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The PCFM 2022 is an international conference for sharing knowledge and results
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fields of Science and Technologies. The conference will bring together researchers
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contributions in all areas of Science and Technology in theoretical and practical
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IS-17
Fluorescence Probe Development for Chestnut Cancer Fungi Diagnosis

Ahmet Orhan Gorgili

Chestnut tree grows in many regions of Anatolia. As the fruit and timber of the chestnut tree are used,
its honey is an extremely valuable type of honey. Therefore, we can consider chestnut as an industrial
tree species. However, our chestnut forests have been dying rapidly lately. The biggest reason for this
is Chestnut blight (chestnut blight cancer). Chestnut blight, which is caused by Cryphonectria
parasitica, which is common in the chestnut forests of our country, is a disease that causes significant
damage both in our country and in the world species, especially the European chestnut (Castanea sativa
L.). This disease can also be seen in oak, Castanopsis, Maple, Rhus typhina and Caria (Carya ovata)
trees along with chestnut trees. Until today, an antifungal struggle, which has given importanceto
physical and biological control, has not been fully engaged. Cryphonectria parasitica can cause mass
death in chestnut trees. Today, it is one of the biggest factors that surrounds the whole world and
threatens chestnut forests.
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It was observed in the first preliminary studies that the coumarin compounds we developed wereeffective
against Cryphonectria parasitica.

DMSO DMSO + coumarin - AOG

17



Abstract Book of Oral Presentations June 23-25, 2022

OP-1
Deep Learning Performance on the Cross-Section Data of Some Alpha
Nuclear Reactions

Serkan Akkoyun
Department of Physics, Faculty of Science, Sivas Cumhuriyet University, Sivas, Turkey

sakkoyun@cumhuriyet.edu.tr

One of the important studies carried out to understand the nucleus in nuclear physics studies is the
calculation of the cross-sections of nuclear reactions. By using alpha particles some important studies
can be performed such as elemental analysis, investigation of materials properties, nuclear reaction
studies and medical radionuclide production. Therefore, the alpha particle reaction cross section is also
an important piece of information for such studies. The strong binding of an alpha particle makes it
behave like a nucleon and this nucleon-like structure leads to stronger Coulomb interaction than a
proton. The alpha particle has the ability to highly ionise and excite atoms and thus loses its energy
rapidly. The interaction of an alpha particle with the nucleus is a possible cause of Coulomb excitation
and inducing a nuclear reaction. In this study, reaction cross sections of alpha particles with different
energies sent on some isotopes were tried to be estimated by deep learning methods. In the method used,
the parameters of alpha particles were taken as inputs of the network and cross-sections were obtained.
In addition, the importance degrees of these parameters in obtaining the cross-section were determined.
As a result of the study, the success of the deep learning method in obtaining the cross-sections of alpha
induced reactions has been observed.
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OP-2
Performance of Single and Multi-Teg Mounted Channel Flow by Using
Ag-MgO-Water Nanofluid

Damla Okulu?, Fatih Selimefendigil?, Hakan F. Oztop®*

L2Department of Mechanical Engineering, Celal Bayar University, Manisa, Turkey
3Department of Mechanical Engineering, Technology Faculty, Firat University, Elazig,
Turkey

hfoztopl@gmail.com

In this study, two different TEG model (Model 1and Model 2) are designed, mounted between
two channels with hot and cold flow. In Model 1, three TEGs are positioned equidistantly
along the channel. In addition, three obstacles were added to the upper channel which carries
hot fluid. In Model 2, one TEG is mounted in the middle of the channels and one obstacle is
added. The TEG, obstacle and channel dimensions are the same in both models. Water and
water-based Ag/MgO hybrid nanofluid (at 0.02 volume fraction) are used as hot and cold heat
transfer fluid and the effects of these fluids on TEGs performance are investigated. The
numerical study is conducted in five different Reynolds number between 500 and 1500.
Analysis of the models is performed by using fined element-based code COMSOL
Multiphysics. In Model 1, the electrical potential produced by water at Re=1500, TEG 1(near
hot fluid inlet), TEG 2 (in the middle of the channels) and TEG 3 (near cold fluid inlet) is
calculated as 0.485V, 0.478 VV and 0.0.476 V, respectively. With water-based Ag/MgO hybrid
nanofluid instead of water, the electrical potential of TEG 1, TEG 2 and TEG 3 are obtained
as 0.502 V, 0.495 V and 0.493 V, respectively. With the water-based Ag/MgO nanofluid, 7%
increase is achieved in TEG 1, TEG 2 and TEG 3 output power compared to water. In Model
2, the electrical potential produced by TEG 4, with water and water-based Ag/MgO at Re=750,
is obtained as 0.49 V and 0.506 V, respectively. With water-based Ag/MgO, higher TEG
output power values are achieved in both models as compared to water. In addition to that, in
Model 1, TEG 1 gives higher output power values than TEG 2 and TEG 3, with both water
and water-based Ag/MgO, and for the entire Reynolds number range.
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OP-3
Electric and Dielectric Properties of Poly(E-Carpolactone) Nanocomposites
Reinforced with Beidellite Nanoclay

Mourad Arous®, Mustapha Raihane®

(a) LaMaCoP, Faculty of Sfax, University Sfax, BP 3018 Sfax, Tunisia
(b) Laboratory of Organometallic and Macromolecular Chemistry-Composites Materials, Faculty of
Sciences and Technologies, Cadi-Ayyad University, Marrakech, 40000, Morocco

Poly(e-caprolactone) (PCL) nanocomposites reinforced by an organomodified Beidellite (BDT) with
3% cetrimonium bromide (CTAB) were prepared at various loading loads (1,2,3 and 5% by weight).
Broadband dielectric spectroscopy was used to investigate the various samples at temperatures ranging
from 0°C to 40°C and a frequency range spanning from 10 Hz to 10 Hz. Three relaxation processes
were discovered in pure matrix: electrode polarization (EP), Maxwell-Wagner-Sillars polarization
(MWS), and a relaxation. The addition of the filler resulted in the formation of a fourth process,
interfacial polarization, in the high frequency domain of dipolar origin (IP). The non-cooperative nature
of this process was proved by fitting the data using the Havriliak-Negami model and studying the
relaxation time variation with temperature as a result. The activation energy and dielectric strength
results revealed that a 3 wt.% displayed improved interfacial characteristics and dispersion quality.

Keywords: dielectric properties, nanocomposites, interfaces, activation energy.
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OP-4
Conical Channel Design in AA7075/AZ91 Materials Joined with
Mechanical Locking Method (MLM)

Serdar Mercan

Department of Mechatronics Eng, Faculty of Technology, Sivas Cumhuriyet University, Sivas, Turkey

smsmercan@gmail.com

In industrial applications, materials with different chemical and physical properties are used by joining
them. The main purpose is to achieve high performance at the most affordable cost by joining the
superior properties of materials. In joining processes, many methods such as casting, bonding, rivets,
and bolts are used, especially the welding method. The mechanical locking method, which is a new and
environmentally friendly method among joining methods, stands out as a successful method especially
in joining different metal types. The patent studies of the method, numbered TR 2015 03256 B, were
completed in 2017 and methodological research continues for its use in different industry sectors. One
of the materials joined in the method is called the mold piece and the other as the reshaped piece. Within
the scope of this study, the optimization of the stress distribution due to the channel geometry on the
AZ91, which is designed as a mold part from the AA7075/AZ91 material pairs joined with the
mechanical locking method. It is aimed that the radiuses to be made in the canal will be in a way that
will not adversely affect the tensile values, and will facilitate the material flow. In the analysis, fixed
connection angle and fixed channel depth determined in accordance with the data obtained from the
results of the previous research were used. ANSYS package program, Workbench version 18.2, Static
Structural Module, which uses the finite element method, was used in the analysis. All the work was
done on 3D geometric models. According to the results obtained, it has been determined that the
appropriate radiuses to be made in the channel part of the mold part reduce the stress values and facilitate
the material flow.
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OP-5
Multiple Linear Regression Model and Artificial Neural Networks for
the Prediction of Molar Diamagnetic Susceptibility of Inorganic lonic
Compounds

Rihab Gargouri?, Savas Kaya®, Serkan Akkoyun¢, Kamel Damak?, Ramzi Maalej?

#Laboratory of dielectric and photonic materials, Faculty of sciences of Sfax, University of Sfax,
Tunisia
Department of Chemistry, Faculty of Science, Cumhuriyet University, Sivas 58140, Turkey
‘Department of Physics, Faculty of Science, Sivas Cumhuriyet University, Sivas, Turkey

rihab.gargouri.etud@fss.usf.tn

Popular electronic structure principles like Maximum Hardness Principle, Minimum Polarizability
Principle, Minimum Electrophilicity Principle and Minimum Magnetizability Principle found many
applications in the literature [1]. Chemical hardness [2] is reported as the resistance towards electron
cloud polarization or deformation of chemical species. According to Maximum Hardness Principle [3]
there is a remarkable correlation between chemical hardness and stability. This principle imparted to
the science with the explanation “a chemical system tends to arrange itself so as to achieve to
maximum hardness”. In a recent paper, Kaya and Chattaraj [4] investigated the powerful link between
Maximum Entropy and Minimum Magnetizability Principles. Minimum Magnetizability Principle
states that in a stable state, magnetizability is minimized like polarizability. In the present study, for
inorganic ionic systems, we investigated with many important quantum chemical descriptors of
magnetic susceptibility considering popular electronic structure principles mentioned above. For this
aim, we used Multiple Linear Regression Model and Artificial Neural Networks techniques. The
equation derived via these techniques provides quite close results to experimentally measured
magnetic susceptibility values and the results of Kaya magnetic susceptibility equation based on
standard absolute entropy. Additionally, we note that Maximum Hardness and Minimum
Magnetizability Principles support each other’s.

References

[1] Islam, N., & Kaya, S. (Eds.). (2018). Conceptual density functional theory and its application in the
chemical domain. CRC Press.

[2] Kaya, S., & Kaya, C. (2015). A new method for calculation of molecular hardness: a theoretical study.
Computational and Theoretical Chemistry, 1060, 66-70.

[3] Kaya, Savas, and Cemal Kaya. "A simple method for the calculation of lattice energies of inorganic

ionic crystals based on the chemical hardness." Inorganic chemistry 54, no. 17 (2015): 8207-8213.

[4] Kaya, S., Chattaraj, P. K., & Serdaroglu, G. (2021). Two empirical formulae for estimating standard
entropy of inorganic ionic solids and a possible connection between two associated electronic structure
principles. Polyhedron, 202, 115207.

22


mailto:rihab.gargouri.etud@fss.usf.tn

Abstract Book of Oral Presentations June 23-25, 2022

OP-6
Obtained Diffraction Patterns of Small Size Structure under Different
IHlumination Wavelength

Emine Kaynar'2, “=“Muhammed Sayrac*?*, Fatih Ungan®

!Nanophotonics Research and Application Center, Sivas Cumhuriyet University, 58140 Sivas, Turkey
’Department of Nanotechnology Engineering, Sivas Cumhuriyet University, 58140 Sivas, Turkey

*Department of Physics, Sivas Cumhuriyet University, 58140 Sivas, Turkey

*muhammedsayrac@cumhuriyet.edu.tr

In this research, we study how different forms of electromagnetic radiation interact with atoms and
molecules. This atom/molecule-light interaction is known as spectroscopy. There are several types of
electromagnetic radiation, which depend on the frequency of light. In this study, diffraction of small
size structure is studied by using the different illumination wavelength sources. Changing the aperture-
screen distance and the illumination wavelength gives information about the diffraction pattern of the
target structure. The transition from Fresnel to Fraunhofer region is observed for different input
parameters. The numerical simulations of the diffraction pattern are performed using a personal
computer with Matlab software.

Keywords: Spectroscopy, Diffraction, Optics, Numerical simulation, Micron/nanostructures.
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In this present study, the effects of different quantum well widths and applied external electric fields on
the nonlinear optical properties of InyGai-«As/GaAs triple quantum well are theoretically investigated.
For this, firstly, the subband energy levels and their wave functions of the system are obtained by using
the diagonalization method within the framework of the effective mass and parabolic single-band
approximation. Afterward, the nonlinear optical properties such as the total optical absorption
coefficients (TOACs) and total relative refractive index changes (RRICs) of the structure are
numerically calculated by using the compact density matrix approach via iteration method. The obtained
numerical results showed that the varied structure parameters and external electric field cause a red or
blue shift in the resonant peak position of TOACs and RRICs coefficients. The importance of this shift
in the resonant peak is that the optical response can be easily controlled and can be used to design the
possible new optoelectronic devices within the range of THz of the electromagnetic spectrum.

Keywords: Low dimensional structures; Quantum wells; Semiconductor InxGa;xAs/GaAs; Numerical
Simulations
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This is the first theoretical and experimental research of Ce and Er co-doped hydroxyapatite (HAp)
structures. Ce content has been added in 0.13at. % steps from 0.13at. % to 0.78at. %. Er, the content
was fixed at 0.39 % at all occasions. A wet chemical procedure was used to synthesize the samples.
Powder X-ray diffraction (XRD), Fourier transform infrared (FTIR) spectroscopy, Raman
spectroscopy, scanning electron microscopy (SEM), energy dispersive X-ray (EDX), differential
thermal analysis (DTA), thermogravimetric analysis, EC series Cp, and in vitro biocompatibility tests
were used to investigate the prepared samples experimentally. Furthermore, the energy bandgap,
density of states (DOS), density, and linear absorption coefficient (LAC) calculations were theoretically
studied. As well as the comparison between theoretical and experimental values of the lattice parameters
and unit cell volume has been studied. It was found that the thermal behavior and morphology, as well
as all X-ray diffraction (XRD)-related parameters, were all affected by Ce concentration. The HAp
structure was confirmed by Raman spectroscopic, and Fourier transform infrared (FTIR) spectra for all
samples. As photon energy rises, th