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Lamborghini Sotelo
Laser-Induced Periodic Surface Structures (LIPSS) are utilized to prepare surfaces of titanium
and steel implants which inhibit bacterial growth and promote bone coupling with the implant.
This research is of great interest since it reduces the cost and time of implant preparation and
extends its life within the body, reducing the need for post-surgery.

Oufakir Abdelhamid
The effect of dispersion on the morphology and the surface properties of the silica SiO2
compounds are investigated. The analysis of the as prepared silica nanofibers by Variable
Pressure Scanning Electron Microscope (VP-SEM) shows typically, fibrous texture on the
surface of SiO2. FTIR spectroscopy reveals the presence of the bridging oxygen stretching
vibration Si–O–Si as well as the increase in the intensity ratio between Si-OH band and Si-O-Si.
Furthermore, X-ray diffraction (DRX) validates the conservation of the SiO2 lattice when it goes
through the KOH attack for both dispersed and non-dispersed aggregates. The shift of the DRX
main peak (101) is in good agreement with the FTIR results showing the shift of Si-O-Si peak
and the increase in the intensity ratio of Si-OH / Si-O-Si. The dispersed SiO2 aggregate exhibits
a promising functionalized surface with satisfactory results in terms of silica nanofibers
crystallinity and chemical composition. High Resolution Transmission Electron Microscopy HRTEM data corroborate the claim of the presence of SiO2 nanofibers on the sample surface.

Edoardo Altamura
In recent years, research on the kinetic Sunyaev-Zel'dovich (kSZ) effect has enabled observers
with tools to study the kinematics of the hot gas in the inter-galactic medium on cosmological
(>10 Mpc) scales and in virialised structures, i.e. groups and clusters. Due to its relation to the
gas dynamics, the kSZ signal contains a signature from to the bulk rotation of structures,
referred to as rotational kSZ effect (Chluba & Mannheim 2002; Cooray & Chen 2002). With an
amplitude typically 10^4 times smaller than the thermal SZ spectral distortion, observing the
rotational kSZ effect is extremely challenging and, to date, has only been achieved by aligning
and stacking Planck SZ maps (Baxter et al. 2019). In order to explore the gas kinematics using
the rotational kSZ as a probe, hydrodynamic cosmological simulations offer some of the most
comprehensive datasets for this study. Numerical models can be used to validate assumptions
made in observational strategies, as well as providing useful predictions for future kSZ
measurements from NIKA-2, Simons Observatory or other facilities. The rich halo statistics
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from the BAHAMAS sample, integrated with information from the most rare and massive
MACSIS clusters, constitutes a unique simulations suite for making such predictions. In our
work, we combine the BAHAMAS and MACSIS datasets to investigate the rotational kSZ effect
across a wide range of group and cluster masses. Based on these models, we also test the the
stacking approach and estimate the amplitude of the stacked signal with varying mass, redshift
and map-alignment geometry.

Chaibata Seida
Bidirectional quantum teleportation (BQT) enables two legitimate partners to exchange their
states simultaneously. In this contribution, we discuss a BQT protocol (published in Modern
Physics Letters A, 35(33), 2050272.) and show how to enhance the BQT of information using
initial state parameters.

Youssef Ouldhnini
Bioactive glasses have applications in restorative bone medicine, in view of their bioactivity,
these materials are able to react with the body environment. 45S5 bioactive glass from Sodalime phosphosilicate glasses represent a model system which started to take off commercially.
Regardless of their importance as bioactive materials, the relationship between the structure
features, density, and cooling process has not been studied in detail. In this investigation, we
used molecular dynamics simulations to study the elastic and structural properties of densified
45S5 bioactive glass through a range of densities. A systematic analysis of the structuredensity relationship was performed, correlating the change in the bioactive glass properties
with the structural change to perform its mechanical properties while preserving their bioactive
behavior. The findings show a repolymerization in the glass network structure, by increased
network connectivity and a tetrahedral to octahedral polyhedral transition. We were able to
tailor the elastic properties while keeping the bioactivity of the glass.

Manuel Längle
Noble gas clusters trapped between two or more graphene layers form two-dimensional noble
gas crystallites that are directly observable in an atomically resolved scanning transmission
electron microscope (STEM). These otherwise inert atoms appear in both solid- and liquid-like
phases, and in our experiments the clusters exhibit size-dependent, electron-beam driven
dynamics that include, for instance, "jumps" over distances greater than the dimensions of the
crystallites. Atomistic simulations confirm the stability of small clusters and shed light on the
observed dynamics.
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Diego Dominguez
We revisit the derivation of the trajectories of a particle in a Morris-Thorne wormhole spacetime with electric charge. Unlike the conventional approach where the trajectories of the
particle are calculated via the geodesics equation, we use a restricted form of the HamiltonJacobi variational principle, namely the Jacobi-Maupertuis principle. Such formulation allows
us to calculate the equations of motion more easily and the Gaussian curvature of the
associated metric is useful for finding a geometric characterization of the wormhole throat. In
the non-relativistic approximation, Gaussian curvature is useful to study the Kepler problem.
Even though this process reduces the n-dimensional manifold problem to finding an (n-1)dimensional geodesic, the Jacobi metric has enough information to derive the whole dynamics
of the system.

Andrea Arlette España
In my research, I study the way in which certain dynamic systems that synchronize. That is,
given a function that acts on a set of initial conditions (which interact with each other on a
graph) when the time passes, all its coordinates reach the same value. The way is coded in
which an initial condition is synchronized, with which we can generate classes of initial
conditions that depends on the path they take. This would serve for the massive classification of
data, signals, images, among others, depending on the graph in which the initial conditions are
organized.

Teodora-Alexa Crețu
Bovine serum albumin (BSA) is the most abundant globular protein in blood plasma, necessary
to maintain the osmotic pressure. It acts as a carrier protein for endogenous and exogenous
compounds, containing binding sites for fatty acids, bilirubin, drugs and chemicals. The drugs
used for treating different types of cancer bind to BSA in three ways: covalent, non- covalent
and as nanoparticle formulations. BSA increases the half-life of drugs by preventing renal
clearance; it accumulates in tumor tissues as a result of the enhanced permeability and
retention effect. BSA can also cross the blood-brain barrier thus being the ideal
macromolecules for transporting the compounds of interest to the site of tumor. The
conformation of BSA remains stabile at temperatures up to 40 °C [1]. Flavonoids are a class of
polyphenolic compounds that have various applications in the biomedical, food and cosmetic
fields. Rutin is a flavonoid in the flavonol category, obtained from the process of glycosylation of
quercitin, which has certain properties: low melting point, low toxicity and low solubility in
water. Rutin is found in fruits and vegetables, tea and wine, and it is a highly potent molecule
4
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that has multiple medical, pharmaceutical and biological activities (including hepatoprotective,
cardioprotective and antidiabetic activity). The most important function of rutin is the antioxidant
function by neutralizing free radicals and preventing lipid peroxidation. This flavonol acts as an
anti-inflammatory, anticancer, antibacterial and antiviral agent. It also has the ability to cross
the blood-brain barrier and alleviate neuroinflammation, being a very effective compound for
treating neurodegenerative diseases, such as Alzheimer's disease [2]. The aim of this study
was to analyse the physico-chemical properties of BSA, its stability under the action of
temperature and urea and the changes induced by rutin in the conformational stability of the
protein. The thermodynamic parameters that characterize the process of thermal denaturation
of apo-BSA and BSA in the presence of rutin, such as entropy and enthalpy variation and the
melting point were determined, based on van't Hoff representation. The fluorescence
quenching was observed in both cases: when the samples were heated from 25 °C to 90 °C, and
when urea was added to the samples. The values corresponding to the maximum fluorescence
intensity were obtained from fluorescence spectra. These values were subsequently used for
the processing and interpretation of experimental data. The efficiency of the energy transfer
between the BSA and rutin and the distance between the two molecules were also determined.

Beate Stevens
Particulate matter is a term for a mixture of solid particles and liquid droplets in the air. They
can be classified in size and composition. Indoors and outdoors, there are different emission
sources of particulate matter. An overview of these emissions and the influences it has are
given.

11:00 PM CET – 12:00 AM CET
Mohamed Tadout
Magnetic refrigeration based on the magneto-caloric effect is one of the best alternatives to
compete with vapor-compression technology. The viability of a magnetic refrigeration system
for magnetic cooling can be tested by exploiting the materials in various forms, ranging from
bulk to nanostructured materials. In order to achieve a wide refrigerating temperature range in
magnetic refrigeration, we study in this paper a 100 nm-thick Gd-Co alloys-based multilayer
stack. The stack is made of four individual Gd-Co alloy layers with different values of
concentration and Curie temperature (TC).
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A magnetic entropy change associated with the second-order magnetic phase transition was
determined from the magnetic isotherms. Moreover, the relative cooling power (RCP) of the
studied Gd-Co-based multilayer is enhanced compared to the one of bulk Gd, and reaches a
value of 200 J/kg. Such an enhancement of the RCP is not due to an enhanced maximum
variation of entropy, but this is due to a much broader magnetic entropy peak. This study
demonstrates the potential of nanostructured Gd-Co multilayer stack for magnetic cooling
applications.

Walid Belaid
In the present paper, the binding energy of hydrogenic shallow-donor impurity in simple and
double coupled triangular quantum wells based on unstrained wurtzite (In, Ga)N/GaN is
investigated. The pressure effect is investigated. Considering the effective-mass and dielectric
mismatches between the well and its surrounding matrix, the numerical calculations are
performed within the framework of the parabolic band and the single band effective-mass
approximations under the finite potential barrier using the finite element method (FEM). Our
results are in good agreement with the finding especially for those obtained by the variational
approach.

Mostapha Ferdjaoui
In this work, we calculated the exact propagator and the wave functions expression, for the
linear potential like (Kx) by two different methods The first one the canonical transformations
and the second one new space-time transformations Feynman path integrals in quantum
mechanics.

Rihab Gargouri
In the past few years, trivalent rare-earth ions doped silicate-based glasses have found
applications as laser hosts and optical amplifiers. Understanding the atomic structures,
especially the local environment of rare-earth ions and their distributions, is critical for rare
earth-containing glasses in optical devices. Calcium aluminosilicate glasses, doped with Nd2O3
and Er2O3 as a model rare earth oxide, were modeled by molecular dynamics (MD) simulation
to investigate the structural characteristics such: coordination number (CN), and radial
distribution function (RDF) and the structure effect on the local environment and clustering
behavior of rare-earth ions with low rare earth oxide concentration (2 mol%). Nd2O3 and Er2O3
were chosen as model rare earth because of the available interatomic potential parameters.
CaO was chosen as a network-modifier oxide in which the ratio CaO/Al2O3 =1.
6
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Christian Goerke
Imaging flow cytometry combines the high information content of microscopic images with the
high throughput of flow cytometry. Possible applications include the diagnosis of acute myeloid
and lymphoid leukemia in immunophenotyping, detection of rare circulating tumor cells (CTC)
in liquid biopsy, or analysis of morphological cell changes like mitosis.
The discrimination of single cells, coincidences, and agglomerates presents a challenge in
common flow cytometry. Counting rare blood cells like CTCs in whole blood significantly raises
the chance for counting errors due to coincidences. We overcome this challenge by expanding a
laser flow cytometer with multi-dimensional imaging capabilities to improve the discrimination
of the above events and thus the precision of cell concentration measurements.
Our goal is to develop a new reference method to support external quality assurance, thereby
enhancing the precision, reproducibility, and comparability of clinical measurements. Our
method facilitates personalized medicine - ultimately saving lives.

Alexia Beale
Self-Stratification of Bimodal Linear and Star Polymers during the Drying of Thin Films: This
project studies the self stratification when drying polymer blends dissolved in a solvent in nonequilibrium conditions. Stratification occurs when distinct layers form as a polymer coating
dries. Initial tests using Ion Beam Analysis (Elastic Recoil Detection and Rutherford Back
Scattering) have been completed investigating the self stratification of combinations of
polystyrene polymers (linear-linear; linear-star; and star-star) and compared to theoretical
models. It was found that in pairs of linear polymers, the polymer with the larger molecular
weight, was enriched at the surface of the film, consistent with the inclusion of hydrodynamic
effects in computer simulations. In star-star combinations, the star polymers were found to act
as colloidal particles with the lower molecular weight enriched at the surface. For linear-star
combinations, the linear polymer, which also had a higher molecular weight was found to be
enriched at the surface.

Jakub Jastrzębski
Studies on graphene and other two-dimensional crystals remain one of the leading topics in
condensed matter physics and materials science. Among the many intriguing phenomena
realized via interface interactions in this materials, spin-orbit interaction (SOI) in graphene is
particularly attractive for application to spintronics and topological physics [1]. Transition metal
dichalcogenides (TMDs) are graphene-like 2D materials [2] characterized by much larger SOI
than reported in graphene [3]. Recent theoretical and experimental studies revealed that
7

Poster sessions | Aug 5th I 11 PM CET - 12 AM CET

graphene proximitized by TMDs can acquire enhanced SOI through interfacial coupling, which
can strongly modify electronic properties of twisted bilayer graphene [4,5].
In the following work TBG/TMDs heterostructure will be studied theoretically from the point of
view of their electronics and topological properties. Effects of spin-orbit interaction induced in
TBG by TMDs will be analyzed based on sp3d5 [6] tight-binding model. Next, combined roles of
electric field and induced SOC on density of states in this system will be considered. The effect
of magnetic field will also be analyzed.

Alejandra Ichina
In recent years, advancement and development of different imaging techniques like X-Rays,
Computed Tomography Scan, Ultrasound and Magnetic Resonance (MR) has facilitated the
diagnosis of diseases. Due to its high resolution, MR imaging has gained prominence in the
observation and diagnosis of multiple conditions that occur in important organs such as the
liver. Consequently, the use of MR imaging increases and the data sets collected grow quickly,
making the analysis more difficult and extensive. For this reason, it is necessary to implement
methods that improve diagnostic accuracy and decrease analysis time. In this project, we use
an approach based on Machine Learning to differentiate zones in the liver with fatty tissue from
normal tissue, with images obtained from MR scanners. This problem is solved within the
category of supervised learning, whose algorithm is implemented using multi-layer
perceptron-type neural networks with texture radiomic characteristics as input data. The
regions of interest of the liver are segmented using 3D-Slicer, the characteristics are extracted
using PyRadiomics and the neural networks are built from the Scikit-Learn library. Our best
results guarantee shorter analysis with an accuracy of about 70%. However, precision is about
60% which causes that the number of false positives (FP) and false negatives (FN) must be
analyzed carefully with respect to the number of true positives (TP) and true negatives (TN)
obtained.

Henrik Siboni
Nanomedicine is a quickly emerging interdisciplinary field combining physics, nanotechnology,
and pharmacy with even some of the COVID-19 vaccines being prime examples. However, the
microscopic imaging of these new technologies is lacking behind, causing a gap between
practical application and theoretical understanding. In this poster, we present the results of
characterizing protamine-microRNA nanoparticles (proticles) using Atomic Force Microscopy.
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Ana-Maria Ignat
Serum albumins are globular proteins, the most abundant proteins in blood plasma, with
important properties such as antioxidant and anti-inflammatory functions and are used in the
manufacturing process of the drugs, especially biopharmaceuticals. One of the most studied
serum albumin is bovine serum albumin (BSA). The structure and the stability of BSA depend of
many factors including the pH value, temperature or antioxidants such as vitamins [1].
Levothyroxine (LT4) is the synthetic form of the thyroid hormone T4 and represents the safest
and most recommended treatment for the thyroid dysfunctions. LT4 is an accessible and
recommended hormone, it is important to observe the hormonal level of the LT4 and the
binding [2] in the body along with the transport processes. The vitamins are organic compounds
with many important properties such as maintaining the human body health. In terms of
solubility, they are classified as fat soluble and water-soluble vitamins. Among the watersoluble vitamins are found vitamin C and the B group vitamins. Vitamin C has antioxidants roles
and is essential in the formation of the tendons, skin and the blood vessels. Folic acid (vitamin
B9) is an essential vitamin for cell growth and development, responsible for DNA synthesis.
Vitamin B12 performs important roles at the cellular level, being an important factor in the
production of erythrocytes, its deficiency being associated with anemia. Both vitamins and
thyroid hormone LT4 influence the structure of the BSA protein. The aim of this paper was to
study the binding mechanism of vitamins C, folic acid and vitamin B12 to the BSA-LT4 complex,
and the stability of the protein structure. The titration and denaturation processes of apo-BSA
and BSA-LT4 complex both alone and in the presence of vitamins, have been studied by using
fluorescence methods, determining important parameters such as the strength of the
interactions (determined by the number of sites occupied in the protein structure) and the
thermodynamic parameters - as the variation of the enthalpy, entropy and the Gibbs free
energy.
[1]. N Sandu, CG Chilom, AI Popescu, Spectroscopic insights on the binding of rutin to bovine
serum albumin, Romanian. Journal of Physics 65, 703, 2020,
[2]. N Sandu, CG Chilom, M David, M Florescu, Evaluation of the interaction of levothyroxine with
bovine serum albumin using spectroscopic and molecular docking studies, Journal of
Biomolecular Structure and Dynamics, 1-13, 2020.
https://doi.org/10.1080/07391102.2020.1822919
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August 7th
06:00 AM CET – 07:00 AM CET
Lukas Cedenblad
We investigate the possibility of erosion of planetesimals in a protoplanetary disk.
We use theory and direct numerical simulations (Lattice Boltzmann Method) to calculate the
erosion of large -- much larger than mean-free-path of gas molecules -- bodies of different
shapes in flows. We find that erosion follows a universal power-law in time, at intermediate
times, independent of the Reynolds number of the flow and the initial shape of the body.
Consequently, we estimate that planetesimals in eccentric orbits, of even very small
eccentricity, rapidly (in about hundred years) erodes away if the semi-major axis of their orbit
lies in the inner disk -- less than about 10 AU. Even planetesimals in circular orbits erode away
in approximately ten thousand years if the semi-major axis of their orbits are ⪅0.6AU.

Manab Mukherjee
The talk will be about "Quantum Mechanics and our reality". It will cover both philosophical and
physical interpretations of objective reality. Different interpretations about quantum mechanics
and how they affect whole research in physics. Since, It all started with the Copenhagen
interpretation, What will be the best place to discuss it again, even if virtually!?

Soe Gon Yee Thant
The 20-centuries old Balinese Ancient Rice Terraces is a social system involving farmers who
share the water while facing the threat of local pest infestations. Game theoretic model has
been used to optimize the harvest based on main considerations of the global water stress and
the local pest stress. In order to analyse this social system in the physics context, we propose a
1D Hamiltonian representing the short-range communications between neighbouring farmers
to minimise local pest stress and long-range interactions involving the sharing of water, with
entropy analogous to farmers' independent decisions. Using Monte Carlo simulations, the
preliminary results suggest a possible phase of the system which satisfies both minimizing the
local pest stress and equal sharing of the water at zero entropy. With these initial results and
the physical intuition of the system, a more in-depth analytical and numerical analysis can be
done to determine the possible phases and explore the phase diagram of the Subak model as a
social system.
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Tatiana Aurelia Uaman Svetikova
Scientists have been studying HgCdTe (MCT) solid solutions for a long time. Thanks to the
development of technologies for structure growth, it became possible to create terahertz
optoelectronic devices. You can hear about the different applications of MCT in human life
(medical, anti-terrorist and space), and research carried out in our scientific laboratory on oral
presentation. My research is related to the vacancy of mercury - the major defect in MCT. The
important results now are the identification of photoconductive bonds at various temperatures
(spoiler - it’s PTIS), revealing the influence of potential fluctuations. Do you want to know more
about my work? Welcome to the poster session!

Enrico Catalano
Astrobiology is one of the fields on the rise concerned with the study of life, namely its origin,
evolution, distribution, and future on Earth and elsewhere in the Universe. Astrobiology is a
broad research domain that encompasses wide areas of the scientific landscape. Astrobiology
is a very interdisciplinary field that traverses a very wide spectrum of spatial and temporal
scales: from prebiotic chemistry to geomicrobiology, atmospheric sciences, and astronomy.
This maturing field cuts across many scientific concepts ranging from the molecular level to
ecosystems and planetary systems, at scales ranging from Earth’s (sub)surface to planetary
objects detected thousands of light years away. Several hypotheses have been proposed to
explain life in the cosmic context throughout all the human history, but only now,
science&technology has allowed many of them to be tested. Astrobiotechnology can be
intended as the evolution of astrobiology and exobiology for understanding the origins of life to
its future evolution and destiny on Earth and exoplanets. It could be a nascent field aimed at
applying tools of modern biology to advance our goals in space exploration and discover
extraterrestrial life forms. The big challenge in the search for life on other planets is identifying
features that are known to be uniquely associated with life and the emergence of life. Features
attributed to past and present life on Earth are often used as indicators for previous or extant
extraterrestrial life.
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Yash Gurbani
Learning and associative memory are understood as emergent phenomena resulting from
interactions between a complex network of neurons. It is well known that the structure of such
a neural network heavily influences its function. Biological networks (e.g. neuronal network of
the worm Caenorhabditis elegans) have been shown to exhibit small-world characteristics.
To investigate the structure-function relationship in small-world networks, we simulate the
Hopfield model of associative memory on a regular and Watts-Strogatz network. We obtain
estimates of memory capacity on a regular and a WS network through numerical simulations.
Further, we study how changing the probability of rewiring and local connectivity in a WS
network affects the performance of associative memory. We find that the performance on
small-world networks is as robust as that on random networks despite using only a fraction of
connections, making the former biologically favorable. Our simulations are in agreement with
experimental evidence found in the existing literature on small-world characteristics in
biological networks and give deeper insights into this phenomenon.

Alaa Mohammed Idris Bakhit
We performed ab-initio calculations of the vibrational frequencies of diamond along the crystal
direction [001]. We observed the pressure dependence on the Raman shift of diamond. Due to
the non-hydrostatic stress, we observed splitting of the triply degenerate first-order Raman
mode into doublet ωD and singlet ωS. Furthermore, the theory was found to be inconsistent
with the observed splitting of the first-order Raman mode. The radial σr and axial σz stress
components were varied at different constant volumes. We obtained a simple polynomial
approximation for the dependence of ωD and ωS on σr and σz. In addition, for experimentally
measured vibrational frequencies the shear stress (τ = σz - σr) was computed. The shear
stress points out the non- hydrostatic contribution to the measured sample pressures. Thus,
the stress state was obtained for pressures between 200 and 400 GPa which shows the stress
state of the diamond anvil cell at multimegabar pressures.

Nicolò Antolini
The supersolid is a counterintuitive state of matter where atoms, arranged in a periodic crystallike structure, can still flow coherently as they do in a superfluid. The supersolid has been
recently observed in trapped quantum gases of strongly dipolar atoms, emerging from the
crystallization of a superfluid Bose-Einstein condensate. In this work we study for the first time
the nature of the quantum phase transition associated with the formation of the supersolid both
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experimentally and theoretically. Although our supersolids are formed by a single row of
density clusters arranged in a periodic structure, we observe two different types of transitions
that are reminiscent of the first- and second-order phase transitions expected to occur at a
thermodynamic level in 2D and 1D, respectively. We find a continuous crossover between the
two regimes that can be controlled by changing the atom number and the trap confinement, and
we characterize its scaling properties. The two types of phase transitions give rise to
supersolids with different structures and dynamical properties.

7:00 AM CET – 8:00 AM CET
Tobias Messer
3D laser lithography is among the most versatile techniques in 3D additive manufacturing especially on the micro- and nanoscale. It exploits the mechanism of two-photon absorption
(2PA), which allows for the creation of nearly arbitrary three-dimensional structures with submicrometer resolution. The talk will explain the underlaying mechanism as well as it will show
recent results in merging additive and subtractive manufacturing.

Sayed Momhammadali Najafi
In general, this research has introduced the history and importance of light-emitting diodes in
light industry. Experimental activities and data analysis is based on design and manufacture of
organic light emitting diodes with capability green light emission. So in chapter one is provided
a comprehensive definition of organic light-emitting diode with Benefits of polymers and small
molecule organic matter and the physical processes governing them include injection,
transmission and emission of light. In chapter two and three is expressed, the work done in
recent years includes materials changes, layers thickness changes, the addition of different
layers, in order to improvement the performance of the diode, their flexibility, transparency and
quality of the output light and method of coating and required devices respectively. In the fourth
chapter, is described introducing the three-layer transparent conductive structure and its
properties, Experimental structure of inverted organic light emitting diode based on green
emission material Alq_3 and transparent three-layer anode and its electroluminescence
specification has been analyzed. In this study, the effect of a change in the thickness of the
middle layer of silver in an anode of three layers V2O5/Ag/V2O5 is investigated on the amount
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of luminance, current efficiency and power efficiency organic light emitting diode structure. The
results show that in this light emitting diode, thickness 17(nm) silver had maximum luminance
85% that it is due to an increase in the injection of the hole and the greater balance of the
carriers in the active diode area. Investigations show that at high voltages, On the other hand
use from the injection and cavity transfer improvement layer (WO3) has been investigated. Also
comparing the performance of Diodes with WO3 layer and VAV anode and ITO anode is
indicated the use of three-layer conductive structures as anode in diodes will improve the
performance of the diode and these structures can be a suitable substitute for conventional
anodes in the structure of organic light emitting diodes.

Mahdi Vazvani Hassanabadi & Amirhossein Payandeh
In recent years, advancement and development of different imaging techniques like X-Rays,
Here we used a new PEROVSKITE solar cell for optical communication and data transmission.
This detector meets the requirements for a sensor based on thin-film semiconductor physics,
and also meets its dual use for clean energy generation and optical telecommunications
applications. The detection of this optical sensor is in a range comparable to commercial
models, and its wide bandwidth provides the ability to transmit broadband information.

Said Bouzit
In order to reduce the heat loss from envelopes and to ensure energy saving in building
refurbishment, polystyrene balls are added to Moroccan natural gypsum plaster. A complete
characterization of the mechanical, thermal, and acoustic properties of the samples is carried
out, taking into account different contents and diameters of the polystyrene balls. Increasing
balls size, flexural strength peak value occurred with a lower polystyrene percentage. Thermal
properties were measured by means of Small Hot Box apparatus. The values of conductivity
were 0.191 and 0.116 W/mK for 10% and 30% addition of the smallest polystyrene balls,
respectively. The acoustic properties were measured by means of a Kundt’s Tube, in terms of
absorption coefficient and sound insulation. The absorption coefficients were slightly higher
than the ones of standard plasters. As concerning insulation properties, a worse performance
was expected, due to the lower density of the samples with the balls, according to the Mass
Low. Anyway the transmission loss values were up to 45 dB, with a reduction of only 2–3 dB
with respect to the samples without balls, showing a good performance for the proposed
composites. Finally, dynamic energy simulations for a case study showed that polystyrene
plaster with smaller balls applied on the wall surfaces of a residential building involved benefits
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both for heating and cooling energy demand. A small thickness (3 cm) of insulating material
could be a suitable solution in order to enhance the thermal and acoustic performance and to
reduce environmental impact of the construction systems.

Adrian Domingo
I'm studying a master in nuclear physics and one of the most interesting researchs in particule
physics right now is about violation of lepton universality (LU), which is conservated in the
Standard Model. In the last weeks g-2 experiment in Fermilab has increased the statistical
confidence in the experimental value of abnormal magnetic moment of the muon, a hint of new
physics beyond SM that show us that, maybe, LU-violation is the window that will allow us a
better understanding of fundamental physics. I'd like to make a small conference explaining the
basics of anomal magnetic moment of the muon, how it is calculated within SM, how and where
are the experiments for this mesure (Fermilab & LHCb) and some proposals of new physics
that could explain this anomaly.

Andrii Shytikova
A model of a thermonuclear reactor (such as TOKAMAK and Farnsworth/Hirsch Fusor) was
developed and implemented (based on the Python and C++ languages). The input parameters
are the type of fuel (which nuclei are involved in the reaction), the initial temperature of the
plasma, the dimensions of the reactor, the magnitude of the magnetic field in TOKAMAK or the
electric field in Fusor, the initial number of nuclei of each of the elements, the simulation time
and the accuracy of calculating the velocities and coordinates of the nuclei at each moment of
time. Modeling enables you to calculate: 1) Number of reacted nuclei 2) Energy yield of the
reaction 3) Heating of reactor walls 4) Average energy of particles in contact with walls 5)
Reaction stability (the number of synthesis reactions versus time).
Graphical visualization is implemented in Python, firstly, it makes it possible to visually verify
the correctness of the program, and secondly, it qualitatively demonstrates the course of the
reaction. Numerical processing is implemented in C++, this language has an order of
magnitude better performance but lacks the convenience of working with graphics.
This program was developed with the aim of qualitatively checking the presence of reactions in
the Farnsworth-Hirsch Fusor, before collecting it and conducting an experiment with the given:
geometry, power supply parameters, fuel concentration and experiment time.
But in addition to this goal, this model can be configured to perform any other tasks related to
complex nuclear and molecular dynamics. Video of the program can be found at this link.
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Amine AKKA
When it comes to nanosatellites, a newly emerging miniaturized form of conventional satellites
and the most sought-after forms of them, it is always known that they feature the smaller
envelope size, the lower cost, with the shorter development time. Yet still that, they cope with
different issues namely high thermal gradients or different thermal loads negotiated by
different solar radiation and the planetary infrared emissions. The prediction of thermal
behavior is almost conducted by the way of simulation. That last should be well performed in
order to obtain reliable results taking into consideration all the parameters that govern the
outer space environment namely vacuum and radiation in high-energy sources. For that
purpose, this paper aims to describe the different types of heat radiation that the nanosatellite
incurs, and then accurately simulate them with consideration or not of the nanosatellite heat
dissipation. The impact on the entire spacecraft appears clearly along the way that some
parameters change such as emissivity and absorptivity that are describing the optical coatings
of the materials.

Randa Yerrou
The aim of the work carried out in this paper is the implementation of the G4Linac_MT « Geant4
for Linac with Multi-Threading mode » platform in the modeling of linear accelerators used in
radiotherapy. This code can quickly create whether the geometry of a Linac head or that of a
phantom, it can also simulate dose deposits in a homogeneous or heterogeneous phantom by
voxelizing it and calculating the absorbed doses in each voxel and make histograms of a set of
physics quantities extracted from PhaseSpaceData and DosimetricData. Moreover it contains a
tool for calculation of gamma index which is an indicator commonly used in external beam
radiation therapy to quantify the difference between an experimentally obtained dose
distribution and a calculated one. In this work, we modeled a SATURN43 accelerator and
calculated the dose distribution in a water phantom of 40 x 40 x 40 cm3 for different values of
the average energy of the beam of incident electrons. All calculations are made for a 10x10cm2
square field at 100cm from the target. Different lists of physics implemented into the used code
have been optimized to model the transport of charged particles and photons for radiotherapy
applications. The results validation of the simulation was made using both experimental values
and the MCNP code; Our findings were acceptable and very close to the existing results. We
conclude that the installation and use of the code G4Linac_MT have been mastered; it has been
well used to describe the Linac medical accelerator, in order to accurately predict the dose in
small volumes which is crucial to planning radiotherapy treatment.
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Mikołaj Zawadzki
In the 17th century, the Polish astronomer Jan Heweliusz and the English astronomer Henry
Gellibrand independently measured the Earth's declination of the magnetic field. These types of
measurements have been made before, but those made by these two scholars were
characterized by their ability to do the right thing interpretation of variations of magnetic
declination over time. Heweliusz did a lot long, decades-long measurement series, and
Gellibrand compared its measurement with by measurements of other researchers, including
Edmund Gunter's research. Heweliusz was the first person, mentioned that the phenomenon of
variations of declination of the Earth's magnetic field is a natural phenomenon. Gellibrand
made an identical interpretation these results. Before the time of Heweliusz it was believed that
the phenomenon of magnetic declination is caused by an error in the measuring device. Today
we can compare the historical research with the contemporary model of declination gufm1 and
IGRF. The declination studies carried out five times in Gdansk by Heweliusz in 1628, 1632, 1642,
1670 and 1682 and by Edmund Halley in year 1679 were compared with the gufm1 model. The
analysis of these data was aimed at verifying the validity of the gufm1 model assuming that the
research of Jan Heweliusz and Edmund Halley as scientists of high reputation and
achievements are characterized by high precision, significantly higher than the studies on
which the gufm1 model was based. These studies can be an introduction to further research
about the history of declination measurements of magnetic fields.

17

