebi Aghgonbad?
! Urmia University- Faculty of Science- Departmant of Physics

royaalizadeh.ph95@gmail.com, a.jafari@urmia.ac.ir, m.motallebi89@gmail.com

Abstract-In this research, laser ablation method was used to prepare aluminum nanoparticles by applaying
Nd:YAG pulsed laser with 532 nm wavelength. Nanoparticles preparation was done in different laser powers
and the effect of laser power on the optical properties of aluminum nanoparticles was studied. The prepared
samples were deposited on glass substrates using spin coating method. The spectroscopic ellipsometry method
was used to calculate the optical properties of nanoparticles such as refractive index, extinction coefficient, the
real and imaginary part of dielectric function and absorption coefficient. Also, the energy band gap of the
samples was calculated using Tauk relation.

Keywords: Aluminum nanoparticles, Ellipsometric Spectroscopy, Laser ablation, Optical properties
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Design of NOT logic gate using Si3N4 microring resonator

Yahya Negintahi, Mohsen Hatami
Shiraz University of Technology, Faculty of Physics,Photonics Group, Shiraz, Iran

y.negintaji@sutech.ac.ir, hatami@sutech.ac.ir

Abstract- The micro-ring resonator is a micro-device that can be used to design all kinds of optical logic gates,
logic processors, arithmetic units, etc. and easily integrate them into the modern high-speed communication
network. This paper presents a novel approach to NOT logic gate design and implementation using the nonlinear
property of microloop resonators as well as the unique advantages of Si3N4 material for all-optical computing
applications. The optically designed gate has been confirmed with the simulated results obtained from checking
the input power equations to the micro-ring resonator in MATLAB software and the design of a silicon nitride
micro-amplifier based on the silicon dioxide platform in Lumerical software.

Keywords: Optical Logic Gates, Micro Ring Resonator, Optical processor, NOT gate, Si3N4
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Enhancing the quality of phase images using deep learning

Fatemeh Fallahi, Zahra Fallahi, Mohammadreza Jafarfard, Babak Zare

Physics Department, Iran University of Science and Technology

Abstract- By focusing in photography, we can adjust the focal length of the camera lens based on the distance from
the object to the camera to get a sharp image. In this article, we will examine focus in images and use deep learning
method to fix focus distortion. The results show that the convolutional neural network, after the learning process,
will be able to correct the focus distortion in the images with high accuracy, which shows the efficiency of the
network in detecting and correcting the focus distortion, and is different from conventional methods with
limitations in automatic feature extraction and access. It outperforms large-dimensional datasets.

Keywords: Focus, Fresnel Diffraction, Convolution Neural Network, Deep Learning.
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Eliminating spherical aberration from images using deep learning

Zahra Fallahi, Fatemeh Fallahi, Mohammadreza Jafarfard, Babak Zare

Department of Physics, Iran University of Science and Technology

Abstract - Spherical aberration leads to the creation of a halo in the image and reduces the quality of the images.
In this article, the ability of a neural network to identify and remove spherical aberration from images is
investigated. The results of this research show that the designed convolutional neural network has overcome the
limitations of conventional methods to an acceptable extent due to the automatic extraction and learning of input
data features, the possibility of using diverse and extensive data during training and network optimization through
parameter setting.

Keywords: Spherical Aberration, Deep Learning, Convolutional Neural Network
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Investigation of probability density function of angle of arrival
propagating through convective underwater turbulence

Ebrahim mohammadi Razi', Reza Shokoohi!, marzieh arabkuhsar’
'"Department of Physics, Faculty of Basic Sciences, University of Bojnord, Bojnord, Iran

Abstract- In this paper, the probability distribution function of the fluctuation components of the angle
of arrival of propagated light beam through underwater turbulent is studied. Accordingly, a laser beam
with a wavelength of 532 nm and a diameter of 1 cm propagates through the turbulent underwater
medium. The turbulent medium is a water filled aquarium with dimensions of 20x36x20 cm?, placed on
an electric heater. The average water temperature varies from 24 to 44 degrees with increments of 1
degree as the heater temperature increases. The laser beam propagates through different positions
relative to the aquarium wall from the turbulent underwater medium. At the end of the path, the
fluctuation components of the angle of arrival in two perpendicular directions to the propagation
direction are determined, and their probability distribution function is calculated. Four distribution
functions, Gaussian, Log-Normal, Weibull, and Gamma, are fitted to the experimental data. The results
indicate that the Weibull distribution shows the best fit to the experimental data.

Keywords: Underwater turbulence, temperature gradient, angle of arrival fluctuations.

141


mailto:e.mohammadi@ub.ac.ir

el
Sigsh 5 Sl ol S
et S (e 5LY
Oln! Sgisd 55k 5
Olisls oBiils
VEY age ) 4

gleals al=siils

GIF 2 (o (SHigomwlly giSo gWroaiiSCy gl jo alawlg Ol 8 gauw lio

Sloj e stdlplol 0y guaie’
OloyS b aupal oBlLGld (ST jud susliilo

M.Amanollahi@phy.uk.ac.ir,2 m-zamani@uk.ac.ir

oS 7 Sl ol ol o &l (G aidd (585 2 (o (Sigowlly giKo GoniiS L glli HliSLw allio (pf )0 - ouSs
Ty S oNLL b el 18,5 )18 (1 (595 » alawly O3 51 S50 Glanll &5 Cl (S IgiiSo oo lb b 318 659 SO
19905 ey G2 5b 51 S 9 w00 (ol o w0, Ub (gl (TMOKE) (06 52 )5 (Suiylgiiso 51 )lis Ll ol 41 P goumlad
&l ool Cowd & az g JB prolio .ol a3 )5 5118 Ao 8590 (539 ,8 595 hliso (L gly coms 32 (8) F cnal (g3 ,ludio
9 (e Cu gl Cr 9o oo Al (b Sbaygs sy (ygemslly U Gakal b s (0 03591 2 b 45 w3 g0 (yLiS TMOKE
Cr e 0 g Wb couds soliiiu! i3l (plgs 4 4z gi b a5 Canl (T 31 (Sl gl (irad . igis o0 TMOKE o g cooled 5o

s )lsle £95 nl slp 435

S gamlly 1380 cabaly Ol3ld (guuaid (5,95 (oo ,e s Silgiife yil -3l alls

Comparison of transition metals in resonant-grating-based magneto-
plasmonics amplifiers

IMansoureh Amanollahi, 2Mehdi Zamani

Faculty of Physics, Shahid Bahonar University of Kerman
!M.Amanollahi@phy.uk.ac.ir, 2 m-zamani@uk.ac.ir

Abstract - In this article, a magneto-plasmonics amplifier structure based on resonant-grating is presented. This
structure is a combination of a metal grating with magneto-optics properties, on which a thin strip of transition
metals is placed. By irradiating a p-polarized wave onto this structure, the transverse magneto-optical Kerr effect
(TMOKE) for gold, silver, copper, platinum, palladium, and nickel has been compared by plotting the numerical
value of this effect (3) according to different angles of incident light. The significant values obtained for TMOKE
show that when the condition of phase matching is fulfilled, the excited surface plasmon polaritons will strengthen
the field and ultimately strengthen TMOKE. Additionally, the results indicate that gold and silver are the best
options for this type of structure based on the properties of the metals used.

Keywords: magneto-plasmonics, resonant grating, TMOKE, transition metals
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Colloidal Particles Aattachment Eenhancement in 2D Colloidal
Crystals Using Heat Treatment

Emell, Ghafeli '; Farzaneh, Bayat!
! Department of Physics, Faculty of Science, Azarbaijan Shahid Madani University, Tabriz,
Iran

emel.ghafeli401@gmail.com, f.bayat@azruniv.ac.ir

Abstract- In this paper, 2D colloidal crystals consisting of monodispersed polymethyl methacrylate (PMMA)
microspheres with a diameter of 420 nm were grown on a glass substrate using a Langmuir-Blodgett deposition
device. In the next step, to change the distance between the polymeric spheres of the colloidal crystal, we place
them in the furnace at different temperatures and for a certain period of time. Then, the results of UV-Vis
spectroscopy showed that the optimal time and temperature are S minutes and 100° Celsius, respectively. Scanning
electron microscope images of the optimal sample before and after heating show that the connection between the
polymer microspheres has increased. The fabricated two-dimensional colloidal crystals have potential applications
in various fields, among which we can mention the construction of substrates for chemical and biological sensors,
lithography masks, solar cells, plasmonic nanostructures etc. Therefore, it is very important to control the
properties of these crystals through furnace heating.

Keywords: 2D colloidal crystal, Air-liquid interface deposition method, heat treatment, polymethyl methacrylate
microspheres.
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Design and optimization of an eight-layer optical reflector using
genetic algorithm
Anahita Zabihi Samani, (anahitazbh@gmail.com)
Hamidreza Fallah, (hfallah@sci.ui.ac.ir)

Morteza Hajimahmoodzadeh, (m.hajimahmoodzadeh@sci.ui.ac.ir)
Hossein Zabolian, (zabolian.hh@gmail.com)

Department of Physics, University of Isfahan,

Abstract- In this work, genetic algorithm is utilized to optimize the thicknesses the layers of a multilayer. In the
initial design, the thickness of all layers is assumed equal. Using the equations of light propagation in multilayers
and considering a criterion for completing the steps of repeating the algorithm, the final thicknesses of the layers
are determined by the genetic algorithm. Repeat steps of this algorithm are performed for all wavelengths between
400 and 1200 nm with a step of Inm, and the best thicknesses are determined after the optimization procedure.

Keywords: Optical Multi-layers, Optical Reflectance, Optimization problem, Genetic algorithm.
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Investigating and comparing the stability of output light intensity
from ring and linear fiber laser resonator

Mahdi Karimi, Atoosa Sadat Arabanian, Reza Massudi

mahdi.karimil@Mail.sbu.ac.ir , a_arabanian@sbu.ac.ir , “R-Massudi@sbu.ac.ir

Abstract- In this article, a system of linear and ring fiber laser resonator was arranged. formation and stability of
the output light in these two arrangements are compared. The experimental results show that continuous ring
laser resonator with a power of 12 milliwatts, has noises with a width of nearly 2 microseconds and an amplitude
of about 60 mW, while continuous light output intensity from a linear laser resonator with same power, has noises
with a width of nearly 2 nanoseconds and an amplitude of about 3 milliwatts. This experiment shows the lower
intensity stability of the output light from the ring resonator compared to the linear resonator.

Keywords: Ring laser resonator, linear laser resonator, continuous wave laser stability
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HYV board design for electro-optic switch operation

Mehdi Keikha, Reza Masoudi

Laser and Plasma Research Institute, Shahid Beheshti University, Tehran, Iran

m.keikhah@mail.sbu.ac.ir , R-Massudi@sbu.ac.ir

Abstract - Electro-optic modulators are one of the vital components in many optical systems, including laser
amplifier systems, Q-switching for pulsed lasers, pulse collector for ultra-fast laser systems, and also are used in
reshaping pulses. As the active component of an electro-optical modulator, Pockels cells require an electronic
circuit capable of fast and clean switching of voltages of several kilovolts. In this article, we report a suitable
electronic circuit including a set of MOSFET transistors and evaluate their performance in terms of switching
speed and accuracy. This circuit can generate high voltage pulses with low power loss and rise time of nanosecond
order and fall time of microsecond order. We discuss the advantages and disadvantages of this circuit and suggest
some of its applications.

Keywords: Mosfet Transistor, Pockels cell, HV Fast Switching, Electro-Optic Modulator
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Simulation of circular photonic crystal fibers carrying topological
charges up to seven order

Saba Mirzaee, Mahdi Bahadoran” and Hassan Pakarzadeh

Department of Physics, Shiraz University of Technology, Shiraz, Iran.

Abstract- The circular photonic crystal fiber (C-PCF) carrying the orbital angular momentum (OAM)
of light with topological charges up to 1=7 was designed and simulated for the telecommunication
region. The designed photonic crystal fiber has three rings of circular air holes in the silica
background. The C-PCF was designed in Lumerical software in mode module using the numerical
method of Finite-Difference Eigenmode (FDE) solver. The introduced C-PCF takes advantage of a

low loss of 1.468 dB/cm that supports a number of OAM modes, including EHg,, HE;, until

topological charges up to I=7. The results of the present research are applicable to classical and
quantum optical communication, as well as increasing the capacity of information transmission in
optical communication systems based on spatial-division multiplexing.

Keywords: Orbital angular momentum, Circular photonic crystal fibers, Topological charge.
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Fusion of type B mouse myeloma cells by femtosecond laser pulses
Nastaran Kahrarian!, Atoosa Sadat Arabanian?, Reza Massudi®

Laser and Plasma Research Institute, Shahid Beheshti University, Tehran, Iran.

n.kahrarian@Mail.sbu.ac.ir!, a-arabanian@sbu.ac.ir?, r-massudi@sbu.ac.ir?

Abstract- Cell fusion is a basic biological process that can be done artificially by different methods. One of the
challenges of the cell fusion process is to improve its efficiency without adding chemicals. With the advent of high-
power peak femtosecond lasers in the near-infrared resion, cell fusion has become possible with very few side
effects. In this article, the fusion of murine myeloma cells by femtosecond pulsed laser with the wavelength of
1040nm is experimentally investigated. The results showed that the cells started to fuse after 2 minutes and
completely merged after 20 minutes. The amount of power required to fuse the cells is 57mW and the energy of
each pulse was 2.4nj.

Keywords: Mouse lymphocyte cell, objective lens, femtosecond laser, cell fusion.
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Presentation of a theoretical schema for improvement of squeezing

and anti-bunching of the field using the degenerate parametric
amplifier

Azadeh Noury, Mohammad Kazem Tavassoly

Optics and Laser Group, Faculty of Physics, Yazd University, Yazd
a.noury@stu.yazd.ac.ir, mktavassoly@yazd.ac.ir

Abstract: In this paper the response of a degenerate parametric amplifier to the standard and nonlinear coherent
lights is investigated and compared. Assuming that the incident beams are initially prepared in number states,
nonclassical properties of the output beams such as the first- and second-order squeezing and anti-bunching have
been investigated based on the linear and nonlinear coherent state approaches and compared with each other. The
results show that the output beams possess the first-order squeezing in the position quadrature, the second-order
squeezing in the momentum quadrature of the field and anti-bunching. The squeezing and anti-bunching become
stronger by substituting the nonlinear coherent states with the linear ones.

Keywords: Anti-bunching, Degenerate parametric amplifier, Squeezing, Nonlinear coherent state approach.
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Simulation of multiple interstellar turbulent environment using Tatareski
turbulence model

Maryam Zamani, Yasser Rajabi, Khodadad Kokabi
Department of Physics, Damghan university, Damghan, Semnan, Iran.

Abstract- Turbulence is one of the important topics of science. Turbulence almost affects the structure and motions
of all temperature and density regions in the interstellar gas. Turbulence causes phase fluctuations of the par
electromagnetic wave front passing through the turbulent environment, which greatly affects the quality of
astronomical images and causes a change in the laser beam intensity distribution. Various models have been
proposed to describe turbulent environments. These models are classified based on whether the environment is
homogeneous or isotropic.Tatareski model have been developed for environments with heterogeneous and
anisotropic conditions. In this article, the behavior of the environment for various interstellar environments is
simulated using the Tatareski turbulence model. Then, a laboratory setup was created to investigate the
propagation behavior of the laser beam within the turbulent environment. Using the intensity detector, the drop
and rise of the laser beam intensity due to propagation from within the simulated Tatareski turbulence model was
investigated, and finally, this change in beam intensity distribution due to propagation from within the Tatareski
environment simultaneously for different interstellar environments was checked and the results were obtained.

Keywords: Simulation, Multiple interstellar space, Tatareski turbulence model, turbulent medium.
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Study of nonlinear refractive index of methylammonium lead iodide
(CH3NH3PDbI3) perovskite precursor

E. Moshtael!, M. Borhani Zarandi!, E. Heidari Zefre!, H. Amrollahi Bioki!, M. A. Haddad*2

! Department of Physics, Yazd University, Yazd, Iran, PO Box 89195-741
2 Photonic Research Group, Laser Spectroscopy Research Laboratory, Yazd University, Yazd
elmiramoshtael@stu.yazd.ac.ir, mborhani@yazd.ac.ir, elhamh0520@gmail.com,
hojjat.amrollahi@gmail.com, mahaddad@yazd.ac.ir

Abstract- Lead halide perovskite is used for a wide range of applications in optoelectronic devices due to its unique
photophysical properties. Recently, it was found that organic lead perovskite exhibits good nonlinear optical
properties. In this research, a Methylammonium Lead Iodide perovskite precursor with a concentration of 0.5 M
was prepared at low temperature and room pressure in solution. The nonlinear refractive index of CH3NH3PbI;
was studied using the closed aperture Z-scan method. A continuous diode laser with a wavelength of 532 nm was
used at various power levels. The results indicate that as the incident power increases, the nonlinear refractive
index also increases and reaches a value of approximately 10 cm?/W.

Keywords: Nonlinear Optics, Lead Halide Perovskite, Z-Scan Method, Nonlinear Refractive Index
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The effect of poly(methyl methacrylate) layer on the performance of
perovskite light emitting diode

Ali Akbar Rostami, Mohammadreza Sadeghi Ghiri, Ezeddin Mohajerani

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

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

Abstract- This paper investigates the effect of the Poly(methyl methacrylate) (PMMA) layer on the performance
of perovskite light-emitting diodes (PeLEDs). In the PeLED structure with insulating PMMA layer the rate of
electron injection into the perovskite layer and the rate of exciton formation have been modified and probability
of photorecombination is increased, while the current passing through the device and the generated heat decrease.
Additionally, the PMMA layer serves as a protective layer for perovskite against deleterious factors such as
moisture and oxygen. Consequently, the utilization of the PMMA layer has led to an enhancement in the luminance
intensity, stability, and lifetime of perovskite light-emitting diodes.

Keywords: stability, perovskite, poly(methyl methacrylate), light emitting diode, luminescence
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Plasmonic induced transparency in hybridized double split ring
resonators using PCB in terahertz region with sensing application

Abdolrasoul Gharaati!, Mohammad Reza Forouzeshfard?, Maryam Salari’”
1-Professor, Physics Department, Payame Noor University, Tehran, Iran, agharaati@pnu.ac.ir
2-Associate Professor, Vali-e-Asr University, Rafsanjan, Iran, m.forouzeshfard@vru.ac.ir
3°-PhD Student, Physics Department, Payame Noor University, Tehran, Iran, laser.salari@
yahoo.com

Abstract- In this paper, plasmonic induced transparency in a structure composed of hybrid split ring resonator
using computer simulation is studied. One of the most advantages of the structure is its design based on available
PCBs and operation on the THz regime as well. Rotating inner SRRs create PIT effect on the structure. It is shown

that the structure can be applied as a refractive index sensor. The sensitivity value of 240% is reported for the
structure. It is also shown that, the structure is a good candidate for detecting the HON2 avian flu virus.

Keywords ;plasmonic induced transparency, Double Split Ring Resonators (DSRRs), Printed Circuit Board, Sensor,
Avian flu virus
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Observation of the Resonant Mode in Topological Photonic Crystals

Mohammadreza Moeini '* and Vahid Ahmadi »*
(1) Faculty of Electrical and Computer Engineering Tarbiat Modares University, Tehran, Iran
(2) Email address: pmoeini.11@gmail.com

*Corresponding email address: v_ahmadi@modares.ac.ir
Abstract- We investigate the resonant modes that arise from local defects introduced in non-trivial
topological states of two-dimensional photonic crystals. By applying an external magnetic field to break
time-reversal symmetry, a topological bandgap is opened, supporting one-way edge states. Defects
introduced in this topology give rise to high-quality factor (Q ~ 10°) resonant modes within the bandgap
that can be switched on/off with the magnetic field. We analyze the electric field distribution and

transmission response of these topological resonant modes.

Keywords- Topological Photonic Crystals, Resonant Modes

VoY



el
Sigsh 5 Sl ol S
et S (e 5LY
Oln! Sgisd 55k 5
Olials oBiils
VEY age ) 4

gleals al=siils

ColKwg y SAL 3 (G y95 (GLBOWISS 3 poso 53 (5B puuti S

oxo— JI G pun
"5l )l o (5330 9" (5 ki Ol 48 ! g0yl bl S y5 g0 e
Jusd 51 s )1 Bxo ol Kiils ool 0uSLiSIS (K jud 09,5
Creod et 3] Bhomo oIRSIS (3195 (Slar y9ld SUSIS ¢ quwiigeo pole 09, T

Email: alisorayai64@gmail.com, fatemehershadi733@gmail.com, f_sattari@uma.ac.ir,
s.mirershadi@uma.ac.ir

oo~ I 0yt GBSy sl b ysS SBONIST IS ek (595 ¢ 3P ek U adllbs cpl 40 —ouSy
ao)’l.g 9 )LJ, —ng’).? slli& ‘Sl.b)b}o} }' J.ool.'> @Lu RCI P Wiy CHsNHsPbls, CH3NHsPbBrCl,, CHsNH3PbIBr;
&1yl CHsNHPDBICly buse~ T (g4 yusd cuylang yy aly 32 (gt y35 (0OUIS 35 poiin 45 w3 g0 (LS (o255 (ngiiilyS

bl oo (o yr ol 0 ool 9590 (LrAiged wlw Ay cund 0 39 (3 UL

Wbz S Gome I (g0 o ColSg (2 )15 (cogiilsS 035k —o3ly S

The effect of changing halogen in solar concentrators based on
organic-inorganic hybrid perovskite

Ali Mehdipoor Sorayaei'!, Fatemeh Ershadi', Farhad Sattari!, Soghra Mirershadi?
IDepartment of physics, Faculty of science, University of Mohaghegh Ardabili, Ardabil
’Department of Engineering Science, Faculty of Advanced Technologies, University of

Mohaghegh Ardabili, Namin
Email: alisorayai64@gmail.com, fatemehershadi733@gmail.com, f_sattari@uma.ac.ir,
s.mirershadi@uma.ac.ir

Abstract- In this study, the effect of halogen changes on solar variables based on organic-inorganic hybrid
perovskites CHsNHsPbls, CHsNHsPbBrClz, CHsNHsPbIBr2 has been investigated. The results of the current-
voltage density and external quantum efficiency diagrams show that solar providers based on organic-mineral
hybrid perovskite CHsNH3sPbBrClz have the highest relative gain compared to other samples used in this study.

Keywords: external quantum efficiency, organic-inorganic hybrid perovskite, voltage current density.
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Investigating the effect of ions on the nonlinear optical behavior of
quantum dots CdTe

Elham Heidari Zefre! , Mohammad Ali Haddad 2, Hakimeh Zare? , Ahad Amiri’

1 Department of Physics, Yazd University, Yazd, Iran

2 Photonic Research Group, Laser Spectroscopy Research Laboratory, Yazd
University, Yazd, Iran

Abstract Quantum dots have attracted the attention of researchers due to their unique optical properties. In this
research, the effect of adding ions to the solution of cadmium telluride quantum dots on their nonlinear optical
behavior was investigated. The nonlinear refractive index was studied using the closed aperture z scan method.
In this research, a continuous wave diode laser with a wavelength at 532 nm and a power of 60 mW was used. The
obtained results indicate that the nonlinear refractive index of CdTe quantum dots changes with the addition of
ions. Also, the appearance of a peak and then a valley in the normal transmission diagram indicates the
phenomenon of self-defocusing and the sign of the nonlinear refractive index is negative in this case.

Keywords: Nonlinear optics, Nonlinear refractive index, Quantum dots CdTe, Z-Scan technique.
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Effect of UV Radiation on p-n Transition for Ammonia Gas Sensor
Based on ZnO/SnO2 Nanocomposite

Elahe Afsharmanesh, Hamid Haratizadeh, Fateme Bagheri

Physics Department, Shahrood University of Technology, 3619995161, Shahrood, Iran

Abstract- In this research, nano-hetrostructures of ZnO-SnO, were synthesized with the aim of making gas sensors.
Structural and optical analyses demonstrate that the ZnO-SnO; structure has been synthesized with a satisfactory quality.
Gas sensors based on these materials were examined to detect various gases under thermal and UV irradiation. The results
indicate a different behavior concerning ammonia gas due to the p-n transition behavior. This unusual behavior can be
considered as a suitable option for ammonia gas selectivity. Furthermore, other parameters related to ammonia sensing
indicate has the potential for commercialization and application conditions for identifying ammonia gas in industrial
environments.

Keywords: UV Irradiation, Gas Sensors, Selectivity, Nano Hetrostructures, Metal Oxide Semiconductors
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Investigation of resonance wavelength of plasmonic teeth nano ring with finite difference time
domain method

Faeze Barmode, Amin Ghadi and Narjes Nori

Barmodefaeze@gmail.com, a.ghadi@umz.ac.ir and n.nouri6163@gmail.com

Department of Atomic and Molecular Physics, Faculty of Basic Sciences, University of Mazandaran

Abstract- In this paper, a plasmonic teeth nano ring with using of metal isolator metal (MIM)
structure is designed and simulated. This structure is simulated with using a teeth nano ring
that is placed in Ag substrate with Drude model. With using finite difference time domain
(FDTD) method the resonance shift wavelength is investigated. The results show that with
increasing the number of teeth the resonance wavelength shifts to higher values and the shift
for the third mode is more than the first and second modes. This Nano ring can find useful
applications in designing Nano sensors and filters.

Keywords: Teeth Nano ring; plasmonic; nanostructure; Surface Plasmon Polariton; resonance
wavelength.
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Linear trapping micro-particles by acoustic waves

Mahdi Rameh!, Ehsan A. Akhlaghi'-%, Faegheh Hajizadeh!-?
"Department of Physics, Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan, Iran.
2Optics Research Center, Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan, Iran.

Abstract- The study of living organisms has always been of interest. To this end, trapping and controlling
individual organisms of different sizes has received much attention and applications in recent decades. A well-
known non-contact method for microscopic manipulation is optical tweezers. However, recent studies have shown
that the trapping potential can be expanded by using high-frequency standing sound waves, called acoustic
tweezers. Acoustic tweezers are biocompatible and can trap larger particles compared to optical tweezers while
the heat-damaging effect is much less. In this study, we characterize acoustic traps produced by a homemade
acoustic device. We trap polystyrene particles of several tens of microns and silica particles of several microns.
Also, we trap breast cancer cells in the culture medium. By adjusting the parameters of two waves, the position of
the traps could be shifted or their stiffness can be adjusted. By using optical tweezers, we track microparticles to
find pressure nodal.

Keywords: Acoustic trap, standing waves, optical tweezers, optical microscopy, micro-particles.
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Design and simulation of a helically twisted optical fiber with broad
bandwidth and flat dispersion in terahertz region

Hana Saberi, Vahid Sharif and Hassan Pakarzadeh

Department of Physics, Shiraz University of Technology, Shiraz, Iran. hana.saberii78@gmail.com,
v.sharif93@gmail.com, pakarzadeh@sutech.ac.ir

Abstract- The terahertz range in the electromagnetic spectrum covers the frequencies of 0.1-30 THz or equivalent wavelengths
between 10 micrometers and 3 millimeters. In this paper, for the first time, a simple and practical structure of helically twisted
photonic crystal fibers with Topas material, as a polymer material, is introduced. The background material of core of the fiber
is air, which is the most transparent material for transmitting terahertz waves, and cladding of the fiber is proposed with a
single ring of air holes that is circularly symmetric. The efficient performance of the proposed fiber is investigated in terms of
dispersion and loss mode characteristics. A complete twist of 50cm along the fiber shows triple very low loss transmission bands
in the range of 1.24-0.83, 1.8-1.42 and 2.35-2 terahertz. Also, the flat and near-zero dispersion of triple transmission bands is a
unique characteristic of the proposed fiber, which could be extremely important in many applications, especially short-range
terahertz communications. Proposing the practical and simple structure of optical fiber in the terahertz region is the main aim
of this research.

Keywords: helically twisted optical fiber, terahertz, band width, dispersion.
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Impact of source spectrum on the image resolution of optical
coherence tomography

Hassan Pakarzadeh, Masoume Gharibshahi

Department of Physics, Shiraz University of Technology, Shiraz, Iran.
pakarzadeh@sutech.ac.ir, m.gharibshahi@sutech.ac.ir

Abstract - Optical coherence tomography (OCT) is a non-invasive optical imaging technique capable
of producing two-dimensional images or three-dimensional reconstructions of inhomogeneous samples.
OCT is mainly used in ophthalmology as a powerful tool for early detection of eye diseases. The main
purpose of this article is to investigate the impact of source spectrum on the resolution of optical
coherence tomography images. To achieve this goal, by using the MATLAB code, we determine the axial
resolution for several light sources with Gaussian and super-Gaussian spectra. The results show that by
increasing the super-Gaussian order, the light source becomes wider and hence the OCT resolution

increases.
Keywords: Optical coherence tomography, source spectrum, ophthalmology, super-Gaussian.
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Effect of microwave irradiation time on physical properties of zinc
oxide nanoparticles

H. Manochehril, M. R. Fadavieslam1

ISchool of physics, Damghan University, Damghan, hadismanochehril7@gmail.com,
m.r.fadavieslam@du.ac.ir

Abstract- In this research, zinc oxide nanoparticles were synthesized by microwave method and the effect of
irradiation time on their physical properties was studied. The results of XRD analysis show that all the samples
have polycrystal structure of hexagonal zinc oxide phase with a preferred peak along the (101) plane. FESEM
images show that increasing the time of microwave irradiation has an effect on the morphology of nanoparticles.
In the FTIR spectroscopy of the samples, the absorption band related to the Zn-O bond is observed. The optical
gap of the samples is in the range of 2.4 to 2.8 eV. Increasing the microwave irradiation time cause to decreases
the optical gap.

Keywords: Zinc oxide nanoparticles, Microwave, Irradiation time.
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Enhancement of the electro-optical response of doped E7 nematic
liquid crystal with tin oxide nanoparticles

Mahsa khadem Sadigh*!, Amirhossein moayednia

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

mahsa.sedigh@ubonab.ac.ir, Matinmoayednial999@gmail.com

Abstract- In recent years, liquid crystals have attracted the attention of many researchers due to their
wide application in physical, chemical and biological systems. Depending on the properties of the studied
liquid crystal, the behavior and type of response of this type of material can be strongly influenced by
external factors such as the properties of the material added to the pure liquid crystal, temperature and
external fields applied to them. Therefore, in this research, the effects of a tin oxide nanoparticle with
different weight percentage on the electro-optical response of E7 nematic liquid crystal was studied.
According to the obtained results, the addition of tin oxide nanoparticles with a specific According to the
obtained results, the addition of tin oxide nanoparticles with a specific weight percentage can lead to the
enhancement of the electro-optical response of the studied liquid crystal.

Keywords: Metal Oxide, Electro-Optics, Liquid Crystal, Nanoparticle.
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Investigating the Reflection Spectrum Properties of a Photonic
Crystal Containing the Wyle Semimetals

Akram Ashenaei!, Kazem Jamshidi-Ghaleh?!, and Reza Abdi-Ghaleh?

!Department of Physics, Azarbaijan Shahid Madani University, Tabriz, Iran
?Department of Laser and Optical Engineering, University of Bonab, Bonab, Iran

Abstract- The photonic crystal structure including Weyl's semi-metal defect layer is presented for two symmetric
and asymmetric arrangements. The behaviour of the reflection spectrum have been investigated by applying the
transfer matrix method. For this, by calculating the effective permittivity constant for Weyl's semi-metal layer,
its transfer matrix has been extracted. By optimizing the structural periodicity of the introduced photonic crystal
for both symmetric and asymmetric configurations, the effect of defect layer replacement has been investigated.
It was revealed that for the symmetric structure, a narrow defect mode is created in the photonic bandgap range,
which did not exist in the asymmetric structure.

Keywords: Photonic Crystals, Reflection Spectrum, Wyle Semimetal
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Effect of Electromagnetic radiation on the electronic properties of
POPGraphene nanoribbons

Mobina Ardyani!, Seyed Ahmad Ketabi*!, and Reza Kalami'

1 School of Physics, Damghan University, Damghan, Iran

Abstract- In this work, we theoretically investigate the influence of electromagnetic radiation in the range of visible
light on the electronic properties of POPGraphene nanoribbons. Specifically, we study the effects of varying the
incident angle (0-90 degrees) of visible light radiation with a frequency of about 430 terahertz with linear
polarization s on the density of states and current-voltage characteristic of the nanoribbons. Our results
demonstrate that the electronic properties are highly dependent on irradiation conditions. This effect leads to
variations in the band gap and the current-voltage characteristic at different radiation angles. Overall, the
application of radiation results in a reduction of the current passing through the junction, with the maximum
reduction occurring at a 90-degree angle.

Keywords: POPGraphene, Nanoribbon, Electromagnetic Wave, Current-Voltage Characteristic
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Investigation of electron dynamics in IFEL mechanism with helical
structure in presence of plasma wave and induced magnetic field

Ameneh Kargarian'", Samira Tajiknezhad?
!Plasma and Nuclear Fusion Research School, Nuclear Science and Technology Research Institute, Tehran, Iran.
2Physics Group, Science and Engineering Technology Department, Gonbad Kavous University, Gonbad Kavous,
Iran.

Abstract- In this paper, electron dynamics in inverse free electron laser mechanism with helical wiggler has been
evaluated in the presence of plasma wave and induced magnetic field caused by the current of the energetic
electrons. In this mechanism, a plasma wave is created by the interaction of the laser with the plasma, and the
electrons get energy from the generated wave while oscillating in the helical structure. In addition to the influence
of the amplitude and wavelength corresponding to the helical field on the dynamics of the electron in this system,
the current resulting from the high-energy electrons produces an induced magnetic field which has also important
effects on the electron acceleration increment and its fluctuations.

Keywords: Helical wiggler, induced magnetic field, inverse free electron laser, plasma wave.
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Simulation of a Direct Current Electron Gun Along with Measuring

its output beam emittance

Afarin Malekpour?!, Majid Khorsandi!, Arash Sadeghipanah??, Sasan Ahmadiyannamin??,
Zahra Poyanrad?®
! Radiation Applications department, Shahid Beheshti University, Tehran, Iran
2 Iranian Light Source Facility(ILSF), Qazvin, Iran
3 Institute for Research in Fundamental Sciences(IPM), Tehran, Iran
Email: afarin_malekpour@yahoo.com

Abstract- In this research, simulation of a direct current type electron gun has been studied, which is very cost-
effective due to its structure, and it can be used in a wide range of currents from up to several hundred mili-amps.
The electrons in the conducted simulations are accelerated up to 30 kV energy, which can be increased. In Next,
the emittance of the electron gun output beam is measured by three methods: pepper-pot, solenoid scan and
quadrupole scan, and the results are compared with the original calculated value and the measurement accuracy,
advantages and disadvantages of each measurement method has been analyzed.

Keywords: Electron gun, Emittance, Pepper-pot, Solenoid scan, Quadrupole scan
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Theoretical study of the effect of graphene properties on the output of
a mode-locked erbium doped fiber laser

Z.Fahim Alavi estarabadi, M.Mirzaei Moghadam, and F.Shahshahani

Department of Physics and Chemistry, Alzahra University, Tehran!

Abstract-In this article, the effect of the number of graphene layers as a saturable absorber on the characteristics
of the output pulse in an erbium ion-doped mode-locked fiber laser has been investigated, theoretically. The
simulation results show that with increasing the number of graphene layers, the time width of the pulse decreases
and for 60 layers, the time width of the pulse will reach to 460 fs. According to the numerical calculations, by
increasing the gain saturation energy, the maximum output pulse power increases and its value reaches to 15 watts.
The simulation is based on the numerical solution of the nonlinear Schrodinger equation and the Fourier split step
method

Keywords: saturable absorber, mode-locking, graphene, ultrafast fiber laser
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Enhancing Thin Film Gallium Arsenide Solar Cell Performance
through Triangular Grating Nanostructure

Safa Saminezhad, Saeed Golmohammadi-Heris, and Hadi Soofi

Faculty of Electrical and Computer Engineering, University of Tabriz, Tabriz, Iran
s.saminejad1400@ms.tabrizu.ac.ir, *sgolmohammadi@tabrizu.ac.ir, h.soofi@tabrizu.ac.ir

Abstract-In this article, the effect of utilizing triangular grating nanostructure on light trapping in a thin film
gallium arsenide solar cell has been investigated. In this work, a thin film solar cell consisting of indium tin oxide,
gallium arsenide and silver layers with a 200nm thick absorber layer is considered as the reference cell. Triangular
grating nanostructure has been used on the surface of different layers of solar cell. For each of these configurations,
dimensions of each grating have been optimized, separately, and the absorption of light in the absorber layer and
also the electrical parameters of the solar cell have been calculated. Finally, The solar cell with grating
nanostructures on the surface of the back reflector and the front surface of the absorber layer, with an increase in
solar cell efficiency from 17.62% to 22.28 % in comparison to the reference cell, is achieved as the best structure.

Keywords: Thin film solar cells, Triangular grating nanostructures, Gallium arsenide solar cells, Efficiency, Light
trapping.
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Design and simulation of optical modulator based on GST phase
change material on InP platform
Alireza Malekmohammad, Mahmoud Nikoufard, Mohammadhasan Ebrahimi

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

mnik@kashanu.ac.ir

Abstract- In this research, for the first time, an optical modulator has been designed and simulated using GST
phase change material on the InP substrate at a wavelength of 1.55 pm. First, the proposed structure was analyzed
by Comsol and Lumerical software to calculate the modes and light propagation, and then the optimal thickness
for each layer was obtained for optimal performance. Due to the fact that the GST phase change material used in
this structure has stable amorphous and crystalline phases, and the amorphous and crystalline phases have the
lowest and highest light absorption coefficients, respectively. Therefore, if the proper length of the modulator is
chosen, when the GST phase change material is placed in the amorphous and crystalline phases, the light will be
propagated with the least and the most loss, respectively. In the following, the curves related to the real and
imaginary parts of the effective refractive index of the proposed structure have been calculated for TM modes in
each of the amorphous and crystalline phases of the GST phase change material.

Keywords: Germanium Antimony Telluride (GST), Indium Phosphide, Optical switches, 1.55 um wavelength.
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Optical detection of cadmium ions in liquids using Ag@TEOS-IM
nanoparticles

Yasaman changaeil, parisa amirbeyk!, salman mohajer mazandarani', Mahmood gharbavi?,
gholamreza ahmadian3
Yasaman.changaei@khu.ac.ir ,parisaamirbeik@gmail.com ,Mohajer@khu.ac.ir

Abstract- In this paper, a new method for the detection of cadmium ions with Ag@ TEOS-IM
nanoparticles in liquids has been presented. The optical properties of these nanoparticles with
and without cadmium were investigated, and it was reported that with the presence of
cadmium, the linear absorption coefficient and nonlinear refractive index increased.

Keywords: z-scan, nonlinear optics, cadmium, absorbent nanoparticles .
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Numerical analysis of the effect of a spectral filter on the reduction of
output pulse time width in all-normal dispersion mode-locked fiber
laser

M. Mirzaei Moghadam!, F. Shahshahani' and M.H. Yavari2

Department of Physics and Chemistry, Alzahra University, Tehran!

Faculty of engineering, Shahed University, Tehran, Iran®

Abstract- In this paper, the effect of a Gaussian spectral filter on the time width of the pulse generated in the mode-locked
fiber laser in the all-normal dispersion regime is numerically investigated. The evolution of the pulse duration along the
different cavity segments shows that in addition to the saturable absorber, the spectral filter contributes to the reduction of the
pulse time width. The effect of the spectral filter width on pulse characteristics is also investigated. The results show that
reducing the width of the spectral filter leads to the generation of pulses with smaller time width and larger peak power. For
instance, by placing a spectral filter with a width of 20 nm, pulses with duration of 10ps and peak power of 1.4 kW will be
formed. however, if a spectral filter with a width of 10 nm is chosen, the time width of the pulse is reduced to 4ps and its peak
power is increased up to 2.8 kW.

Keywords: optical fiber, split step Fourier, saturable absorber, spectral filter, mode-locking
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Design and simulation of Ti:PPLN for second harmonic generation.

Abes Saleh Abadi, Mohsen Hatami
Shiraz University of Technology, Faculty of Physics, Shiraz, Iran

a.salehabadi@sutch.ac.ir hatami@sutech.ac.ir

The purpose of this article is to obtain the changes in the refractive index of the lithium niobate crystal due to the
penetration of titanium metal inside the crystal. Considering the changes in the refractive index that the titanium
metal creates inside the lithium niobate crystal, we can make a D-type waveguide inside the lithium niobate crystal
was created. Considering that the lithium niobate crystal is a birefringent crystal, which causes it to occur in two
normal and abnormal states due to the penetration of titanium inside the crystal, which we only calculate the
changes in extraordinary. Another goal is to investigate the nonlinear phenomenon of the second harmonic
production in the condition of quasi phase matching, which converts the pump wavelength of 1550 nm entering
the waveguide into light with a wavelength of 775 nm. This process of the second harmonic generation, is created
under conditions that lead us to design a periodic structure for a polarized waveguide. The penetration of titanium
metal inside the lithium niobate crystal, which is abbreviated as Ti:PPLN.

Keywords: Nonlinear optics. Lithium niobate. Optical waveguides. Quasi phase matching. Second harmonic generation.
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Temperature distribution of skin tissue caused by diode laser
radiation by Green's function method

Fatemeh Ghaznavi, Mohsen Hatami, Gholamreza Honarasa
f.ghaznavi021@gmail.com, hatami@sutech.ac.ir, honarasa@sutech.ac.ir

Abstract- Thermal ablation is an effective method for medical treatments. To ensure the therapeutic
effect and the safety of patients, the thermal distribution of the tissue exposed to the heat source should
be carefully monitored. Dual Phase-Lag (DPL) bio-heat transfer model is used to describe the interaction
between diode laser heat source and skin. In this study, we used a diode laser as a heat source to solve
the equations and investigate the thermal distribution on the skin. The Green's function approach of the
dual phase delay biological heat transfer model is used to solve the governing equations analytically. We
examined the thermal distribution on the skin exposed to the laser beam and the temperature changes
over time, for different pulse widths and at the surface and depth of the skin. The temperatures obtained
from the simulation match the temperature required by the laser to destroy the hair shaft and weaken
the hair follicle.

Keywords: Laser, Diode Laser, Thermal erosion, biological heat equation, Green's function
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Simulation of fiber crystal optical polarization controller with
magnetic fluid

Pooryia Bakhtiary

poy.bakhtiary@gmail.com

Abstract- Polarization of light is one of the important degrees of freedom of light, which has many applications in
quantum communication. During the transmission path of photons, the polarization may be influenced by
environmental factors and change, for example, changes in voltage and temperature disturb the polarization. For
this reason, one of the most important tools of quantum protocols is the polarization controller. One of the most
important polarization control methods is the Faraday effect method. In this article, a simulation of the Faraday
effect of magnetic fluid in the crystal fiber environment is presented, which is based on experimental results and
experiments. Ultimately the result of simulating the degree of rotation of the polarization or electric field by 90
degrees in the length of 5 cm of crystal fiber with magnetic liquid.

Keywords: Faraday effect, polarization, crystal fiber, magnetic liquid, electric field
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Diffraction from radial gratings having fractional spoke numbers
Zahra Madankan, Pouria Amiri, and Saifollah Rasouli

Department of Physics, Institute for Advanced Studies in Basic Sciences, Zanjan, Iran,
rasouli@iasbs.ac.ir

Abstract-Diffraction from optical gratings is one of the most important topics in optics, which is attracting major
attention. One of these gratings is radial gratings with different transmission and reflection profiles, such as radial
phase grating with sinusoidal and binary transmission functions and radial gratings with parabolic, triangular,
and modified triangular transmission functions, which are obtained by manipulating the Fourier series of radial
structures. If the number of spokes is fractional in a whole cricle, we call this structure a radial grating with a
fractional number of spokes. This work explores the diffraction properties of radial structures with fractional
number of spokes.

Keywords: diffraction, fractional spoke numbers, radial gratings.
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Samira Kazemifard, Alireza Keshavarz,
Gholamreza Honarasa

Department of Physics, Shiraz University of
Technology, Shiraz, Iran

samirakazemifard22@gmail.com,
keshavarz@sutech.ac.ir,
honarasa@sutech.ac.ir

Abstract- In  quantum technology, the
distribution of quantum keys is an effective
trick for secure keys in quantum satellite
communication in quantum channels. Due to
the complexity of the atmospheric layers, losses
and other factors such as weather changes,
vortices, and cloudy weather, the rate of
quantum information transfer in free space has
a destructive effect on diffusion. Atmospheric
turbulence can lead to beam spread and
deflection. When transmitting quantum
information, effects such as diffraction, optical
loss, channel fading and background noise
result. The results show that by considering the
height and geometry of the earth to transmit
information from the transmitter to the receiver
based on the climatic conditions day and night,
we will have a high data transmission rate in a
turbulent atmosphere.

Keywords: Maximum five keywords related to
the paper subjects, sorted in alphabetical order
separated by comma are required.
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earth orbit satellite quantum
communication in turbulent
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Optical region perfect absorber based on titanium nitride and indium tin oxide
metamaterial

Mahyar Radak'*, Saeed Mirzanej had’
Department of Atomic and Molecular Physics, Mazandaran University, Babolsar !-2

Ym.radak03@umail.umz.ac.ir

2saeed@umz.ac.ir

Abstract- In this article, we present a new design and characterization of a metamaterial absorber operating in the optical
range. The absorber structure in the first simulation consists of layers of titanium nitride (TiN) and a dielectric layer of
silicon dioxide (SiO2), with an additional configuration consisting of a second layer (TiN) and two elliptical gold rings.
The proposed scheme shows significant absorption capabilities in a wide wavelength range from 250 nm to 1000 nm. In
the second simulation we replaced indium tin oxide (ITO) with (TiN), the absorber shows a significant absorption peak
in the region between 350 nm and 530 nm for TE polarization and 640 nm to 1000 nm for TE polarization. In addition,
the TE and TM angle with the z axis, which is perpendicular to the metamaterial, is 45° and the azimuthal angle or the
TE and TM angle with the metamaterial plane is 0°. The capability of the proposed structure has the potential for various
applications in fields such as photovoltaics, solar cells, sensors, and optical coatings.

Keywords- metamaterial absorber, optical region, titanium nitride, indium tin oxide
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Temperature calculation and Reynolds number in 3um Er:YAG laser

Amir Hossein Farhadian 1, Mahdi Dehghan Baghi 2, Ali Kebriti 3

1 Photonics and Quantum Technologies Research School, Nuclear Science and Technology
Research Institute, Tehran, Iran
2 Physics Department, Isfahan University, Isfahan, Iran
3 Physics Department, Kashan University, Kashan, Iran

Abstract-In 3 pm Er:YAG laser, a high power pump source is needed due to the high threshold. Due to the high
cost of using diode lasers, flash lamps are inevitably used for pumping, which creates many thermal challenges.
Reynolds number for each of the water coolers and the combination of water and ethylene glycol were 31830 and
11246, respectively, and considering the turbulent flow, the heat transfer coefficient will be 8257 and 4661 W/m2K,
respectively. By choosing water as a coolant, the temperature changes of the laser rod as well as the temperature
of the center of the rod were calculated for the input energy of 120 joules and the repetition rate of 10 Hz. After
about 2 seconds and 20 pulses, the laser rod reaches thermal equilibrium. The maximum temperature of the center
is about 10 degrees Celsius compared to its initial temperature for the first pulse.

Keywords: Er:YAG laser, Thermal Analysis, Cooling, Reynolds number
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