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1 Introduction
Dear participants,
It is a great pleasure for us to welcome you to the International Conference of
Physics Students 2014 in Heidelberg.
During the conference week you hear eight interesting lectures given by eminent
physicists and many more by the participants. Your scientific student contributions
are at heart of the ICPS. We are very happy to present you a noteworthy quantity
of talks and poster presentations. Up to 120 student lectures are held in front of the
international audience formed by you. There are five student lectures in parallel.
They are arranged by topic. Up to 80 posters are presented. They are on exhibition
during the whole conference week. There are two poster sessions, one on Tuesday
and one on Saturday. The authors are expected to be at hand at their poster during
the poster sessions for at least 30 minutes to allow personal discussions.
We want to point to the competition for the best scientific student contributions:
At the Conference Closing we award prizes to the presenting authors of the three
best posters and of the three best talks. You can cast up to one vote for each category using the ballot in your conference bag.
In this booklet the abstracts of our invited guests as well as of your scientific
contributions are bundled together. First, you find further information for the contributors. Then, sections containing the abstracts of the guest lectures and of the
student lectures follow. The abstracts are sorted chronologically. At the beginning
of the part Student Lectures and on the back of the cover you can also find a schedule
for the student lectures. In the part Posters an overview of the sorting of the posters
is given. It is followed by the abstracts for the poster presentations.
We wish all of us a great and successful conference with stimulating talks and
illustrative posters!
– The Organizers
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2 Information for contributors
Student lectures
The student lectures will be given in English. They are arranged in two sessions
starting at 9 am and 10 am respectively, on the lecture days. Every session contains
3 talks. They are restricted to a length of 15 minutes. Therefore you, the speaker, are
recommended to plan about 12 min for your presentation in order to have further 3
minutes for discussion. The chairman/-woman has the right to interrupt your talk
if you overrun the time limit.
The lecture rooms are equipped with common electronic presentation technique.
Either you can connect your own laptop to the beamer via VGA or you bring your
presentation on an USB flash drive in pdf format and use the conference notebooks.
In addition there is the possibility to use the blackboard and chalk.
The speakers are requested to be in the lecture room for at least 10 minutes prior
to the start of their session: 8.50 am or 9.50 am. There, they should contact the
chairperson.

Posters
The posters should have a size of A0 in portrait orientation. At the beginning of the
conference they must be mounted by yourself as the presenting author. Therefore
the poster walls are marked according to the poster numbers given in the abstract
part in this booklet (P#.#). Please take into account, that it is only allowed to use
the provided drawing pins to aach your poster. At the end of the conference the
poster should be removed by yourself. Unfortunately we must dispose of remaining
posters on Sunday (17th) aernoon without requesting further permission.
The two poster sessions will each last for 90 minutes and give the participants
an additional opportunity for a personal discussion with the presenting author. For
this reason, you, the author, should spend at least 30 minutes at your poster wall.
If you are absent, e.g. because you are currently visiting other posters, you should
add a note at which time you are at hand.
Be aware that the organizing commiee cannot print your poster. Either you
should print your poster at home and take it along or you can print it at a local
copy shop at your own expense. You can find further information about the local
copy shops on our website.
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3 Guest Lectures
Location:

INF 308, H1
Castle (Metin Tolan)
KIT (Hilbert v. Löhneysen)

Shaken, not stirred! James Bond in the Focus of Physics
Metin Tolan – Technical University of Dortmund, 44221 Dortmund, Germany
Sunday, Conference Opening
Everyone knows James Bond and his many dangerous adventures he has to survive. How can he catch a
plane in the free fall as shown at the beginning of the
movie “Goldeneye”? How likely is it that the magnetic
watch from the movie “Live and Let Die” really works?
These and similar questions in the life of top agents are
answered in the lecture from a physical standpoint and
garnished with film sequences. At the end of the lecture, the question is discussed why James Bond’s vodka
martini has to be always shaken and is not allowed to
be stirred.

Image: Technical University
of Dortmund.

Forming the Milky Way on a Supercomputer
Volker Springel – Heidelberg Institute for Theoretical Studies, 69118 Heidelberg, Germany
Monday 11:15–12:15
The standard cosmological model conjectures that
galaxies form hierarchically in a Universe whose massenergy density is dominated by unknown forms of dark
maer and dark energy. High-resolution simulations of
cosmic structure formation have emerged as a primary
theoretical tool for testing this extraordinary scenario,
from the Big Bang to the present epoch. In this presentation, we will discuss predictions for the distribution of
Image: Heidelberg Institute
for Theoretical Studies.
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the dark maer made possible by simulation models, and how this informs the ongoing hunt for the dark maer particles. Modern numerical techniques even allow a
faithful treatment of the baryonic sector, directly predicting the distribution of stars
and supermassive black holes that make up galaxies. Successes and challenges of
such simulations, as well as implications for the standard model of cosmology, will
be highlighted.

Surviving in Science: What they don’t tell you about careers in
research!
John Dudley – University of Franche-Comté, 25000 Besançon, France
Monday 13:15–14:15
Obtaining a PhD is an important and significant
achievement in your life, but it is really only the start!
A successful career in research requires not only a PhD
but also many other skills in multiple areas: from an
appreciation of the broader aims of basic science, to
writing and communication, to management and leadership. When starting out, the breadth of this required
expertise can seem daunting, but the aim of this presentation will be to try to provide simple and practical advice to help early-career
researchers to build and enjoy a long term career in physics. Amongst topics to be
covered will be: networking, career options, paper writing and conferences, ethics,
transitioning from student to postdoc to team leader, funding opportunities, etc.

Nonlinear Photonics – how light controls light and matter
Cornelia Denz – University of Münster, 48149 Münster, Germany
Tuesday 11:15–12:15
Discreteness in nature is of fundamental relevance. Wave propagation in artificially structured materials is consequently associated with many exciting phenomena caused by the interplay of discreteness and nonlinearity as e.g. Bloch oscillations, Zener tunneling, or soliton formation. They may appear in systems including
electrons in solid-state maer, ultracold atoms in optical standing waves, or light
waves in nonlinear media with periodic modulation of the refractive index. Only
in optics, however, the eﬀects can be directly observed and examined in close details. Discrete photonic laices are therefore considered as ideal model systems to
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investigate these eﬀects. Moreover, discrete photonic laices open up new opportunities in manipulating the light flow, being able to guide, route, and control light
for future applications in all-optical information processing by light itself.
In contrast to light propagation in prefabricated
permanent structures, an increased flexibility can be
achieved when light itself creates these artificial structures through the nonlinear refractive index response of
the material. In this way, adaptive and reconfigurable
structures, so-called optically-induced laices, can be
achieved. In my presentation, I will give an overview
of several approaches to realize complex one-, two- and
even three-dimensional photonic laices by tailored
light landscapes. Especially, I will focus on more complex two- and three-dimensional laice geometries as
Image: University of
superlaices, quasi-crystallographic laices, or vortex
Münster.
laices. I will also demonstrate quantum oscillations,
nonlinear wave propagation and localization in these
laices.

Quantum Correlations in Solids: Superconductivity, Magnetism,
and Quantum Phase Transitions
Hilbert v. Löhneysen – Karlsruhe Institute of Technology, 76131 Karlsruhe, Germany
Tuesday, KIT
Many properties of solids can be described in the
picture of independent electrons, their dynamics being
mainly aﬀected by the electronic band structure. Semiconductors are a prime example of this behavior. In
metals with strong electronic correlations, new features
evolve that arise from electronic interactions, such as
superconductivity and magnetic order. In many materials, these two states are antagonistic. However, if the
magnetic transition temperature (Curie or Néel tem- Image: Karlsruhe Institute
perature for Ferromagnet or Antiferromagnet) can be
of Technology.
driven toward zero temperature, superconductivity often emerges suggesting an intimate interplay between
the diﬀerent ground states. The transition between these states is of particular
importance because at low temperature the quantum energy of the fluctuations
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driving the transitions becomes a relevant energy scale, yielding novel critical dynamics. Examples from diﬀerent materials classes will be given to illustrate the
behavior arising from quantum correlations.

Higgs Physics
Margarete Mühlleitner – Karlsruhe Institute of Technology, 76131 Karlsruhe, Germany
Thursday 11:15–12:15
On July 4th, 2012, the Large Hadron Collider (LHC)
experiments ATLAS and CMS at CERN near Geneva
announced the discovery of a new particle. The subsequent investigation of the properties of this particle
confirmed that it was the long sought Higgs boson related to the Higgs mechanism that was proposed in 1964
by several physicists. During almost 50 years particle
physicists all over the world were searching for this particle. Its discovery led to the physics Nobel Prize for
François Englert and Peter Higgs in 2013. What is behind this particle, why is it so
important for particle physics? Are we done now, that we have found it, or are there
still open questions to be answered, exciting physics to be found? In my talk I will
explain the Higgs mechanism and its role for particle physics. I will describe, how
the Higgs mechanism can be verified experimentally. Remaining open questions
shall be discussed and what we can learn from Higgs physics about possible New
Physics extensions beyond the Standard Model of particle physics.

From Ions to Electrons - Physical Models of Brain Circuits
Karlheinz Meier – Heidelberg University, 69120 Heidelberg, Germany
Saturday 11:15–12:15
The human brain is a universe of 100 billion cells
interacting through a constantly changing network of
1000 trillion synaptic connections. It runs on a power
budget of 20 Was and stores a rather complete model
of our physical world. Understanding fundamental
principles of the brain is among the key challenges for
science. Traditional simulation approaches are mostly
hindered by a huge energy gap of 14 orders of magniImage: Heidelberg
University, F. Hentschel.
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tude between supercomputer simulations and biological reality. In the lecture we
will discuss our approach to build physical models of the brain as a tool for experimental tests of theories that aempt to describe the storage and processing of
information in the brain. The lecture will focus on the method and recent results
but also provide a short introduction to the work currently under way in the EU
Human Brain Flagship Project.

Gravity: no thanks! - My working place ﬂies in Space
Reinhold Ewald – European Space Agency, 51147 Cologne, Germany
Saturday 17:00–18:30
Do you believe in Newton’s laws? As a physicist this
is a must to go through your studies, but if you put it to
the test your believe will still most probably fail when
you first start moving under weightless conditions in
orbit around Earth. Changing your imprinted Earth experiences takes a while, but then again your body will
fully adapt, this time to the weightlessness and its curious eﬀects. The diﬀerent laboratories on board of the
International Space Station ISS oﬀer an opportunity to
Image: European Space
research physiological interdependencies, physical proAgency.
cesses, and biological systems without the influence of
gravity as well as to beer understand the miraculous
human ability to adapt to extreme environments. Europe is a partner in this international endeavour and European astronauts regularly perform experiments in space
in various science disciplines, one of them fundamental physics. Results from ISS
experiments teach us to see connectivities where we didn’t assume them and enable us to look deeper into processes in physical systems under extreme conditions
which are too transient to research in a lab on Earth.
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4 Student Lectures
Overview
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Session 1: Nuclear and particle physics I
Monday 9:00–9:45

INF 308, H1

1.1 The comparison of various models of the proton production at
small angles
• Joanna Symonowicz — Wroclaw University of Technology, Poland
The physics of tomorrow is the one of elementary particles at the high energy
frontier. The new phenomena may yet occur in the proton-proton and heavy-ion
collisions at the highest accelerator energies. No wonder that not only physicists
are interested in the Large Hadron Collider but the whole world is looking forward
to the new data gathered during the ATLAS Experiment at CERN.
In the high energy proton-proton interactions in the LHC accelerator the majority of energy is held by the particles produced at the very small angles. The main
theme of my work is to compare the predictions of diﬀerent theoretical models in
the field of proton production. It is followed by some promising results which I
would like to present.

1.2 Study of the 3D proton structure
• Riccardo Longo — University of Torino, Department of Physics
The internal structure of the proton is not well known as one can think. The
semi-inclusive deep inelastic scaering (SIDIS) cross section of the µ+p (polarized)
scaering manifests strong azimuthal scaering angle modulations. This azimuthal
symmetries extraction is a crucial step to understand how the proton structure depends on transverse momentum of quarks and gluons. The future COMPASS polarized Drell-Yan measurements has exactly this goal: to measure the azimuthal spin
asymmetries to improve our knowledge of the proton internal structure.

1.3 Multipole solution of hydrodynamics in heavy-ion collisions
• András Szabó and Máté Csanád — Eötvös University, Department of Atomic Physics, H-1117 Budapest, Hungary
The medium that emerges in heavy-ion collisions can be described by relativistic hydrodynamics. This fluid of elementary particles, the so called quark-gluon
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Session 2: antum optics and photonics I
plasma, starts to expand and cool aer the collision. This process results in a freezeout, where hadrons are created. By detecting the distributions of them, we can
make inferences about the final state of the QGP. The azimuthal asymmetry of the
medium is characterized by the v2 coeﬀicient, which is one of the most important
observables of heavy-ion physics. This coeﬀicient measures the ellipticity of the
distribution that is caused by the initial geometry of the colliding nuclei. A big
discovery of the recent years was that higher order vn coeﬀicients of azimuthal
asymmetry also arise by observing collisions individually. This phenomena is due
to fluctuations and it has not been described by analytic solutions previously. We
found the way to handle arbitrary initial geometry by superimposing solutions with
various asymmetry properties.

Session 2: Quantum optics and photonics I
Monday 9:00–9:45

INF 308, H2

2.1 Perturbative approach to photon creation from simulated
moving interface
• Vahid Ameri and Mohammad Eghbali Arani — University of Isfahan, Iran
Electromagnetic field quantization in the presence of two semi-infinite dielectrics
with moving interface is investigated in 1+1-dimensional space-time. The moving
interface is modeled for small displacements and the field equation is solved perturbatively. Input output relations and spectral distribution of emied photons are
obtained and discussed.

2.2 SENE method for strong-ﬁeld atomic ionization
• Jingyi Tang and Jiwei Geng — School of Physics, Peking University, Beiijing, China
My research is based on Extended Virtual Detector Theory for Strong-Field Atomic Ionization by Xu Wang et al. (PRL 110,243001 (2013)). The following introduction are partly excerpted from the paper mentioned above.
There are three main methods to be used to describe the atomic ionization with
both merits and drawbacks.It motivate a new approach that are presented in the
paper mentioned above, we can call it the SENE (Schrodinger equation, Newton
equation) approach. It first solves for the Schrodinger wave function. It starts from
the initial atomic quantum state, and continues well beyond electron release. The
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TDSE part of the computational task can be done quickly using a relatively small
numerical grid near the ion core.
The calculation in the paper is mainly conducted under the highly elliptically
polarized laser pulse. We first try to repeat the result in the paper and conform
the results of experiments of H. Then we want to conduct the calculation under
all kinds of polarized light. In addition, according to the results in the paper, the
quantum interference eﬀects of the electron are in absence because of the classical
methods is applied in the outer region. This loss can lead to falling to explain of
many phenomena like ATI. We try to look for a way to add this eﬀects to the classical
trajectories. We regard it as a promising method to accelerate the calculation and
oﬀer clearer physical images.

2.3 High-order harmonic generation by atoms in elliptically
polarized laser ﬁeld
• Margarita Khokhlova1,2 , Arkady Gonoskov3 , Ivan Gonoskov3 , Mikhail Ryabikin3 ,
and Vasily Strelkov1 — 1 General Physics Institute of Russian Academy of Sciences,
Moscow, Russia — 2 M.V. Lomonosov Moscow State University, Moscow, Russia —
3
Institute of Applied Physics of Russian Academy of Science, N. Novgorod, Russia
As was shown in numerous experimental studies (Ph. Antoine et al., Phys. Rev.
A 55, 1314 (1997); J. Levesque et al., Phys. Rev. Le. 99, 243001 (2007)), high-order
harmonic generation (HHG) in gases is very sensitive to the driving field ellipticity.
In particular, the harmonic yield rapidly decreases with increasing driving laser ellipticity. This decrease can be well understood within the ”simple-man” approach
(P. B. Corkum, Phys. Rev. Le. 71, 1994 (1993); K. J. Schafer et al., Phys. Rev. Le.
70, 1599 (1993)). It describes HHG as a result of tunneling ionization of the atom by
the laser field, free electron motion in this field, and recombination accompanied
by the XUV emission upon the return to the parent ion. Thus, the decrease of the
HHG eﬀiciency can be aributed to the fact that the electron wave packet misses
the parent ion in the elliptically polarized field. This sensitivity plays a key role in
the methods of an isolated aosecond pulse generation based on the polarization
gating.
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Session 3: Condensed maer and material science I

Session 3: Condensed matter and material science I
Monday 9:00–9:45

KIP (INF 227), H1

3.1 The extraordinary features and capabilities of metamaterials
• Dewan Woods — Boston College
The experimental realization of unnatural phenomena such as invisibility cloaking, perfect lensing, negative refractive index, and many others all function to ignite the field of Condensed Maer Physics and the application and demonstration
of devices becomes essential for the continued growth of this field. Metamaterials
and other novel electromagnetic media, while being quite intriguing, also promise a
great number of technological advances in the future to come. These advances are
very exotic and applicable toward devices in a generation that sees much growth and
prosper in these areas. In this paper, we explore the exotic properties of Metamaterials, tunable, artificially composite structures capable of many useful applications.
Metamaterials have been shown to exhibit foreign properties not seen in nature.
Utilizing these unique materials, one can demonstrate features such as the Metamaterials perfect absorber, emier, negative-index material, and wave guiding, namely
invisibility cloaking. I discuss our achievement of a Metamaterial invisibility cloak
in the laboratory, the creation of a Metamaterial sample possessing a negative index of refraction, and our fabrication and characterization of a Metamaterial perfect
absorber yielding near-unity absorption of 97% at a wavelength of 6 microns. The
applications of these results will be the focus of this paper.

3.2 To numerical studying the evolution of nonlinear Rayleigh wave
• Olena Khotenko and Iryna Khotenko — S. P. Timoshenko Institute of Mechanics
of NASU, Kyiv, Ukraine
An approximate solution (first two approximations) of the problem on evolution
of the surface Rayleigh wave is obtained within the framework of nonlinear statement, where the physical and geometrical nonlinearities of deformation process in
the material are described by the classical five-constant Murnaghan potential. As
it is well-known, this potential defines the hyperelasticity in the medium of wave
propagation. The new nonlinear wave equations waves are deduced which describe
the Rayleigh wave. Then they are solved according to the classical for the method
of successive approximations procedure, but with the feature that according to the
classical Rayleigh procedure the solution is wrien for the potentials.
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A process of evolution of the nonlinear Rayleigh wave is then studied numerically.
The problem in hand depends on many parameters (properties of material, initial
amplitude, frequency or wavelength).
One type of evolution is discussed. The plots *displacement * distance* are built
and commented. The main conclusion is that owing to nonlinearity the initially
harmonic wave is transformed into the distorted wave with varying amplitude envelope, which includes some features: namely, asymmetry and bifurcation of the
peak as well as a plateau.

3.3 To the solution of the static problem for not-thin toroidal
shells in reﬁned formulation
• Iuliia Avramenko — S. P. Timoshenko Institute of Mechanics, Kiev, Ukraine
With toughening of the requirements to present-day constructions, shells of complex shape with variable parameters, manufactured of composite materials, become
widely applied as constructional elements. Among such shells, we should mention
toroidal shells of variable thickness, made of orthotropic materials. Investigations of
the strength characteristics of such shells are connected with significant diﬀiculties
of mathematical and computational character, which are caused by the complexity of the system of partial diﬀerential equations and the corresponding boundary
conditions. It is necessary to carry out calculations of the stress-strain state of such
shells on the basis of a Timoshenko-type refined theory of shells.
The suggested approach consists of two stages: (1) application of the method of
spline approximation along a generatrix for reducing the two-dimensional problem
to one-dimensional; (2) solution of the obtained one-dimensional boundary-value
problem by the stable numerical method of discrete orthogonalization.
On the basis of the developed approach the calculations of the problems on
stressed state of the orthotropic toroidal shells of varying thickness at certain conditions on the edges, depending on shell’s geometry, curvature of shell’s axis, orthotropy parameters of the shell’s material and variable thickness was carried.
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Session 4: Astrophysics and astronomy I

Session 4: Astrophysics and astronomy I
Monday 9:00–9:45

KIP (INF 227), H2

4.1 Uniﬁcation model of active galactic nuclei
• Yulin Zhao — Kavli Institute for Astronomy and Astrophysics at Peking University,
Beijing, China
It is well accepted that supermassive black holes (SMBHs) reside in most of the
nearby galaxies. SMBHs also manifest themselves in the distant universe by accreting material, forming the so-called active galactic nuclei (AGNs). Since discovered
in the 1960s, AGN has been one of the most active areas in astrophysics due to
its relation to many important physical problems, e.g. strong field relativity, accretion disk dynamics, intergalactic medium, galaxy evolution, cosmic reionization
(cosmology), etc. AGNs have a variety of observational appearances in all bands of
electromagnetic radiation, which depends on their orientation with respect to the
line of sight. A unified scenario, where an optically thick dust torus could obscure
the broad-line emission from the region inside it and a bipolar jet would emanate
along with radio emission, is proposed. With the development in observation and
theory, the AGN unification model is refined and problems arise. I shall introduce
the classical unification model and some modern developments related to my future
researches.

4.2 Gravitational spin-orbit coupling: novel approach
• Shahd Elias Elsayed — Department of Physics Faculty of Science, University of
Khartoum, Sudan
A spin - orbit coupling model based on gravito-magnetism is introduced and applied to planets. According to this model, the spin and orbital angular momentum
of planets are related. A formula relating the mass, period, semi-major axis and
rotation period of a planet is derived. This formula is used to determine the mass
of the newly discovered exoplanets. It agrees with the present observational data.
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4.3 Astrophysical Probes of Models of Quantum Gravity
• Albin Nilsson — Lund University, Sweden; King’s College London, UK
The purpose of this talk is to present a promising method that can be used to
probe quantum gravitational eﬀects using the planned Cherenkov Telescope Array
(CTA). It focuses on the sensitivity of this telescope to measure the eﬀects of a much
anticipated consequence of quantum gravity; Lorentz violation. The astrophysical
sources of choice were Active Galactic Nuclei in general and Markarian 501 in particular. γ-ray bursts were also considered, but AGN’s were deemed a more suitable
probe for the task at hand. If Lorentz violation is real, the flux from Markarian
501 should be invisible to the CTA at high energies, only to reappear in the highest energy bins. The sensitivity to this eﬀect was calculated and was found to be
competitive with other telescopes.

Session 5: Geophysics
Monday 9:00–9:45

PI (INF 226), 00.101-103

5.1 Mapping of alpha-decaying radionuclides of thin section of
rock samples
• Dávid Hegedüs1 , Ákos Horváth1 , Ágnes Freiler1,2 , Kálmán Török2 , Anita Csordás3 , and Tibor Kovács3 — 1 Eötvös Loránd University, Department of Atomic Physics, H-1117 Budapest, Pázmány Péter stny. 1/A. — 2 Geological Institute of Hungary,
Budapest H-1143 Budapest, Stefánia út 14, Hungary — 3 University of Pannonnia,
Institute of Radiochemistry and Radioecology, Veszprém, Egyetem utca 10, H-8200,
Hungary
We examined alpha-decaying radioisotope distributions (natural uranium and
thorium) on thin sections of metamorphic gneiss rocks from Sopron Hills. We used a
cheap and simple technology, compared with expensive and device intensive, smallscale (less then 1 mm) procedures (SEM, PIXE). Using only the small-scale methods
it is hard to locate the radiologically interesting areas, and impossible to scan over
the whole thin section. Therefore our method is useful to combine with those. We
examined the usability of the track detector method that can be easily applied for a
big number of samples. During this study we covered the thin section samples with
2-3 track detectors, and wait for 3 weeks. The evaluation procedure included simple
scanning of the etched 1 cm * 1 cm CR39 track detectors, and we developed a soware that recognized the centers of the tracks. The resulted activity maps then were
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analyzed from several aspects. We compared it for example with a wide area polarized microscope image of the thin sections and also with SEM images. Our results
showed that alpha-decaying isotopes are localized along microscopical breaklines,
which frequently occurs in this fractioned and deformed rocks.

5.2 The eﬀect of Earth’s rotation on mantle convection
• Tamás Bozóki, Aila Galsa, and Mátyás Herein — Eötvös University, Department
of Geophysics and Space Science, Budapest, Hungary
The target the presented research was to quantify the influence of the centrifugal force on mantle convection while Coriolis force was neglected. Using a finite
element code two diﬀerent models have been investigated. In the first model an
Earth-like cylindrical-shell geometry has been used to analyse the influence of the
rotation on a two-layered diﬀusion model imitating the compositionally dense material around the Earth’s core. It was established that in Earth-like models (i.e. 2-3%
density diﬀerence between the layers, low rotational angular speed) but neglecting thermal convection centrifugal force does not generate domes with remarkable
heights along the Equator.
In the second model the main focus was on the thermal convection but without
considering density diﬀerences. In convectional flows the stabilizing eﬀect of the
rotation is well-known, but this phenomenon is less examined in case of convection
in the Earth’s mantle. In this research not only the diﬀerence between a rotating and
the non-rotating models, but also the angular velocity dependence of the evolving
eﬀects were investigated
While the two models on their own yielded valuable information on the thermochemical convection in the Earth’s mantle, their combination is expected to contribute to our understanding of the connection between mantle dynamics and rotation.

5.3 Migration techniques and their application to unexploded
ordnance detection with borehole ground-penetrating radar
• Monika Schied, Olaf Hellwig, and Stefan Buske — TU Bergakademie Freiberg
70 years aer World War II Unexploded Ordnance (UXO) still poses a high danger to the population in Germany. Especially during construction works in cities
and industrial areas about 5.500 bombs are found per year. According to recent
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estimations there are still approximately 100.000 unexploded bombs hidden and a
complete disposal will take several decades.
There are various geophysical methods to detect UXO. Surface and borehole
based ground-penetrating radar (GPR) are travel time based methods with a high
spatial resolution. They are very sensitive to changes in conductivity and dielectric permiivity of the surrounding soil. Electromagnetic waves propagate from
the transmier to a reflection / diﬀraction point and are finally detected at the receiver. The radargrams contain the recorded intensity as a function of travel time
for various transmier / receiver positions.
In order to obtain the whole reflecting structure in the sub-surface – including the
position of possible UXO – this data needs to be migrated, i.e. transformed from the
position-time domain to the position-depth domain. Within this process reflection
/ diﬀraction events are geometrically re-located from the location where they were
recorded to their physical origin. Most migration techniques, e.g. Kirchhoﬀ depthmigration, are developed for seismic data. We apply it to borehole GPR data and
compare it with the results of coherency migration.

Session 6: Nuclear and particle physics II
Monday 10:00–10:45

INF 308, H1

6.1 Event generation in Next-to-leading order (NLO) instead of
leading order (LO) - a new gold standard?
• Marco Alexander Harrendorf — Karlsruhe Institute of Technology (KIT), Karlsruhe,
Germany
In an analysis in elementary particle physics, measured data is compared with
simulated data. Here the measured data is gained from an particle detector like
the CMS detector at the LHC and the simulated data stems from event generators
and is based on theoretical models like the Standard Model. Such comparisons
are required e.g. to discover new particles like the Higgs boson or to find physics
beyond the Standard Model. In the past due to improvements in particle detection
technologies the uncertainties of the measured data were reduced to an extent that
reducing the uncertainties of simulated data is becoming more and more important.
Until now most of the simulated data stems from LO event generators, which produce events in LO of perturbation theory and which include some additional corrections. In the recent past new analytical and numerical algorithms and automation
techniques were developed, which also benefit of the available larger computing
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capacity. As a result new event generators were released, which allow event production in NLO and promise more precise predictions. At the moment great eﬀorts
are made to investigate these NLO event generators and to put them into action at
the LHC experiment.
This talk will give a short introduction to event generation in elementary particle
physics, the diﬀerences between LO and NLO and will show some basic results.

6.2 The superconformal index
• Shahriyar Jafarzade — Baku State University Baku Azerbaijan — Radiation Problems Institute Baku Azerbaijan
Aer a brief review of key features of supersymmetric dualities in quantum field
theory, I will explain the socalled superconformal index and its relation to elliptic
hypergeometric integrals. The superconformal index was introduced by Romelsberger and independently by Kinney et al. as a nontrivial generalization of the
Wien index in a way that it respects global symmetries of the theory. As a result the superconformal index counts BPS states in superconformal field theories.

6.3 Why strings?
• Lorenzo Bianchi — Humboldt University, Berlin
In the 1960s an explanation for the experimental fact that all the observed mesons
were lying on a particular line (Regge trajectory) in the mass-spin plane was missing.
Aer realizing that this particular behaviour was correctly reproduced by a theory
of tiny oscillating strings people realized that the same theory could also provide
a consistent theory of quantum gravity. Therefore string theory became a potential candidate for the unified description of fundamental interaction. In this talk I
will outline how, from a modern perspective, the intensive study of string theory,
regardless of it being the theory of everything, has given us a deeper understanding of the mathematical structure of fundamental interactions and has provided us
with powerful computational tools.
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7.1 Laser cleaning of mirror surfaces for optical diagnostic systems
at the ITER
• Olga Molchanova — National Research Nuclear University ”MEPhI”, Moscow,
Russian Federation
Modern thermonuclear installations have a whole range of optical diagnostics,
which measure plasma parameters. Diagnostic elements located inside the discharge chamber are subjected to intense radiation, contamination by reprecipitation of first wall’s materials and other eﬀects. The diagnostic mirrors have to retain
its properties under strong neutron fluence in order to get good operation of diagnostic in general.
It is decided to clean the mirror surfaces with the help of laser radiation. Other
cleaning methods lead to negative eﬀects in operation of the reactor. Recent studies
have shown that it is possible to use a laser to remove films having a thickness of
several hundred nanometers and diﬀerent composition: hydrocarbon, metal.
The result is a complete restoration of the reflectivity of the mirrors in a wide
spectral range. The coeﬀicient of reflection is oen found out to increase aer laser
polishing.

7.2 Generation of ring-shaped beams and their applications
• Aoxue Han — State Key Laboratory for Mesoscopic Physics and School of Physics,
Peking University, Beijing, China
Ring-shaped or dark hollow beams, those with maximum intensity located radially away from the optical axis, have aracted a great deal of aention due to their
applications in optical manipulation, optical communication, and quantum information. Such beams can be generated through vortex gratings, computer generated
holograms, hollow core optical fibers, multimode light wave guides and axicons. We
will discuss the methods to generate the ring-shaped beams and their applications.
What is more, we will talk about the possibility of their application in microcavity
to get low threshold lasers.
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7.3 Analogue gravity, black-holes and beyond
• Mihail Petev — Heriot-Wa University, Edinburgh, United Kingdom
Intense laser pulses excite a nonlinear polarization response that may create an
eﬀective fowling medium and a blocking horizon for light. Under those conditions
it is possible to create the analogues of black and white hole horizons and a photon emission is predicted that is analogous to Hawking radiation. This analogue
gravity model can be used as a fundamental tool to study wide variety of physical
phenomena ranging from quantum gravity to general relativity.

Session 8: Condensed matter and material science II
Monday 10:00–10:45

KIP (INF 227), H1

8.1 Structure analysis of nanomaterials with electron diﬀraction
• Ulrich Haselmann — Institut Néel - CNRS, Université Joseph Fourier, Grenoble,
University of Technology Graz
New materials with specific and new properties are a very important topic in
research and industry. Since the properties of materials are determined by their
structure, it’s essential to understand the atomic structure in order to design new
materials. The standard method to determine the atomic positions of materials is
X-ray diﬀraction. However the disadvantage of X-ray diﬀraction is the absence of
adequate optical elements, which doesn’t allow focusing the beam on nanometer
scales. This becomes a huge problem, when there are multiple phases in the synthesized sample and one wants to know the atomic structure of a minority phase,
because it’s not possible to examine selectively this minority phase with X-rays.
An electron beam however can be focused on a nanometer scale by electromagnetic lenses and direct imaging is also possible in order to select the crystals, which
are of interest. Even though for a long time electron diﬀraction was not taken into
account for crystallographic structure determination, because electrons are strongly
influenced by dynamical scaering eﬀects.
However in the last 20 years new techniques have been developed, which allow
to handle these dynamical eﬀects. I will give you an introduction about these techniques and present you some structures solutions we found with electron diﬀraction.
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8.2 Applying a DC Magnetic Field as a way to Control the
Reﬂectance of Layered Superconductors
• Tetiana Rokhmanova1 , Zakhar Maizelis1,2 , Stanislav Apostolov1,2 , and Valeriy
Yampolskiy1,2 — 1 A.Ya. Usikov Institute for Radiophysics and Electronics, National
Academy of Sciences of Ukraine, 12, Proskura st., 61085 Kharkov, Ukraine — 2 V.N.
Karazin Kharkov National University, 61077 Kharkov, Ukraine
Layered superconductors aract interest from both fundamental and applied science perspective. These materials have periodic structures with thin superconducting layers (of thickness about 2-3 Å) coupled through thicker dielectric layers (of
thickness about 15 Å) via the intrinsic Josephson eﬀect. The current along layers is
of the same nature as in bulk superconductors, while the current across layers is of
the Josephson origin. Such anisotropy supports propagation of so-called Josephson
plasma waves inside of the structure. These waves belong to the THz-frequency
range, which is important for diﬀerent applications.
In this work, we study theoretically the reflectance of transverse-magnetic waves
from the half-infinite sample of layered superconductor in the presence of the external dc magnetic field. We show that changing the dc magnetic field one can vary
the reflectance in a wide range. We have studied the reflectance as a function of
the wave frequency, incident angle, dc magnetic field and found the conditions for
the almost complete suppression of the reflected wave.

8.3 Film Growth, Adsorption and Desorption Kinetics of Indigo on
SiO2
• Boris Scherwitzl, Roland Resel, and Adolf Winkler — Petersgasse 16, A-8010 Graz,
Austria
Understanding the initial stages of organic film growth is the first step of manufacturing organic microelectronic devices. Due to hydrogen bonding and π-stacking,
unlike most organic materials, the natural dyes indigo and tyrian purple form highly
crystalline films with interesting semiconducting characteristics. In this contribution we report our recent eﬀorts and studies on the initial growth behavior of thin
indigo films (C16 H10 N2 O2 ) on a silicon dioxide substrate under UHV conditions
with respect to sample treatments. Films from sub-monolayer up to multilayer
range were created using physical vapor deposition and subsequently analyzed with
Auger Electron Spectroscopy, Thermal Desorption Spectroscopy, Atomic Force Microscopy and X-Ray Diﬀraction. It could be shown that indigo films tend to dewet at
sub-monolayer coverages and form bulk-like structures bound by hydrogen bonds
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once a certain film thickness is reached. Repeating the measurements on a spuercleaned surface and considering heat of evaporation calculations, yields interesting
results regarding growth kinetics and surface diﬀusion.

Session 9: Astrophysics and astronomy II
Monday 10:00–10:45

KIP (INF 227), H2

9.1 Bioelements in the Universe
• Leonardo Espinoza — UABC, Faculty of Science, Ensenada, B.C., Mexico
Our Universe is full of life, in other words, our Universe is full of diﬀerent elements to make life, imagine how this elements had been discovered using the
spectroscopy technique. This is the study of the interaction between maer and
radiated energy. Today spectroscopy studies all the electromagnetic spectrum but
we can use specific frequencies (normally the visual spectrum) to detect a lot of
diﬀerent elements and molecules in our planet but also in other parts of our universe like diﬀerent nebulas, stars, etc. Just think that each element has its own
fingerprint, these fingerprints are called spectral lines and it is a quality of each
one. Part of astronomy, specially astrobiology, uses these qualities of the maer
and this technique to study the immensity of the so called bioelements in universe
for understand and believing in the possibility of life in other parts of the space.

9.2 ”Where are they?”: On the history and future of SETI
• Joonatan Ala-Könni — University of Helsinki
It has been over fiy years since Enrico Fermi and Michael Hart asked their famous question ”Where are they?” and we are still lacking an adequate answer. However, novel technologies and instruments promise us new opportunities at finally
finding some signs of extraterrestrial intelligence in our galaxy. In my presentation
I will briefly review some past, current and future methods for SETI.
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9.3 Modelling of the continuum polarization of F, G, K stars with
transiting exoplanetary systems
• Kateryna Frantseva1 , Nataliia Shchukina2 , and Javier Trujillo Bueno3 — 1 SRON
Netherlands Institute for Space Research, Low Energy Astrophysics Division — 2 Main
Astronomical Observatory, National Academy of Sciences, 27 Zabolotnogo Street,
Kiev 03680, Ukraine — 3 Instituto de Astrofisica de Canarias, 38205 La Laguna, Tenerife, Spain
In this work we present results on the linear continuum polarization produced
in the atmospheres of late-type stars of F, G, K types which we used for transiting
exoplanetary systems.
We use a grid of Kurucz ATLAS9 one-dimensional atmosphere models with overshooting.
The computations are presented for metallicities ranging from 0.5 up to +0.5 solar
abundances, with gravity varying between 3.0 and 4.8 and eﬀective temperatures
between 4600K and 6400 K.
We used the results of our radiative transfer modeling to predict polarization
curves produced during planetary transits. Modelling was done for diﬀerent starplanet system parameters.

Session 10: Environmental physics
Monday 10:00–10:45

PI (INF 226), 00.101-103

10.1 Distributed power generation through small scale wind
turbines: An alternative for the developing world
• Tisura Gamage — Department of Mechanical Engineering, University of Moratuwa, Sri Lanka.
This study will summarize the feasibility of employing small scale wind turbines
(rated power 1.0 - 1.5kW) in the developing world from diﬀerent wind turbine rotor
designs and power systems that can successfully meet economic and technical demands of the local power grids. It will look into specific case studies in Sri Lanka
which is an island nation with substantial wind energy resources. A recent study
conducted by the National Renewable Energy Laboratory, USA revealed the potential for wind power in Sri Lanka as over 20,000MW’s. This is a comparatively
significant number considering the country’s peak electricity demand being less
than 2,000MW’s. Many practical diﬀiculties remain in absorbing this energy into
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the national grid without drastically reducing power quality and causing system
instability. To add to this, the high costs of investing in large scale wind turbines
hinders progress in the developing world. All this creates a unique opportunity for
small scale micro-generation from wind in the developing world, particularly in Sri
Lanka. The proposed South Asian grid integration gives a promising impetus for
more investment from a move towards an energy sharing system more like the European Energy Exchange.

10.2 Environment friendly ZnO/SnO2 powder mixture and optical
band gap measurement
• Nina Novakovic1 and Tamara Ivetic2 — 1 University of Novi Sad, Serbia — 2 University of Novi Sad, Serbia
Focus of almost every scientist in the world is how to make our planet a beer
place to live on. Earth is threatened by global warming, pollution, loss of energy
sources, etc. Not being able to swim in great rivers because of the toxic waste,
seeing animals die or land going to waste has become our everyday life. We have
decided to make some diﬀerence and contribute in making our world the best place
for living.
In this paper, we will present how ZnO/SnO2 powder mixture could aﬀect the
nature, how it is made and how we measure its optical band gap. ZnO/SnO2 powder mixture was prepared using a simple three-step mechanochemical processing,
when starting precursors (ZnO, SnO2) were ground in an agate mortar for 10 min,
annealed at 700◦ C for 2 h and ground again for 10 min. We will reveal, step by step,
how our powder cleans water and why is the optical band gap of the powder so
important. We are hoping that this lecture will contribute to beer understanding
how photocatalysis works and how it degrades toxic pollutants.

10.3 Stochastic Resonance for Energy Harvesting
• Marta Crisanti — University of Perugia, Perugia, Italy
Communication is now a constant need in everyday life and industries answer to
this need creating devices year by year smaller, eﬀicient and original. It seems crucial now to find new energy sources to power these devices. So we can think about
not using traditional baeries, but about collecting energy from the environment
in which these devices operate.
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In particular we want to use a nonlinear dispositive and let it work in a particular
condition, stochastic resonance. Under this specific condition a nonlinear dispositive gets a certain degree of coherence with a lile signal given in input and so we
can use this coherence to get power from the dispositive and try to use it for other
purposes.
My experiment is about a piezoelectric oscillator, I let it work under stochastic
resonance. I have created a nonlinear oscillator that can harvest energy with both
mechanical and electric input.
This kind of study can be a first step trying to develop a new kind of devices that
can work without needing of baeries or cables, but, for example, using thermal
fluctuations of the environment where they work as source of energy.

Session 11: Nuclear and particle physics III
Tuesday 9:00–9:45

INF 308, H1

11.1 How Reliable Does a Particle Accelerator Need To Be?
• Riccard Andersson — European Spallation Source, Lund, Sweden
As the accelerator technology developed, the machines’ complexity and fallibility
increased. But, as the users of the accelerators were mainly the developers themselves, no one else was harmed by the permanent design of temporary solutions. In
the 70s, accelerators became user facilities, and other people’s research depended
on an accelerator built by someone else.
Nowadays, all accelerator facilities are user facilities, and the reliability studies
are made already in the design phase of the machine. The European Spallation
Source (ESS) is such a user facility, and is planned to deliver its first neutrons in
2019. By 2025, it has reached its full capacity and with 22 specialized instruments,
research will be performed in e.g. fundamental physics, chemistry, pharmaceuticals,
material science, solid-state physics, and life science. Needless to say, ESS needs to
be a facility that could be relied upon.
For such an analysis, statistical methods are used and applied to optimize the
hardware and soware used to run the machine. In order to achieve high reliability, there is a need for fault prevention strategies and close aention to the system
as a whole. High availability is achieved by creating an eﬀicient strategy for dealing with operational errors, damaged hardware, and other reasons for beam loss.

25

Session 11: Nuclear and particle physics III

11.2 Positron Emission Tomography
• Dániel Németh — 1078 Budapest Cserhát utca 16-18
In nuclear medicine Positron Emission Tomography (PET) is used to determine
the position of a tumour inside the body. The used positron emiing modified glucose is traced via a annihilation process. Therefore high energy gamma particles
shoud be detected.
Nowadays these detectors are made of segmented scintillators with photo-multipliers (PMT), allowing us excellent energy- and time resolution. However spatial
resolution, especially measuring the depth of the interaction, is a weakpoint of this
technique. While the components are very expensive, the combined use with NMR
is impossible for PMTs in those high magnetic fields.
Several new techniques try to overcome these limits. We are developing one
based on multiwire Close Cathode Chambers. The CCC-PET is expected to work in
strong magnetic fields, and its spatial resolution is extended to three dimensions.
However energy cuts cannot be used and time resolution is moderate. Our lowbudget setup could serve hospitals in developing countries in number as well.
First studies on a CCC-PET has been started, and a small size detector has been
constructed and tested with a Na-22 source. My duty was to take part in the construction, and to analyse the measured data. I have shown correlation of the 511keV
gamma photons and the pulse height of the detector, prooving the usability of the
new technique. Based on these results a multi-layer prototype and the optimization
via simulations will be started.

11.3 Investigations of linearity of a thermoluminescence dosimeter
made of LiF:Mg,Ti
• Georg Wilding — University of Technology, Graz, Austria
Thermoluminescence (TL) is the process by which the energy of ionising radiation is stored in certain crystals at laice defects. By heating the crystal the energy
is released again as visible light, the amount of light is proportional to the dose
that irradiated the crystal. This property therefore makes TL crystals very useful
for dosimetry of ionising radiation as the released light can be recorded and used to
calculate the dose. The heating process also clears the dosimeter which can then be
used again. Essential for the usability is of course to know the relation between the
irradiating radiation and the emied light. This is investigated using a dosimeter
made of LiF:Mg,Ti, a TL dosimeter used in whole-body but also for environmental
dosimetry. It contains two TLD crystals of which one is shielded to diﬀerentiate
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between hard and so radiation. Specifically, linearity over a broad range, as well
as the possibility of including an individual background (i.e. dependant on the single crystal) is investigated. The doses considered are both very low (several µSv) as
well as very high (several Sv).

Session 12: Quantum optics and photonics III
Tuesday 9:00–9:45

INF 308, H2

12.1 Optical Simulations for Optimized Light-Management in
Thin-Film Solar Cells
• Benjamin Fries — Institute of Applied Physics, Karlsruhe Institute of Technology (KIT), Karlsruhe, Germany — Light Technology Institute, Karlsruhe Institute
of Technology (KIT), Karlsruhe, Germany
Thin-film solar cells made of Cu(In,Ga)Se2 (CIGS) have reached a high level of
both energy conversion eﬀiciency (20.8 %) and commercial cost-eﬀectiveness. Yet a
number of aspects remain to be understood and optimized. In my Master thesis, I
extended and enhanced a numerical model of a CIGS solar cell developed in order
to investigate the eﬀects of minority carrier collection as well as light-management
on the external quantum eﬀiciency (EQE). Experimental data for the EQE could be
reproduced employing a finite-diﬀerence time-domain (FDTD) method. Diﬀerent
surface-paerning structures can be simulated, successfully predicting experiments
that show an increase in short-circuit current.

12.2 The application of laser-induced periodic surface structures
to plasmon polaritons excitation.
• Sergii Balanets and Igor Dmitruk — Taras Shevchenko Natioanl University of Kyiv,
Faculty of Physics
Periodic surface structures fabricated by Ti:sapphire femtosecond laser radiation were studied. Indicatrices of surface scaering light were used as easy and
available method to control the morphology of periodic structures. Excitation of
surface plasmon polaritons on laser-inducted structure on Ag surface was detected.
That phenomena leads to electromagnetic-field enhancement which causes surfaceenhanced Raman scaering (SERS). Structured Ag film was used as substrate for
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SERS measurements. Enhancement of Raman signal of Rhadomine 6G molecules
on laser induced Ag substrate by nearly 10 times was observed.

12.3 Surface plasmon resonance in metallic nanoparticles
• Katarzyna Kluczyk — Wroclaw University of Techonlogy, Wybzerze Wyspianskiego
27, 50-370 Wroclaw
Metallic nanostructures are of high interest due to their ability to capture, concentrate and manipulate light in sub-wavelength scale. Such remarkable properties
are aributed to the excitation of surface plasmons and has variety possible applications to photovoltaic, photonic, sensing and surface-enhanced Raman scaering. According to experimental observations plasmon resonance is high sensitive to
nanoparticle size and shape. Particularly we see redshi of resonance wavelength
with growing dimension, which is not yet properly understand.
In this paper I will discuss calculation results for plasmon resonance wavelength
and eﬀective aenuation rate of surface plasmons as a function of nanoparticle size.

Session 13: Condensed matter and material science III
Tuesday 9:00–9:45

KIP (INF 227), H1

13.1 Not only graphene - amazing world of transition metal
dichalcogenides
• Joanna Kutrowska — Institute of Physics, Wrocław University of Technology
Graphene is the most famous and extraordinary member of the family of twodimensional materials. Nevertheless, for some practical reasons it is beer if material has nonzero bandgap. Two-dimensional crystals of transition metal dichalcogenides (TMDC) have more desired features: flexibility as graphene and a direct
bandgap in a visible frequency range, most favourable for optoelectronic applications. Monolayer of TMDC could be easily obtained using e.g. exfoliation due to
layered structure of those materials - single layers are held together by weak van
der Waals interactions. What is more, TMDC can be doped, so it is possible to create transistors. Two-dimensional materials are very interesting from an application
and a fundamental studies point of view. In my presentation I will show variety of
the world of two-dimensional materials.
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13.2 Actuators based on ionic electroactive polymer
• Bruno Magalhães1 , Juliana Dias2 , Marcos Martins1 , Ana Catarina Lopes1 , Gabriela Botelho2 , and Senentxu Lanceros-Mendez1 — 1 Centro/Departamento de Física,
Universidade do Minho, Braga, Portugal — 2 Centro/Departamento de ímica,
Universidade do Minho, Braga, Portugal
Actuators based on ionic electroactive polymer (i-EAP) show interesting characteristics when compared to conventional actuators. In particular, these actuators operate at low voltages (<5V) with large displacements (bending) at low power
consumptions. The properties of ionic liquids (ILs) together with the interesting
characteristics of poly (vinylidene fluoride) (PVDF), allow the development of a
new generation of more eﬀicient i- EAP with application potential in areas such as
biomedicine, new generations of touch-screens, micro-and nano-positioners, among
others. In this work new actuators formed by [C2mim][NTf2], at concentrations of
10%, 25% and 40% in a PVDF matrix are investigated as well as the eﬀect of varying s thickness. The physicochemical properties of the developed i-EAPs will be
presented and their performance as actuator evaluated.

13.3 Mott metal insulator transitions
• Sarah Allen — Royal Holloway, University of London
The Mo metal insulator transition is one of the most interesting phenomena
in condensed maer physics; it typifies the whole field of strongly correlated systems, and is an indication that band theory is incomplete. In this lecture, we see
where the transition occurs in nature, and how it is brought about; in particular,
the compounds V2O3 and κ organics are discussed. Various aempts at modelling
this transition are presented, with a focus on the Hubbard model and its dynamical
mean field theory solution.
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14.1 Does radiative core development spin-up accreting T Tauri
stars?
• Hannah Dalgleish and Sco Gregory — University of St Andrews, Scotland
Classical T Tauri stars are young, low mass stars, which are still accreting from
their surrounding protoplanetary discs. They are found in star forming regions such
as NGC 2264, the ONC, Taurus-Auriga, and IC 348, from which data has been collated for this research. It is proposed that the magnetic dipole component weakens
and the magnetic topology becomes more complex as a star becomes partially convective, resulting in the disc truncating closer to the star. Naturally, the star spins
up as it contracts under gravity, which is clearly apparent in more evolved stars
where the disc has dispersed. However, if the disc remains intact, will the rotation
period decrease as the truncation radius decreases (due to the weakening of the
magnetic dipole component - onset by radiative core development)? It was found
that accreting stars with radiative cores do rotate faster on average, apart from the
ONC, which is the youngest cluster and thus the change of the stellar interior may
not have had enough time to influence the truncation radius.

14.2 Why do pulsars glitch?
• Bence Bécsy — Eötvös University, Institute of Physics, 1117 Budapest, Hungary
— MTA-ELTE EIRSA “Lendület” Astrophysics Research Group, 1117 Budapest, Hungary
Pulsars are fast rotating neutron stars emiing beams of electromagnetic waves
towards their magnetic poles. The rotational axis is not necessarily aligned with the
magnetic axis, so if Earth gets into the way of the magnetic axis, we can observe
impulses repeating at every rotation. With such an observation, we can measure
the rotational frequency of the pulsar, which has been found to be very stable for
known pulsars, apart from a slightly decrease due to the energy loss through the
electromagnetic (and potentially gravitational-wave) emission. Nevertheless, long
term monitoring has found sudden jumps of rotational frequencies of many pulsars:
a phenomenon commonly known as ’glitches’. In this talk I will overview the hypotheses describing this phenomenon and I will present some thoughts about the
predictability of glitch occurrence times.
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14.3 Limits to pulsar timing array measurements
• Zhengjie Wei and Renxin Xu — School of Physics, Peking University, Beijing 100871,
China
Arrival time data from a spatial array of milisecond pulsar can be used to provide
a time standard for long time scales. The coalescence of massive black hole (BH)
binaries due to galaxy mergers provides a primary source of low-frequency gravitational radiation detectable by pulsar timing measurements. However, sources of
noise in pulsar timing measurements need to be discussed along with spin stability
of neutron stars or BH. The scaling laws indicate that substantial improvement in
sensitivity to GWs can be expected from implementation of new, wideband spectrometers at radio observatories, by using new algorithms to further reduce the
levels of plasma propagation eﬀects, and by increasing the number of millisecond
pulsars used in pulsar timing arrays.

Session 15: Physics and society
Tuesday 9:00–9:45

PI (INF 226), 00.101-103

15.1 Does distance matter? Clustering analysis of a geo-social
network
• Kristóf Rozgonyi and Dániel Kondor — Department of Physics of Complex Systems, Eötvöl Loránd University H-1117, Pázmány Péter Sétány 1/A, Budapest, Hungary
Online social networks are becoming one of the key media for communication
over the Internet. These services have a great potential for gathering statistical
information on our society. As a significant number of users are willing to share
information about their location, we can study the the role of geographic distance in
social networks. In my presentation I show an example of graph clustering analysis
using geo-tagged Twier data. Twier is a popular micro-blogging platform and
social media, also a very useful source of geographically embedded data. I study
a social graph created from users’ mentions of each other extracted from a sample
of the Twier messages from the year 2012. I use a recently proposed metric to
characterize how geographic distance aﬀects social structure and I demonstrate
how clustering depends on the strength of ties.
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15.2 The Higgs boson discovery: a Scientiﬁc Gossip
• Diego Benusiglio — University of Turin
Analysis of rumors spreading process related to Higgs boson discovery annoucement at CERN on 4th July 2012 using Twier’s datas.

15.3 The popularization of physics
• Kora Lu Rojas Baldivia — Faculty of Science, UABC, Ensenada B.C., México
This lecture aims to show the importance of popularization of physics, seen as
a way to break down barriers between society and the scientific community, in order to answer questions, provide truths, bring knowledge beyond the boundaries of
communication, making public eﬀorts by scientists to ensure progress and remedy
mediate and immediate problems. Also, I describe diﬀerent ways to popularize and
the impact it has on society. Since it is due to science popularization that society
ceases to see physics as something diﬀicult, strange and out of one’s life. Strange
is what is not known and precisely because of that it is necessary to work on more
social participation to prove that physics is a part of culture and that science and
society go hand in hand.

Session 16: Nuclear and particle physics IV
Tuesday 10:00–10:45

INF 308, H1

16.1 Calibration of the CMS Pixel Detector at the Large Hadron
Collider
• Tamás Álmos Vámi — Wigner Research Centre for Physics, Budapest, Hungary —
Eötvös Loránd University, Budapest, Hungary
The Compact Muon Solenoid (CMS) is one of two general-purpose detectors that
reconstruct the products of high energy particle interactions at the Large Hadron
Collider at CERN. The silicon pixel detector is the innermost component of the CMS
tracking system. It determines the trajectories of charged particles originating from
the interaction region in three points with high resolution enabling precise momentum and impact parameter measurements in the tracker. The pixel detector is exposed to intense ionizing radiation generated by particle collisions in the LHC. This
irradiation could result in temporary or permanent malfunctions of the read-out
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chips. We developed procedures in order to correct for these eﬀects. In my presentation I will present the types of malfunctions and the oﬀline calibration procedures. I will also show both their eﬀects on the performance of the detector and on
the quality of track reconstruction.

16.2 Towards a real-size TRD prototype for the CBM experiment
• Madalina-Gabriela Tarzila1 , J. Adamczewsky-Musch2 , D. Bartos1 , A. Bercuci1 ,
G. Caragheorgheopol1 , V. Catanescu1 , F. Constantin1 , S. Linev2 , M. Petris1 , M.
Petrovici1 , and V. Simion1 — 1 NIPNE, Bucharest, Romania — 2 GSI, Darmstadt, Germany
A real-size transition radiation detector (TRD) prototype has been developed taking into account the high counting rate and high multiplicity requirements specific
to the regions of low polar angles in the CBM-TRD sub-detector. The multi-wire
chamber structure follows the design of the previous small prototype [1]. A 2 x 4
mm amplification region and a 4 mm dri zone is identical in terms of gas thickness
with the 4 x 3 mm double-sided prototype for which an excellent e/π discrimination in a high counting rate environment was reported [2, 3]. The dri size was
chosen such to minimize the dri time (< 250 ns for 80%Xe-20%CO2 gas mixture,
2000 V anode voltage and 500 V dri voltage), while keeping the transition radiation conversion eﬀiciency as large as possible [3]. The triangular pad structure of
the read-out electrode [4] gives position information with very good resolution in
both coordinates, across and along the pads, in a single detector layer. Details on
detector architecture and in-beam test performance in terms of e/π discrimination
and position resolution will be presented.
[1] M. Petris et al., NIM A732(2013)375 [2] M. Petrovici et al., NIM A579(2007)961
[3] M. Petris et al., NIM A714(2013)17 [4] M. Petrovici et al., Roum. Journ. Phys.
56(2011)654

16.3 Micromegas chambers for the ATLAS Experiment: software
and hardware state of the art
• Valentina Maria Martina Cairo — University of Calabria and INFN Cosenza, Arcavacata di Rende (CS), Italy.
To cope with the high rates foreseen in the forward region, the ATLAS experiment
envisages to undergo a rather extensive upgrade programme aimed at replacing,
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in 2018 , the innermost forward muon detector systems with a new generation of
detectors, more apt to stand the harsh experimental conditions.
The so called New Small Wheel will be built out of Micromegas and sTGC chambers, to provide precise tracking and trigger capabilities. Accurate and detailed simulations are needed to optimize the new system and to develop reconstruction and
trigger algorithms to be employed from LHC Phase 1 on.
In this note, the development and the status of the Micromegas simulation tools
in the contest of the ATLAS soware framework will be described and an overview
of ongoing layout and performance studies concerning the Micromegas chambers
optimization will be given.

Session 17: Quantum optics and photonics IV
Tuesday 10:00–10:45

INF 308, H2

17.1 Optical lab on a chip multichannel interferometer
immunosensor
• Hugo Hanssen — Ostendum, Enschede, the Netherlands
People do not like uncertainty. Especially if it concerns their health. Laboratory
tests generally take days, or even weeks to perform. However, there is hope, a new
technology is being developed. With the ”Lab on a chip” chips these test can be
performed faster, cheaper and with less invasive actions on a patient. At Ostendum
R&D I work on such a chip. This ”Lab on a chip” interferometer immunosensor
is claimed to be a hundred times more sensitive than other comparable detection
methods. I will tell you about the physics involved, and what it could mean for life
as we know it.

17.2 Development of a Photoacoustic Microscopy System
• Esra Aytac Kipergil — Bogazici University, Istanbul, Turkey
Photoacoustic imaging is based on reconstruction of optical energy deposition
that leads to ultrasound signals through thermal expansion. The signal amplitude is
directly proportional to the local fluence and the absorption coeﬀcient of the target;
thus, concurrence of source wavelength with the absorption peak of chromophores
is of paramount significance. Parameters of the laser used in photoacoustic imaging (particularly, pulse duration, pulse energy, pulse repetition frequency (PRF), and
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pulse-to-pulse stability) aﬀect signal amplitude and quality, data acquisition speed
and indirectly, spatial resolution. The eﬀect of laser parameters on the photoacoustic signal and the laser system developed specifically for it will be presented. A multiwavelength, very fast photoacoustic microscopy system with ultrabroad (500-1300
nm) spectrum is developed. The laser is custom developed especially for photoacoustic excitation with adjustable parameters; pulse duration, energy and repetition
frequency independent from each other. Pulse repetition frequency could be varied
between 50 kHz to 3 MHz by acousto optic modulator through custom-developed
field-programmable gate-array electronics. A 3.5 meter long photonic crystal fiber
is spliced to double-clad Yb-doped fiber of the laser amplifier for supercontinuum
generation. Taking measurements at multiple wavelengths allows for spectral separation of signals from diﬀerent absorbers based on their characteristic absorption
spectra and enables functional imaging.

17.3 The Physics of Optical Tweezers
• Nasire Uluc — Bogazici University, Istanbul, Turkey
Optical tweezers are based on the forces caused by laser radiation pressure to
trap small particles. Small particles could be trapped by the radiation pressure of
an intense laser beam with this technique. Because light leads to force on particles
resulting from momentum exchange depending on scaering, trapped particles can
be manipulated. In other words, scaering force resulting from the change in direction of propagation of the beam and the gradient force that pushes a dielectric
particle can express how an optical trap works. Using this technique, we can measure the force on particle which is on the order of one to 100 piconewtons (pN).
In recent years, this technique has been popular particularly in biological application since the forces generated by optical tweezer could trap micron-sized particles.
This technology plays a great role in some specific studies such as testing physical
models concerning the properties of DNA, observing the activity of a single enzyme
acting on a DNA molecule and tiny molecular motors that exert forces on biological
molecules. The physical mechanism behind optical tweezer, and some biological
applications will be presented with describing its basic optical setup.
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KIP (INF 227), H1

18.1 Dynamics and instability of peeling of adhesive tape
• Mihály Máté and Nguyen Q. Chinh — Department of Materials Physics, Eötvös
Loránd University Budapest, H-1517 Budapest, POB 32, HUNGARY
Physical behaviours such as dynamics and instability in peeling of commonly
used adhesive tapes were studied. It is well-known everyday experience when peeling the tape oﬀ, constant velocity cannot be sustained permanently in a certain
rate region. In this region the peeling process becomes unstable, having the socalled „slip-stick” behaviour. Simultaneously, the surface of the sticky adhesive
layer becomes striped with the emission of characteristic noise.
Our observations have revealed that the peeling process can be characterized by
the applied force (F ) versus peel velocity (v), where the temperature has also important role. Three diﬀerent pressure-sensitive adhesive tapes have been tested in
a wide range of velocity and temperature. The results showed that there are fundamentally diﬀerent modes of the peeling process. At low rates, the force strongly
increases with the peel velocity which can be explained by the viscous flow of the
sticky binder. In the region of high rates, where the internal friction in the binder
is expected to be high, the peeling force is independent of the velocity, and mainly
determined by the adhesion between the tape and binder. Between these two stable modes F (v) function has an unexpected maximum. This peak is followed by a
negative slope where „slip-stick” occurs.
We have developed a dynamics model. Both the experimentally obtained F − v
curve and the whole phenomenon can be explained by the constitutive equation
derived from this dynamics model.

18.2 Studies of the electronic properties of graphene
nanostructures
• Ludmiła Szulakowska, Paweł Potasz, and Arkadiusz Wójs — Institute of Physics,
Wrocław University of Technology, Wybrzeze Wyspiańskiego 27, Wrocław, Poland
We study the energy spectra obtained within tight-binding (TB) model for graphene quantum dots (GQDs). Various sizes, shapes and edge types structures are
studied as well as diﬀerent potentials are taken into account.
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We analyse the energy spectra of GQDs subjected to external magnetic field
which show recursive nature, if ploed as a function of magnetic flux. It is shown
that the square root dependence of Landau levels on magnetic field is true for the
nanostructures studied.
Additonally, staggered potential is also applied in order to model the eﬀect of
substrates, e.g. for graphene flakes coupled to hBN. The extra term in the Hamiltonian breaks the symmetry between the sublaices and creates an energy gap.
Moreover, the eﬀect of strain inducing atoms’ displacements is separately investigated in graphene quantum dots (GQDs) as the process of edge relaxation aﬀects
their energy spectra. For small systems, a comparison is made of simple TB model to
the case of the nanostructure geometry optimized within density functional theory
(DFT) methods.

18.3 Structural and Electrical Properties of Thin Films of
Electron-doped Mixed-Valent Rare Earth Manganites
• Zoey Warecki, Grace Yong, and Rajeswari Kolagani — Towson University, Maryland, US
Research in thin films of mixed valent rare earth manganese oxides has largely
been focused on hole-doped manganites that exhibit colossal magnetoresistance.
Hole doped manganites are derived from trivalent rare earth manganese oxides,
where the hole doping (introduction of Mn4+ ions to replace the Mn3+ ions) is
the result of substitution of the trivalent rare earth site (such as La3+ ) by a divalent
alkaline earth element (such as Ca2+ ). In contrast, electron doped manganites (such
as CaMnO3 ) can be obtained by introducing Mn3+ ions to replace Mn4+ ions in an
alkaline earth manganese oxide.
We are currently investigating the properties of electron-doped manganites which
are derived from CaMnO3 . We use Pulsed Laser Deposition to grow these thin films.
The films are grown epitaxially on LaAlO3 substrates, whose laice parameters are
larger than that of CaMnO3 , thus causing the films to be under tensile stress. By
decreasing the film thickness we can increase the tensile strain. We have studied
structural and electrical properties of CaMnO3 films under tensile strain, by means
of X-ray diﬀraction, temperature dependent resistivity measurements, and characterization of the film surface morphology using atomic force microscopy. Our
results indicate that tensile strain causes CaMnO3 to be more susceptible to the formation of oxygen vacancies, thus reducing electrical resistivity. This result agrees
with recent theoretical predictions correlating strain and oxygen vacancies, and has
important implications for technological applications.
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KIP (INF 227), H2

19.1 Physics of Polar Lights
• Georg Winner — Karlsruhe Institute of Technology, Karlsruhe, Germany
Polar lights are colorful fluering lights which can be seen in the sky of the
northernmost and southernmost parts of the world. This phenomenon is caused by
charged particles coming from the Sun to the Earth’s magnetic field. During magnetospheric substorms the particles enter the atmosphere near to the polar regions
creating the fascinating polar lights. This presentation focuses on the interaction of
charged particles with the magnetosphere and how the polar lights are produced.

19.2 Energetic particle precipitation in the Martian atmosphere:
Expectations for MAVEN
• Rebecca Jolitz1 , Robert Lillis2 , Shannon Curry2 , David Brain3 , Stephen Bougher4 ,
and Robert Lin2 — 1 University of California Berkeley, Berkeley, USA — 2 Space Sciences Laboratory, University of California Berkeley, Berkeley, USA — 3 Laboratory
for Atmospheric and Space Physics, University of Colorado, Boulder, USA — 4 Atmospheric, Oceanic and Space Sciences, University of Michigan, Ann Arbor, USA
Energetic charged particle precipitation is an important part of processes in the
Martian upper atmosphere, particularly under extreme solar wind conditions. We
have developed a Monte Carlo code to track a population of ions in an atmosphere
and account for subsequent energy loss to collisional processes such as ionization, excitation, dissociation, etc. The model framework is parallelized, open to
planetary-specific inputs and uses an adaptive trace algorithm to accurately model
collisions in dense or sparse atmospheric regions. Using predicted 3-D models of
electric and magnetic fields from the Michigan Mars MHD code, 3-D neutral densities from MTGCM, we simulate proton and neutral hydrogen collisions in the Martian upper atmosphere. We will present three-dimensional ionization rates in areas
of strong and weak crustal magnetic fields for typical isotropic and beamed solar
energetic particle events. Ultimately this will form part of a comprehensive model
of solar wind interactions with Mars and long-term Martian atmospheric erosion
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for comparison to results from the upcoming Mars Atmosphere Volatile EvolutioN
(MAVEN) mission.

19.3 Physics behind electric guitars
• Stefan Mentović — University of Novi Sad, Faculty of Science, Department of
Physics, Trg Dositeja Obradovića 4, 21000 Novi Sad, Serbia
This paper reveals physics behind electric guitars. The main purpose of this paper is to explain how an electric guitar produces sound and how that sound is then
amplified. This paper also uses the electric guitar to explain interesting physics phenomena, such as longitudinal waves, stationary waves, electromagnets and electromagnetic induction.

Session 20: Biophysics and medical physics I
Tuesday 10:00–10:45

PI (INF 226), 00.101-103

20.1 Calculations of energy deposition by electrons, protons and
carbon ion beams in radiation therapy.
• Imene Draoui, Mourad Barkat, and Chahinez Harkati Kerboua — University Constantine 1. Algeria.
Photons and electrons are frequently used in classical radiotherapy, worldwide.
Protons and carbon ions that are used recently in hadrontherapy, promise best results for cancerous tumors treatment. The improvement and optimization of this
new method need a good comprehension of particles behavior’s in tissue. The obtaining of ideal result is linked to several parameters, such as a choice of particle ,
its energy and dose deposited. These lasts are generally studied and suggested by
the medical physicist during treatment planning. In this work, we’ve been calculated the energy deposited of electrons, protons and carbon ions beams of diﬀerent
energies in water, the equivalent element to the human body tissue in radiotherapy. Calculation of ions stopping power p or C and electron has been obtained
using sowares SRIM and ESTAR. Distributions doses curves in water are fiing
in Origin. Our results show that electrons are beer adapted to treat superficial
tumors because there are characterized by very high dose deposition at the beginning of their path. Unlike electrons, the ions depose their maximum dose quantity
at the end of their path, allowing destruction of deep tumors while protecting the
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surrounding healthy tissue. The data derived from our study allows to consider
that hadrontherapy is a reference treatment for tumors surrounding vital organs or
inaccessible by surgery.
Keywords: dose, stopping power, Bragg peak, SRIM, ESTAR, hadrontherapy,
Range.

20.2 Drug Delivery to Solid Tumors
• Defne Yilmaz — Bogazici University — Turkey
Drug development is one of the main concerns in cancer research. In recent
years,lots of new drugs have been discovered in order to increase the eﬀiciency of
cancer treatment and enhance the quality of a patient’s life. However,anti-cancer
drugs which are eﬀective in laboratory experiments may not give positive results
when they are injected to humans. Because of the abnormal vasculature in tumor microenvironment,drug particles are faced with several physiological barriers
which prevent transport of therapeutic agents homogeneously from the region of
administration to the cells in solid tumors. Recent studies have revealed that drug
responses of tumor cells are determined by biological characteristics of tumor and
by regulation of tumor microenvironment. The abnormalities in tumor vasculature
result in uneven drug distribution and blood flow within solid tumors. Moreover,the
leaky,tortuous and highly permeable tumor vessels and the lack of functional lymphatic vessels lead to elevated interstitial fluid pressure(IFP). This elevated IFP poses
a barrier for drug transport and it could be seen as a serious obstacle to the delivery
of therapeutic molecules. Therefore,it is important to understand the barriers which
inhibit the eﬀiciency and homogeneous distribution of nanoparticles to solid tumors
in order to develop new methods to improve cancer treatment.

20.3 Magnetic nanoparticles
• Jakub Jurczyk and Czesław Kapusta — AGH University of Science and Technology,
Kraków, Poland
Magnetic nanoparticles have recently aracted a great deal of interest owing
to the possibility of using them as contrast agents in magnetic resonance imaging (MRI). Their properties make them also aractive for applications in the cancer
treatment with magnetic hyperthermia therapy. In my presentation I will show basic aspects of those applications, the theory on which the hyperthermia therapy is
based and the results of my experiments.
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INF 308, H1

21.1 Development of TGEM based micropattern detectors
• Gábor Galgóczi — Eötvös Loránd University, Budapest, Hungary
Throughout the history of mankind, the structure of the Universe has been one
of the most studied subjects in science. The aim of particle physics is to study
the nature of elementary particles and interactions,the building blocks of the Universe. Modern high energy experiments need excellent identification capability,
where Cherenkov detectors are key equipments at higher momenta.
Thick Gaseous Electron Multiplier (TGEM) belongs to the family of micro-paern
gaseous detectors. Cherenkov radiation is observable by this detector. The aim of
my work is to determine the set of parameters which can lead to the most eﬀicient
detector of such kind. These parameters include the micropaern geometry, applied voltages and the filling gas as well.
A microscanner device has been developed to examine the eﬀiciency of the detector by simulating Cherenkov radiation using single UV photons. Determining
the photon yield and electron gain with a resolving power at the order of 5000 µm2
it is possible to quantitatively measure the sensitivity and eﬀiciency of the detector
with the microscanner.

21.2 Big Data and Muon Analysis
• Ben Jolitz — Acxiom Corporation, Foster City, USA — Physics Department, UCLA,
Los Angeles, USA
Increasingly larger and detailed data sets are becoming common in physics. However, traditional data analysis techniques do not account for this increasing complexity. Standard shotgun analysis is labor-intensive, limited to small datasets and
can mask instrument error. The QNET DAQ 6000, flown on the Aerial Detector
of Muons (ADOM) to map upper atmosphere muon interactions, required big data
techniques to resolve erratic data. Complete stream data analysis revealed hidden
hardware flaws, including periodic overflow of the detector boards counters. I will
discuss the importance of whole data collection, techniques for real time analysis
and methods for large data storage.
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21.3 An example of Higgs boson data analysis
• Adrian Buzatu — University of Glasgow, Glasgow, United Kingdom
In 2013, the Nobel prize for physics was awarded to the theorists that predicted
50 years ago that the vacuum is not really empty, but instead permeated with a
non-zero number (the Higgs scalar field) that allows elementary particles to acquire
non-zero mass through some form of friction. Without mass, atoms simply would
not exist. The experiment being the supreme judge of a theory, their theory was
confirmed when its only prediction was confirmed in 2012 independently by two
experiments, ATLAS and CMS from the CERN laboratory, namely the existence of
an elementary particle, a fluctuation of the Higgs field, called the Higgs boson. The
data is collected in the form of billions of 3D digital photographs and only about
one in one billion photos contain a Higgs boson. Even larger numbers of computer
simulations are needed to model what the theory predicts the photos would look
like. Analyzing the data and simulated photographs is a painstaking process that
involves thousand of people, supercomputers and fast internet connections. In this
talk I will give an example of such an eﬀort from the ATLAS experiment in order to
observe the Higgs boson decaying to particles where it has not yet been observed
(boom quarks).

Session 22: Plasma physics, Miscellaneous
Thursday 9:00–9:45

INF 308, H2

22.1 Laboratory-astrophysics experiments studying supersonic
plasma jets
• Francesco Sciortino — Imperial College London, UK
Highly-collimated, supersonic jets are present in a variety of astrophysical objects, ranging from galaxies to stars in their early formation stages. Understanding
their role is crucial, for instance, to constrain models of star formation.
Besides the use of state-of-the art observations and numerical simulations, recently a new approach to the study of astrophysical jets has emerged, termed Laboratory Plasma Astrophysics. Now the extreme conditions found in space can be
re-created and studied dynamically in the laboratory by the means of scaled, welldiagnosed experiments.
Results from experiments looking at the formation of supersonic jets using dense
plasmas will be presented. The experiments were conducted on the Mega Ampere
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Generator for Plasma Implosion Experiments (MAGPIE) at Imperial College London. This unique facility is capable of delivering an electrical current of 1.4 MA in
240 ns in order to produce and accelerate plasmas to velocities of ~100s km/s and
generate magnetic fields capable of confining such plasmas into highly-collimated
jets.

22.2 Examination of the turbulence on the edge-plasma with
beam emission spectroscopy diagnostic on the MAST
• Lilla Vanó — Institute for Particle and Nuclear Physics, Wigner Research Centre for Physics, Hungarian Academy of Sciences, Hungary, 1121 Budapest, Konkoly
Thege Miklos Street 29-33
The atomic fusion would solve the produce of energy on Earth for a long time. On
the needed extreme temperature the maer is in plasma form (complex of ions and
electrons). In this state, its behaviour is complicated, the diﬀerent charges create
electromagnetic fields that cause hardly describable flows and dris. The purpose
of the researches in plasmaphysics is to examine and control the behaviour and the
changing of the plasma.
The measure of the parameters of the plasma is done by indirect diagnostics.
In the presentation I will introduce my work in the analysation of signals from the
beam emission spectroscopy. This diagnostic is based on the shot of an atomic beam
whose atoms are excited by the particles of the plasma. During the deexcitation,
they emit a photon we detect. During the measures I examine hydrogen beam was
used, it was localized on the edge of the plasma where observable strong instabilities and microturbulence were. Turning on the beam causes the crash of the balance
on the edge and increased quantity of the turbulence. Aer some time a new balance is evolved. During my analysis I examined the process of the evolvement of
the new balance and the changing of the parameters of the plasma during the effect. The used technics were statistic methods, especially the correlation functions.

22.3 Physics of the martial arts
• Anna Chadrian — AGH University of Science and Technology
Martial arts. Have you ever wondered how it really works? How it is possible to
break blocks of ice without any damage to your body? If yes and if you have not
found the answer yet - my lecture is for you.
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In the presentation I will discuss the basic martial arts techniques. Moreover,
the beginners and the advanced trainees will be compared to show how the way of
moving changes during the years of continuous training. And finally, I will unlock
the mystery of breaking tiles.

Session 23: Condensed matter and material science V
Thursday 9:00–9:45

KIP (INF 227), H1

23.1 The potential of topological insulators
• Robin Klaassen — University of Twente, the Netherlands
Topological insulators are a fascinating class of materials that are (ideally) insulating in the bulk, but have conducting states at the surface. This talk will give
a general introduction to topoligical insulators, lightly touch upon the quantum
physics involved, and explore the ways these novel materials can be used for both
fundamental research and practical applications (yes… we might be hearing of the
fabled quantum computers again). Open to physicists of all levels!

23.2 Plasma Deposited Proton Conductive Organic Membranes
for Fuel Cells
• Georg Urstöger and Anna-Maria Coclite — Graz University of Technology, Graz,
Austria
Proton conductive copolymers of hexamethyldisiloxane (HMDSO) and
methacrylic acid (MAA) are synthesized by Plasma Enhanced Chemical Vapour Deposition (PECVD). The MAA provides the COOH groups useful to conduct protons,
while the HMDSO is responsible for creating the hydrophobic backbone to stabilize
the structure during tests in water. The aim of this new research is to achieve the
same order of magnitude in proton conductivity but greater water and temperature
stability. The ultimate goal is to use these copolymers as proton exchange membranes in fuel cells. The plasma polymerization represents a good solution for depositing thin films of monomers with diﬀerent solubilities with great accuracy and
homogeneity, at high deposition rates and with diﬀerent thicknesses. This technique shows a great potential in producing a strongly bonded network of copolymers resulting in a high stability in water at 80◦ C. The parameters of the applied
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plasma (comonomer ratio, plasma power, pressure) are correlated with the properties of the deposited film. The characteristics of the film are strongly dependent
on the monomer ratios. The percentage of hydrophilic acid groups retained in the
copolymers is investigated by FTIR-Spectroscopy. X-ray reflectivity is used to study
the swellability in water as well as the thickness and homogeneity of the coatings. We demonstrate that the coatings deposited at intermediate plasma power
(20-25W) were stable in water (24h, 80◦ C) and were also retaining the most of the
acid groups. The ionic conductivity of the membranes is measured with impedance
spectroscopy. Finally the membranes are also integrated in fuel cells to test them
in working conditions.

23.3 HOMOs are your friends: An introduction into organic
photovoltaics
• James Kneller — een Mary, University of London, United Kingdom
A look into the role HOMOs play in low band gap organic solar cells. In this novel
form of power generation the photoelectric eﬀect is achieved due to the semiconductor properties of two polymers, a donor and an acceptor. This talk focuses on
the physics behind the photovoltaic eﬀect, how to make an organic solar cell and
the eﬀiciencies you would expect to see from such devices.

Session 24: Mathematical physics
Thursday 9:00–9:45

KIP (INF 227), H2

24.1 The Hamiltonian - A Diﬀerent Perspective
• Henrik Knud Bjørn Siboni — University of Southern Denmark, Odense, Denmark
Most will have tried solving a physics problem by analysing it via Newton’s laws
but fewer will have tried using the alternative Hamiltonian mechanics. Introduced
by Hamilton nearly 200 years ago, the formalism has since proved useful in much
of modern physics, where even Newton would be at a loss.
I will introduce the basic concepts of Hamiltonian mechanics together with its
surprising and contra-intuitive consequences to the way, we can describe at system.
This will be applied to a few relatable examples.
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24.2 Generalisation of Ooguri-Vafa knot invariants
• Piotr Kucharski — Faculty of Physics, University of Warsaw
Are you frightened and confused about the title? Isn’t it about mathematics, not
physics? What do knots have to do with physics?
In fact, a lot! Knot theory is probably the easiest field to understand the quantisation. Moreover, it provides an example of a situation when physics tells something
to mathematics.
If you would like to know why string theorist Edward Wien, has got the Fields
Medal, and how to deal with knots on your wires this is the right presentation to
go!

24.3 Tiling the Hyperbolic Plane
• Dániel Czégel — Eötvös Loránd University, Budapest, Hungary
The euclidean plane can be only tiled regularly with triangles, squares or hexagons.
But what about other geometries with constant curvature? How to tile the sphere
or the hyperbolic plane with regular polygons? Aer a short introduction to the
Poincaré model of the hyperbolic plane, its regular tilings are discussed with illustrative examples from the work of M.C. Escher.

Session 25: Biophysics and medical physics II, Statistical
physics II
Thursday 9:00–9:45

PI (INF 226), 00.101-103

25.1 Optical coherence tomography using akinetic optical sources
• Radu Florin Stancu — Applied Optics Group, School of Physical Sciences, University of Kent, Canterbury, UK, CT2 7NH
Optical coherence tomography (OCT) represents a modern, non invasive technique of scanning biological tissue. The most successful OCT applications developed so far were the ones used in ophthalmology. The heart of a state of the art
OCT system at 1050 nm and beyond represents the swept source, a tunable broadband optical source.
The current trend in swept source optical coherence tomography (SS-OCT) is
to increase its axial range, by achieving coherence lengths longer than 1 cm. A
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versatile electronically controlled SS will be presented, with controllable linewidth
to be used in conjunction with novel OCT configurations that do not necessarily
need narrow linewidths. The principle involved is that of mode-locking a dispersive
cavity laser cavity and changing the frequency of the signal injecting the modelocking.

25.2 Mathematical modeling of mechanical behavior of tissues
• Sirin Yonucu — Bogazici University, Istanbul, Turkey
Mechanical properties of tissues are of special interest because they hint about
normal function of tissues, predict response to mechanical stimuli and bring forth
innovations in a vast range of medical practices, from detection of diseases to creating new medical techniques. Tissue behavior to mechanical stress and deformation
is experimentally observed and by using nonlinear continuum mechanics, constitutive relations are found in order to handle stress-strain relationships mathematically
with elementary material parameters like Young’s modulus. These initial boundary
value problems of various geometries can be handled with finite element methods
in mathematical models of complex tissue systems.

25.3 An introduction to Complex Systems and its application to
the brain
• Shahab Bahreini Jangjoo1 and Mohamad Saleh Sarafraz2 — 1 Shiraz University,
Shiraz, Iran — 2 Kerman University, Kerman, Iran
In the last few years the obscurity of science has been shaered by a new approach which touches on many immediate and current problems we care about:
how our minds work, how family relationships work, how to organize a business,
how society works, how the environment can be protected, how eﬀective third world
development can be achieved. The study of complex systems helps us recognize and
understand indirect eﬀects, and problems that are diﬀicult to solve by traditional
approaches. When we look around ourselves, the paerns that are formed by selforganized systems in the world become related to paerns in our brains. The relationship between paerns in the world and paerns in our brain gives meaning to
the paerns in our brain. The paerns in our brain are diﬀerent from the paerns
that we have seen in the nature because the simple elements of the brain neurons
are not just connected to nearby neighbors but are connected also to neurons that
are farther away. Active neurons fire and the paern of firing of the neurons is also
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influenced by the external world through the activity of sensory neurons that are
aﬀected by sensory receptors, this activity and connection between these clients
aﬀect the network and functions of the brain like memory appear in this complex
system. Generally the brain can be viewed as a system with various interacting regions that produce complex behaviors and we can use the science of the complex
system to describe it.

Session 26: Nuclear and particle physics VI
Thursday 10:00–10:45

INF 308, H1

26.1 Can we understand what neutrinos say?
• Michele Re Fiorentin — University of Southampton, Southampton, UK
Neutrino physics and phenomenology are living an era of great excitement. Several experiments are trying to unravel the mystery of neutrino masses and mixing
parameters, exploring the currently clearest signal of physics beyond the Standard
Model. However, the interpretation of these results is still partial and quite confused. In this talk I will briefly review the status of neutrino physics and point out
some crucial questions that are still unanswered.

26.2 Hunting for new physics in the B → K ∗0 µ+ µ− decay
• Oliver Lantwin — Imperial College London
Recent LHCb measurements of form-factor independent observables in the B →
K ∗0 µ+ µ− decay have detected an anomaly of 3.7 standard deviations from the
Standard Model prediction, based on 1.0fb−1 of data. The likelihood of observing
this deviation by pure chance is 0.5%.
The B → K ∗0 µ+ µ− decay is very sensitive to new physics so this anomaly
could be an important hint for finding the correct extension of the standard model.
A possible explanation is the existence of a new Z ′ boson, which is predicted by
several extensions of the electroweak symmetry.
To investigate this anomaly I extend the previous analysis to the full 2011+2012
LHCb data-set corresponding to 3fb−1 integrated luminosity. The results of this
analysis may allow to determine whether the result is a statistical aberration or
evidence for physics beyond the standard model.
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My talk will review previous searches and theoretical implications, and summarise research conducted and challenges encountered during my undergraduate
research project this summer.

26.3 Top-antitop resonances
• Madalina Stanescu-Bellu — DESY, Hamburg, and Humboldt University, Berlin,
Germany
Searching for new heavy particles decaying to bar requires eﬀicient reconstruction of the top quarks, on a large bar mass spectrum.
I will explain resonances, the phenomenology and diagram of bar events, their
detection in a general purpose detector, issues at reconstructing them in data and
at distinguishing them from other events.
For example the tops produced through a heavy resonance are boosted in transverse momentum, and their decay products are collimated in a narrow cone, making
them diﬀicult to separate.

Session 27: Atom and molecular physics
Thursday 10:00–10:45

INF 308, H2

27.1 Investigation of actinides in aqueous solution via
electrospray-ionization-mass spectrometry
• Andreas Hartmann1 , Meijie Cheng1,2 , Michael Steppert1 , and Clemens Walther1
— 1 Leibniz Universität Hannover, Institut für Radioökologie und Strahlenschutz,
Herrenhäuser Str. 2, 30419 Hannover — 2 Karlsruher Institut für Technologie, Institut für Nukleare Entsorgung, Hermann-von-Helmholtz-Platz 1, 76344 EggensteinLeopoldshafen
The electrospray-ionization is a so ionization technique that allows a direct
measurement of the relative abundances of charged species in aqueous solution.
Using a metal coated glass capillary at a highly positive electrical potential a spray
is formed from the solution. The droplets contain positively charged ions (molecules
or complexes). They are transferred into vacuum, keeping a solvent shell around
the ions that protects them against fragmentation reactions and then analyzed via
time-of-flight mass-spectrometry. In the context of radioecology, e.g. safety assessments of nuclear waste disposal or the release of radionuclides in nuclear accidents,
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the aquatic chemistry of actinides plays an important role. We investigate the speciation of diﬀerent actinides and their surrogates in various conditions from acidic
to near neutral pH. In this talk the ESI-method will be presented and its advantages and limitations for the investigation of metal ions in solution will be discussed.

27.2 A Simple, Exact Quantum Embedding Scheme
• Daniil Ilyin1 , Jason Goodpaster1 , Frederick Manby2 , Martina Stella2 , and Thomas
Miller1 — 1 California Institute of Technology, USA — 2 University of Bristol, UK
Density functional theory (DFT) provides a formally exact framework for quantum embedding. The appearance of nonadditive kinetic energy contributions in
this context poses significant challenges, but using optimized eﬀective potential
(OEP) methods, various groups have devised DFT-in-DFT methods that are equivalent to Kohn-Sham (KS) theory on the whole system. This being the case, we
note that a very considerable simplification arises from doing KS theory instead.
We then describe embedding schemes that enforce Pauli exclusion via a projection technique, completely avoiding numerically demanding OEP calculations. Illustrative applications are presented using DFT-in-DFT, wave-function-in-DFT, and
wave-function-in-Hartree-Fock embedding, and using an embedded many-body expansion.

27.3 Quantum Logic Spectroscopy of Highly Charged Ions
• Peter Micke1,2 , Tobias Leopold1 , Lisa Schmöger1,2 , Maria Schwarz1,2 , Oscar Versolato1,2 , Sven Berni2,3 , José Ramón Crespo López-Urrutia2 , and Piet O. Schmidt1
— 1 Physikalisch-Technische Bundesanstalt, Braunschweig, Germany — 2 Max-PlanckInstitut für Kernphysik, Heidelberg, Germany — 3 Universität Jena, Germany
Highly charged ions (HCIs) oﬀer forbidden optical transitions near level crossings
due to reordering of the electronic level structure as the charge state grows. Some
of these transitions have an enhanced sensitivity to a possible time variation of
the fine-structure constant α. Furthermore, HCIs are insensitive to external fields
because of their strong internal Coulomb field. This can be exploited for building
optical clocks with small systematic shis.
We are currently seing up an experiment aiming at high-precision laser spectroscopy of HCIs. An electron beam ion trap based on permanent magnets breeds
HCIs. Next, the HCIs are extracted, decelerated and injected into an ultra-stable
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cryogenic Paul trap. This cryogenic environment provides extremely high vacuum
for preventing HCIs from capturing electrons from residual atoms. Thereby, long
storage times can be achieved. Generally, HCIs do not have transitions appropriate
for direct laser cooling. However, they can be sympathetically cooled with another
ion species – in our case Be+ . Ultimately, spectroscopic measurements can be carried out by using quantum logic: A single HCI (spectroscopy ion) is co-trapped
together with a Be+ logic ion, which provides not only cooling, but also both state
preparation and readout.

Session 28: Condensed matter and material science VI
Thursday 10:00–10:45

KIP (INF 227), H1

28.1 Topological Insulators: A new state of matter
• Tibor Rakovszky — Eotvos University, Hungary
Topological insulators came to the focus of research in solid state physics during
the last decade. Their characteristic property is that while their bulks behave as insulators, their edges support perfectly conducting states that are protected against
perturbations.
In this short talk we will show how these states appear in a very simple model.
During this we will also iluminate why these states of maer are called topological
and that the existence of the edge-states is closely linked to so-called topological
invariants arising in the description of our system.

28.2 Direct evidence of the thinnest high temperature
superconductor and discovery of a new 2D superconductor
Wenhao Zhang1,4 , Jian Wang2,3 , and • Junyi Shan2 — 1 State Key Lab of LowDimensional antum Physics, Department of Physics, Tsinghua University, Beijing 100084 — 2 International Center for antum Materials, School of Physics,
Peking University, Beijing 100871 — 3 Collaborative Innovation Center of antum Maer, Beijing — 4 Institute of Physics, Chinese Academy of Sciences, Beijing
100190
Together with researchers from Tsinghua University, our group observed that the
onset Tc of 0.55nm FeSe films is over 40 K (54.5K for maxium), which is much higher
than that of bulk FeSe (9 K). This is the first direct evidence for the superconductivity
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in 1 UC FeSe films. The extremely enhanced superconductivity has also been firstly
demonstrated by Meissner eﬀect measurements.
Hc2 of the 1 UC FeSe film is very high and 2D superconductivity is demonstrated
by anisotropic HC & BKT fiing. Besides, Jc of the 1 UC FeSe film is nearly two
orders of magnitude higher than that of bulk FeSe.
Our work reveals the possibility of enhancing or designing superconductivity
(especially for high Tc) by interface engineering for real superconducting nanoelectronics.

28.3 Angular Momentum of Phonons and the Einstein-de Haas
Eﬀect
• Junbo Zhu, Zhanzhi Jiang, and Xi Lin — International Center for antum Materials, Peking University, Beijing 100871, China
The angular momentum of phonons in a magnetic crystal has been studied by
Professor Lifa Zhang and Qian Niu in their recent paper. In the presence of a spinphonon interaction, they obtain a nonzero angular momentum of phonons, which
is an odd function of magnetization.
At zero temperature, a phonon has a zero-point angular momentum in addition
to a zero-point energy. With increasing temperature, the total phonon angular momentum diminishes and approaches zero in the classical limit.
The nonzero phonon angular momentum can have a significant impact on the
Einstein-de Haas eﬀect, which was used to determinate the gyromagnetic ratio in
condensed maer during 1915 and 1960’s. The accuracy of gyromagnetic ratio is
crucial to determining of orbital and spin contribution in total magnetization.
We have been working on examining the phonon angular theory by observing
Einstein-de Haas eﬀect below and beyond Debye temperature. If it’s correct, the
result, i.e. the g factor, will vary slightly with T (several percent diﬀerence between
room temperature and high temperature beyond Debye temperature). The experiment work however is still far from finish. But I’d like to show our work up to now.
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Thursday 10:00–10:45

KIP (INF 227), H2

29.1 Monkey madness
• Nani Vasiljević — University of Split, Croatia
Almost everyone has heard the old statistical claim that a monkey, given a typewriter and enough time, could reproduce all the great works of literature by randomly striking the keys. Stephen Hawking also used the monkey story in his book
”A Brief History in Time”(1988).estions like ”Can monkeys write Shakespeare ?”,
”What is The Infinite Monkey Theorem (IMT)? ” will take part in this presentation
.

29.2 Evolutionary game theory
• Kinga Sára Bodó1 and György Szabó2 — 1 Eötvös Loránd Tudományegyetem, Budapest, Hungary — 2 MTA TTK MFA
I would like to start my presentation with a brief introduction to evolutionary
game theory, with one example to be described in greater details. I would like to
show how to model Monte Carlo simulations in two dimensions on a square laice.
I will continue by presenting an analogy between evolutionary games and the Pos
model.

29.3 An approach to the condensation of the relativistic Bose gas
• Ebru Dogan and Teoman Turgut — Bogazici University, Istanbul, Turkey
Bose-Einstein condensation has been a very interesting subject from a theoretical point of view as well as from an experimental one. Considering small scale
systems, one could naturally ask for the finite size eﬀects in these problems. Apart
from conventional integral approximation methods, it is possible to approach the
subject with other methods which yield to more exact results for some special cases.
Aer reviewing one such approach we will extend it to a relativistic system. A more
interesting case would be to see the finite size eﬀects in an interacting system and
as a start, we propose a solution to this problem at the Bogoliubov theory of BEC
while utilizing some recently developed spectral techniques in Bogoliubov theory.
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Session 30: Biophysics and medical physics III
Thursday 10:00–10:45

PI (INF 226), 00.101-103

30.1 Response of the Water Hydration Layer around a Spherical
Solute to an Electric Field
• Christian Schaaf and Stephan Gekle — Biofluid Simulation and Modeling, University Bayreuth, Germany
The behavior of charged particles in aqueous solutions is strongly influenced
by the hydration layer. Near these particles the dielectric response function ε is
an anisotropic and space-dependent tensor in contrast to a scalar quantity in bulk
water.
Using molecular dynamic simulations (GROMACS) and linear response theory
we calculate the radial component of the local dielectric response tensor in water
around a spherical solute. We find an oscillatory behavior for the radial component
of the response function which we explain by the nonlocal permiivity calculated
from bulk properties. These calculations show that on small length scales the response is mostly determined by the field geometry of a point charge and much less
by the actual solute-water interface.
Understanding the dielectric response is essential for the behavior of ion distributions and may improve the accuracy of implicit solvent simulations.

30.2 Textures in the dried Na-DNA ﬁlms
• Ielyzaveta Shapar — Taras Shevchenko National University of Kyiv, Physics Faculty, prosp. Glushkova 4, build. 1, Kyiv, Ukraine
To study the pathological processes are widely used in medical research textures
formed on the surface aer drying various biological fluids. The phenomenon of
self-dehydration of biological fluids is the basis of the method of medical diagnosis.
In this work films of a solution of Na-DNA was studied. Drops of Na-DNA water
solution were dried at temperatures of 20◦ C and 42◦ C. Using a microscope MBS
-9 with camera Canon PC1355 images were obtained of films with diﬀerent concentrations of DNA. For analyzing the structural peculiarities of the films a special
computer program has been developed. Upon the results of the computations a
ratio of the texture area to the film area has been obtained for every picture. As a
result of the work were obtained depending on the ratio of the texture areas to drop
the concentration of DNA. The DNA has been established to induce formation of
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textures on the film surface. The dried films without DNA do not have the textures.
As DNA concentration increases the texture area grows. The nature of the texture
varies with temperature from 30◦ C to 42◦ C. The obtained results are consistent
with studies of other authors.

30.3 Autocrine FGF feedback can establish distinct states of
Nanog expression in pluripotent stem cells
• Dora Lakatos1 , Emily D Travis2 , Jay L Vivian2 , and Andras Czirok1,2 — 1 Eotvos
Lorand University, Hungary — 2 University of Kansas Medical Center, US
The maintenance of stem cell pluripotency is controlled by a core cluster of transcription factors, NANOG, OCT4 and SOX2 - genes that jointly regulate each other’s
expression. The expression of some of these genes, especially of Nanog, is heterogeneous in a population of undiﬀerentiated stem cells in culture. Transient changes
in expression levels, as well as heterogeneity of the population is not restricted to
this core regulator, but involve a large number of other genes that include growth
factors, transcription factors or signal transduction proteins.
As the molecular mechanisms behind NANOG expression heterogeneity is not
yet understood, we explore by computational modeling the core transcriptional
regulatory circuit and its input from autocrine FGF signals that act through the
MAP kinase cascade. We argue that instead of negative feedbacks within the core
NANOG-OCT4-SOX2 transcriptional regulatory circuit, autocrine signaling loops
such as the Esrrb - FGF - ERK feedback considered here are likely to generate distinct sub-states within the ON state of the core Nanog switch. Thus, the experimentally observed fluctuations in Nanog transcription levels are best explained as
noise-induced transitions between negative feedback-generated sub-states.
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Saturday 9:00–9:30

INF 308, H1

31.1 Phase shift measurements with a neutron interferometer
close to the Bragg condition
• Thomas Potocar1 , Michael Zawisky1 , Hartmut Lemmel1 , Josef Springer1 , and
Martin Suda1,2 — 1 Vienna University of Technology (Atomic Institute, Stadionallee 2, 1020 Vienna, Austria) — 2 Austrian Institute of Technology AIT (Donau-CityStraße 1, 1220 Vienna, Austria)
We study the phase shi induced by Laue transmission in a perfect silicon crystal
blade in the vicinity of the Bragg condition. We measured this ’Laue phase’ at
two wavelengths within a neutron interferometer. We also searched for further
influences on this phase and found a sensitive dependence on the rocking angle,
monochromator function and beam divergence. The measurements are compared
with a new simulation tool, which is also presented here.

31.2 Formation of large cluster anions of Cu with a Cs-sputtering
source
• Elisa Romero-Romero1,2 , Ran Chu1,2 , Shiyu Fan1,2 , Alfredo Galindo-Uribarri1,2 ,
Yuan Liu2 , and Gerald Mills2 — 1 Physics and Astronomy, University of Tennessee,
Knoxville TN 37996, USA — 2 Physics Division, Oak Ridge National Laboratory, Oak
Ridge TN 37831, USA
Intense beams of Cu cluster negative ions have been observed with a cesiumspuer negative-ion source. The formation of large cluster is being investigated.
Using diﬀerent bombarding energies up to 8 keV, spuered Cu cluster anions containing up to about 50 atoms have been obtained. Mass analyses reveal that the
Cu clusters comprise 63,65 Cu isotopes and the composition distributions of the two
isotopes follow a binomial distribution of their corresponding natural abundances.
We observed breaks in the Cu cluster anion intensity distributions at certain magic
numbers and odd-even alternation, with the odd clusters more abundant than the
adjacent even clusters.
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Saturday 9:00–9:45

INF 308, H2

32.1 Entanglement of qubits states with certain value of the full
spin
• Dmytro Mykheievskyi and Ivan Dotsenko — Department of Physics, Taras Shevchenko National University of Kyiv, 6 Academician Glushkov Avenue, 03680 Kyiv,
Ukraine
Finding measures entanglement of quantum systems defined in a multidimensional Hilbert space, is one of the most important problems of modern quantum
information. In particular, the study of the structure of entanglement many qubit
systems are stimulated by tasks of quantum computation (quantum computers)
and quantum cryptography. By now proposed several measures of entanglement
of multidimensional systems. Although none of them does not provide exhaustive
specifications confusion, each of these measures in some way reflects the structure
of entanglement of the system. Among the states of many qubits system occupy
special place states with a definite value of the angular momentum of a complete
and definite value of the angular momentum of the subsystems.
We devoted to the subject of the 4-qubits entanglement and 6-qubits systems
with a definite value of the total moment. The most interesting in terms of entanglement is the state with the projection of the angular momentum on the quantization axis M=0. To study used diﬀerent criteria entanglement proposed in the
literature to time.

32.2 One step towards quantum teleportation
• Mona El Morsy — University Of Pierre And Marie Curie, Paris, France
Physics is a science that provides us with the most exciting and crazy concepts.
Although the macroscopic teleportation of an object still only exists in our imagination, the quantum teleportation is now feasible in laboratory It brings into play
some feature of quantum mechanics: how can we make quantum teleportation?
We will illustrate this concept by giving an example of a transfer of quantum information between two people who cannot communicate physically. We also need
to define a very important notion:entanglement. antum entanglement is a physical phenomenon that occurs when pairs or groups of particules are generated or
interact in ways such that the quantum state of each particule cannot be described
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independently. It’s possible to teleport one or more qubits of information between
two entangled atoms,this has not yet achieved between molecules. It’s important
to clarify that during teleportation, there is no maer transfer.
antum teleportation is a process by which quantum information can be transmied from one location to another with the help of classical communication and
previously shared quantum entanglement between the sending and receiving location.

32.3 Topological Quantum Computation
• Ivana Kurečić — University of Zagreb, Croatia
One of the greatest problems in the development of reliable quantum computers
is quantum decoherence, and the most common approach of lessening its consequences involves methods of quantum error correction. Topological quantum computation addresses this issue in an entirely diﬀerent manner, by the use of anyons
- quasi-particles that appear in two-dimensional systems. Braiding the world lines
of anyons changes the topology of the system and enables the formation of logic
gates that are much more stable than those used in other methods of quantum
computation.
This short talk will present the basic ideas used in topological quantum computation.

Session 33: Condensed matter and material science VII,
Quantum optics and photonics V
Saturday 9:00–9:45

KIP (INF 227), H1

33.1 Quantum phase transition in a gas of ultracold bosonic atoms
in optical lattice
• Filip Sośnicki1 and Tomasz Zaleski2 — 1 Wroclaw University of Technology, Wroclaw, Poland — 2 Institute of Low Temperature and Structure Research, Polish Academy of Sciences, Wroclaw, Poland
The Bose-Hubbard model is a simple theoretical model to describe the physics
of interacting bosons, confined on a (mostly optical) laice. It can be used in solid
state physics to understand the phenomena of superconductivity.
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During this presentation firstly optical laices will be described, then the BoseHubbard model for particles of one type will be introduced and the phase transition
from a superfluid into a Mo insulating phase will be derived. Subsequently, BoseHubbard model will be modified in order to describe particles of two types behavior
and results of that will be discused.

33.2 Surface-enhanced Raman scattering from a particle on a
whispering-gallery-mode microresonator
• Ruishan Liu — Peking University, Beijing, China
It has long been known that whispering-gallery-mode (WGM) microresonators
can strongly enhance maer-light interaction owing to their ultrahigh Q and highly
confined mode volume, which suggests a high sensitivity in optical sensing and a
broad use in nonlinear optics. Up to now, however, theory of their use in optical
sensing only concerns about the detected particle’s existence and size, leaving many
of its important properties like material unknown. Since stuﬀ’s Raman signal tells
its composition specifically, it is instructive to determine a particle’s material with
the detection of its Stokes light in a microresonator system.
So we will investigate the resonator’s role in enhancement and collection of Raman scaering of a particle aached to it and estimate the collected Stokes signal’s intensity. Intuitively, there will be a significant enhancement since the input
power is strongly magnified in the microresonator, owing to the long lifetime of the
circulating photons. In this case, it also shows that the scaering process will be
enhanced due to the modulation of density of state of the cavity. What’s more,
the resonator serves as a good reservoir and has a high eﬀiciency in signal collection. In my oral presentation, the calculation and discussion of the collected signal’s
intensity will also be given out.

33.3 The study of a composite MNP-WGM coupling system
• Tianqi Hu — School of Physics, Peking University, XIAO Research Group
Whispering-gallery-mode(WGM) microcavities possess an ultrahigh-quality factor and allow for mass production on a chip.So the light-atom interaction can maintain a long time.However,the relatively large cavity mode volume makes it diﬀicult
to realize strong coupling.
Owing to localized surface plasmon resonance,metal nanoparticles(MNPs) enable subwavelength confinement of the optical field.
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Taking advantages from both ultrahigh-quality factor WGMs and highly localized surface plasmon resonances, we propose a WGM microcavity-MNP resonant
system.In this system,while the ultrahigh-quality factor WGM microcavity act as a
low-loss storage of the optical field,the MNP serves as an antenna which creates a
hot spot and magnifies the local optical field.According to a series of complicated
calculations,we find out that the single photon coupling strength between a dipole
emier and the cavity system can be substantially enhanced,while the high-Q property of the WGM and the broad band-width of the MNP are preserved.
This system is applicable ranging from quantum optics to quantum information
science.It also oﬀers chances to exploit both theoretical and experimental physics
in a stronger light-maer interaction regime,such as nonlinear optics and sensing.

Session 34: Electronics and magnetism I
Saturday 9:00–9:45

KIP (INF 227), H2

34.1 Pyroelectric eﬀect for high eﬃciency thermal energy
harvesting
• Aruna Dissanayaka — Department of Mechanical engineering, University of Moratuwa, Sri Lanka
Thermal energy harvesting has become a major aspect in modern engineering to
enhance greener power solutions. Seebeck eﬀect based thermoelectric harvesters
which harvest energy using thermal gradients had the main spot light during last
few decades when concerning about thermal energy harvesting. But the eﬀiciency
of thermoelectric devices is considerably low compared to the Carnot eﬀiciency
which hinders a considerable energy output. As a solution, researchers have discovered that the pyroeloectric eﬀect is a beer alternative for thermal energy harvesting with higher eﬀiciency. The ability of certain materials to produce a temporary voltage when they were subjected to a time varying temperature is called
the pyroelectric eﬀect. Materials such as BaTiO3 , PZT, and ZnO which have noncentrosymetric crystal structures exhibit the pyroelectric eﬀect. Consumer electronics industry has already commenced using Pyroelectric eﬀect in sensor based
applications like infrared sensing in the recent past. Self-powered sensor networks,
Micro Electro Mechanical Systems (MEMS), and Nano Electro Mechanical Sytems
(NEMS) are the current research areas in the field of pyroelectricity. Still the pyroelectric eﬀect has not got the aention of aerospace research. Therefore the main
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objective of our research group in University of Moratuwa is to investigate the compatibility of pyroelectric eﬀect based energy harvesting in Aerospace applications.

34.2 Feasibility of thermoelectric energy harvesting for wireless
sensor networks
• Joana Faria — University of Coimbra, Coimbra, Portugal
Wireless sensor networks are formed from several sensor nodes which communicate via wireless channels, in order to sense spatially distributed data about their
environment. The sensor nodes can be placed anywhere including hazardous environment. Therefore they need to be wireless and maintenance-free. Consequently,
they must have their own power supply, usually baeries. The baeries have a limited lifetime, for this reason, they have to be replaced frequently and this operation
is usually expensive. Thus, to solve this problem, energy harvesting systems were
suggested as an alternative to power supply sensors. The main goal of this presentation is to demonstrate the feasibility of thermoeletric energy harvesting systems for
wireless sensor networks. Prototypes were developed and experimental tests were
carried out in laboratory conditions. Results show that if the system is communicating every minute with a temperature diﬀerential of ten degrees, it is self-sustainable.
This harvested energy was used to power a 433 MHz wireless transceiver to transmit
temperature data to the remote stations.

34.3 In-situ surface analytical and electrical characterization: A
case study on pentacene thin ﬁlm transistors
• Roman Lassnig1 , Bernd Striedinger2 , Alexander Fian2 , Barbara Stadlober2 , and
Adolf Winkler1 — 1 Institute of Solid State Physics, Graz University of Technology,
Graz, Austria — 2 Materials Division, Joanneum Research, Weiz, Austria
Electronic devices based on organic semiconductors are on the verge of taking
over large shares of markets currently dominated by inorganic systems. Many of
the underlying principles aﬀecting critical device parameters such as performance
and lifetime are not fully understood to the present date. In order to contribute
a new approach to the vast worldwide research on organic semiconductors, we
present analysis on the formation, structure and stability of the semiconducting
layer in organic field eﬀect transistors, through a unique combination of in-situ
layer deposition, real-time electrical and surface analytical characterization, during
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and subsequent to the deposition process itself, with all investigations being performed under ultra-high vacuum conditions. Of special interest was the onset of
the OTFT functionality as a function of layer thickness combined with sample pretreatment. While all measurements have been performed on well-established gold
boom-contact pentacene organic field eﬀect transistors our experimental setup
had been designed to allow a wide range of test device modifications and configurations and therefore a multitude of research opportunities, all in order to gain
insight into the relationship between electrical parameters and layer morphology
and ordering.

Session 35: Biophysics and medical physics IV
Saturday 9:00–9:45

PI (INF 226), 00.101-103

35.1 Review and future contribution on functional dynamic space
suite
• Alexandru Ion Nistorescu — Institute of Space Science, Bucharest, Romania —
Faculty of Physics, University of Bucharest, Romania
The research concept targets the field of enhancing human performance under
extreme conditions, namely countermeasures to physiological impairments that astronauts are subject during prolonged exposer to spatial confinement.
During prolonged space-flight there are a series of problems that aﬀect the human body, because of the microgravity conditions, which vary from psychological to
vestibular and physiological aﬀects. Regarding the physiological problems we can
remind bone mineral loss or muscular atrophy, but also cardiovascular decompensation, which aggravation is proportional with the time spent in space. It is known
for example that for three months spent in microgravity conditions the spinal column stretches with about three inches and is aﬀecting the life of the astronaut on
Earth.
Nowadays there is a lot of research based on what astronauts need in space, from
intelligent suites which can accommodate other subsystems and with biofeedback
capabilities to other simpler solutions as the Russians Pingvin suite, currently used
on the International Space Station for muscle bone loading which use bungee cords
above and below a leather belt.
Our current aim is to develop a functional dynamic suite based on present knowledge and combining the artificial muscle fibres, nanocircuits and other current technologies in order to simulate diﬀerential load on the body, to monitor and to help
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to maintain the natural physiological condition on the humans involved in experiments.

35.2 A Model to Interpret the Magnetoreception in Birds
• Xudong Lv — School of Physics, Peking University
The mechanism that birds have the ability to sense the geomagnetic field and
utilize it as a source of directional (compass) information. It is not known by which
biophysical mechanism this magnetoreception is achieved. One possibility that
magnetoreception involves radical-pair processes that are governed by anisotropic
hyperfine coupling between (unpaired) electron and nuclear spins. The theoretical
model will be shown to interpret geomagnetic field strength and weaker can produce significantly diﬀerent reaction yields for diﬀerent alignments of the radical
pairs. It is proposed that the recently discovered photoreceptor cryptochrome, a
protein, is part of the magnetoreception system.
In this model, an excited donor molecule transfers an electron to an acceptor
molecule. Then, a radical pair will generate. Its singlet and triplet states will be
interconverted by the hyperfine interaction, which is related to the strength of the
magnetic field.

35.3 Auditory Illusions
• Kinga Sára Bodó — Eötvös Loránd Tudományegyetem, Budapest, Hungary
While optical illusions are well known in pop culture, auditory illusions are less
popular. In my presentation I will show you the most famous examples of auditory
illusions, the simplest ways to trick your hearing. In order to understand them, we
have to be familiar with the basic structure of the human hearing system. Aer
I presented the ways human hear, I will give more details on the ways auditory
illusions operate.
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Session 36: Gravitation and general relativity
Saturday 10:00–10:45

INF 308, H1

36.1 A short introduction to Gravitational Wave Interferometry
• Stina Scheer — Max Planck Institute for Gravitational Physics (Albert Einstein
Institute), Hannover
The direct detection of gravitational waves would not only be another proof of
Einstein’s theory of General Relativity. It would also open the gravitational window to our universe. We would be able to witness cosmological events such as the
melting of neutron stars and black holes or even the big bang itself by ”listening” to
ripples of space time.
An international network of gravitational wave detectors is geing closer to the
goal of detecting gravitational waves for the first time. However ground based detectors are not going to be enough to measure the entire spectrum of gravitational
waves. eLISA - the Laser Interferometer Space Antenna, an interferometer in space
with one million km arm length - will be launched in 2034.
This presentation will give a short introduction to the basics of gravitational wave
interferometry, its latest developments and the outstanding goals.

36.2 Cosmological structure formation beyond the dust model
• Cora Uhlemann, Michael Kopp, and Thomas Haugg — Arnold Sommerfeld Center for Theoretical Physics, Ludwig-Maximilians-Universität, Theresienstr.37, 80333
Munich, Germany
When describing large-scale stucture formation of collisionless dark maer one
is interested in the dynamics of a large collection of identical point particles that
interact only gravitationally. Via gravitational instabilty initially small density perturbations evolve into eventually bound structures, like halos that are distributed
along the cosmic web. Even though this problem seems quite simple from a conceptual point of view, no general solution is known and one has to resort to Nbody simulations. Analytical methods to describe structure formation are in general
based on the dust model which describes cold dark maer as a pressureless fluid
characterized by density and velocity. This model works quite well up to the quasilinear regime but necessarily fails when multiple streams form that are especially
important for halo formation but lead to singularities in the model. We employ the
so-called Schrödinger method to develop a model which is able to describe multi-
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streaming and therefore can serve as theoretical N-body double and replacement
for the dust model.

36.3 A brief review of AdS/CFT correspondence
• Zechuan Zheng — Peking University
It has been more than a decade since the advancement of AdS/CFT correspondence in 1997 by Juan Maldacen. It is an important breakthrough in the theory
of quantum gravity. This presentation will give an introduction to the history of
AdS/CFT correspondence and its recent advancement.

Session 37: Quantum information II, Philosophy
Saturday 10:00–10:45

INF 308, H2

37.1 NMR based quantum information processing
• Mateus Cabral — Universidade Federal Fluminense, Rio de Janeiro, Brazil
Nuclear Magnetic Resonance (NMR) is one of many ways to physically implement quantum information processing and its basic features and limitations will
be presented, focusing the discussion on the implementation of unitary and nonunitary operations.
This work is part of a Brazilian scientific initiation program for undergraduate
students, which will be also briefly presented as an important way to experience
diﬀerent fields, make contacts and have the first contact with the scientific world.

37.2 Commercialisation and hacking of quantum key distribution
• Ross Donaldson — Heriot-Wa University, Edinburgh, UK
In the early 80s, the first experimental quantum key distribution (QKD) system
was realised by transmiing polarisation-encoded photons over 30 cm of free-space.
This implemented the BB84 protocol, the first protocol for QKD. Since then, many
research groups have dedicated time to improve on this original system making
them commercially viable. Many University spin-out companies exist, which sell
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QKD systems. Although QKD is theoretically secure and there are commercial systems out there, limitations due to technology do exist. These limitations can be exploited by malevolent parties meaning that QKD is no longer secure! Recent QKD
research has focused on how to overcome these limitations and that is the focus of
this talk.
A brief introduction to QKD will be given, but the majority of the talk will focus
on experimental QKD and how quantum hacking has shaped commercialisation.

37.3 Philosophy of Time and a Proposal of a Physical Argument
for it’s Non Reversibility
• Rafael Menezes dos Santos — Federal University of Bahia - UFBA, Salvador, Brazil
In this comunication, one brief explanation about philosophy of time will be done,
passing by the most remarkables points of view and focusing on the problem of time
reversibility.
Next, we focus on the relation between time reversibility problem and the 2nd
law of thermodynamics. In order to study this relation, it will be assumed the hypothetical occurrence of irreversible phenomena hapening in the ”opposite way”, i.e.
phenomena observed ”from the end to the begining” and their underlying thermodynamics will be studied.
It is shown that the occurrence of such hypothetical phenomena leads to instabilities and that the entropy of these phenomena is inconsistent. Therefore, it’ll be
concluded that the ”future -> past” trend of time is prohibited by the thermodynamics laws.

Session 38: Didactics and outreach
Saturday 10:00–10:45

KIP (INF 227), H1

38.1 “Have you visited CERN yet?” - “No, I work there!”
• Simon Feigl — CERN, Geneva, Switzerland — University of Oslo, Norway
If you want to be able to give this answer: you can!
CERN, the European Organization for Nuclear Research, is the world’s largest
particle physics laboratory. Most physics students know it, many wish to be involved there, but only few know that there are accessible ways to fulfill this dream.
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There is a large amount of programs intended for students: starting from a summer
studentship in the university summer break during your undergraduate studies to
programs that fund and form your PhD thesis. You haven’t delivered a brilliant idea
in the field of theoretical particle physics during your studies? Well, this is not a
prerequisite: the vast majority of work at CERN is in the fields of applied physics,
engineering and computing! Really, no maer what field you are interested in: if
you want to, at CERN there is the possibility to learn, progress and work in this
field.
I heard first about CERN’s summer student program at the ICPS 2005 in Coimbra,
Portugal. Since then I have spent three years at CERN: doing oﬀline physics data
analysis as summer student, conducting material science experiments at 30mK as
technical student for the master thesis and now developing futuristic radiation hard
silicon particle detectors for the PhD thesis.
This talk is intended to share the experience I gathered being a student at CERN
and to inform about possibilities for interested students to come to CERN during
their studies.

38.2 Using art as a communication device for science
• Ana Milinović and Monika Herceg — University of Zagreb, Croatia
In this talk I will describe the idea of using art as a way to communicate complex
ideas in science to a wide audience. During my work with kids in kindergarten and
elementary school I have noticed how their concentration wanders if they do not
have anything interactive so I’m always trying to put as many games as I can in
my workshop while doing experiments important to my goal of the workshop. New
element I would like to put in is theatre, as play is a result of highly creative process,
as well as any scientific study, and it captivates aention beer than ex cathedra
lecture. In Croatia Monika and I have prepared a play ”Ionize me, analyze me”,
covering topics of mass spectromectry and spectrum in general and performed it
with our colleagues on Researchers’ Night and Physics department Open day. The
audience responded well, from kids to teachers. For kids it was a fun way to learn
about a new topics and for students and teachers in the audience it was fun to see
a scientific topic turned into a play. New step would be to involve more people and
try to get kids involved into acting in such plays to allow for beer understanding of
ideas behind the play. Another good way of using art in science is origami folding
in service of science, a project I will briefly introduce.
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38.3 Algodoo, using an interactive physics simulation program in
education
• Tamás Radnai — Eotvos Lorant University, Hungary
Although informatics play a prominent role in people’s daily life, the IT technologies are not exploited in physics education at all. The two most important reasons,
why it should be used more oen, that it could simplify solving complex problems
and motivate students as well. Physics teachers should also realize this, and use
useful programs for computation and simulation also.
During my research I focused on Algodoo, an interactive simulation program. I
compared the results of the simulations with experiments and the theoretical results
and I suggested plans for lessons, in which simulations support the curriculum.
This freeware program is able to model physical problems in mechanics and optics, measure and plot physical quantities, and also has a really user-friendly interface, which could be the most important feature for the students.
I am going to show Algodoo in action, present its features and possible usage in
education.

Session 39: Electronics and magnetism II
Saturday 10:00–10:45

KIP (INF 227), H2

39.1 Magnetic refrigeration — a story of the magnetocaloric eﬀect
• Wojciech Jamka — AGH University of Science and Technology, Kraków, Poland
The magnetocaloric eﬀect (MCE), which can be observed as a temperature change
caused by applying the external magnetic field on magnetic materials, has been
known for more than 130 years. Moreover, in 1920s the MCE was proposed for cooling down to low temperatures. In fact, the adiabatic demagnetisation is a common
method of achieving extreme temperatures around 1mK. As for now, a number of
materials exhibiting the strong MCE at low temperatures are known, but there are
just a few compounds which yield the strong MCE around the room temperature. A
perspective of building magnetic refrigerators without coolant liquids, which in the
most of cases are harmful to the environment, is a driving force for studies of the
MCE. As a part of this presentation the concept of the magnetic refrigeration will be
explained. Additionally, a simple device to show the MCE in the room temperature
will be presented.
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39.2 Superconducting magnetic shields
• Tomasz Woźniak — Institute of Physics, Wrocław University of Technology, Wrocław, Poland
Unfading interest in superconductnig materials leads to constant technology development of production of these materials for technical purposes. One of these is
magnetic screening, which is essential i. a. in accelerator installations and medical devices. Conventional magnetic shields can be eﬀectively replaced by superconducting ones, increasing screening properties and production costs at the same
time [1].
NUCLOTRON, first world’s synchrotron totally based on superconducting electromagnets and shields is projected in Joint Institute of Nuclear Research in Dubna.
Results of simulation studies for magnetic shields in proton beam electron cooling
system, being part of this project [2], [3], will be presented. It proves that shielding
can distinctly enlarge the region inside the coil, in which very high homogeneity of
magnetic field is demanded.
[1] L. Tomkow, Investigations on superconducting magnetic shields based on
YBCO and BSCCO, Master thesis, Wroclaw University of Technology (2013).
[2] G. Dorofeev, E. Kulikov, H. Malinowski et al., Superconducting Shield for
Solenoid of Electron Cooling System, Physics of Particles and Nuclei Leers, Vol. 9,
No. 45 (2012).
[3] G. Dorofeev, E. Kulikov, H. Malinowski et al., Superconducting Unclosed
Shields for Improving Homogeneity of the Magnetic Field in Magnetic Systems,.
Proc. of 12th IIR International Conference on Cryogenics 2012, Vol. 056, No. 351
(2011).

39.3 Investigation and Comparison Between Radiation and Phase
Center for Canonical Antennas
• Casimir Ehrenborg — Lund University, Sweden
The phase center is defined as the point on an antenna from which the far field
radiation seems to originate. Phase center calculations are oen uncertain and
vague, and very lile concrete information is available on the subject. Recently, a
replacement parameter called the radiation center has been introduced. The radiation center is more rigorously defined than the phase center and possesses additional qualities, such as uniqueness, no need for user input, etc. This presentation
evaluates the validity of the radiation center as a replacement for the phase center.
The far-field is simulated in CST and evaluated in Matlab.
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The radiation center minimizes the phase well, achieving the same smoothness as
the phase center. The radiation center varies according to the predicted behaviour
of the phase center for most antennas. For some antennas, specifically those that
have wide or narrow beam widths in a certain direction, the radiation center seems
to mainly be influenced by the phase function in the plane with wider radiation
paern. This strengthens the theoretical argument that the radiation center minimizes the phase according to far-field amplitude. These results suggest that the
radiation center is a good candidate for origin of radiation for antennas.

Session 40: Biophysics and medical physics V
Saturday 10:00–10:45

PI (INF 226), 00.101-103

40.1 Bioluminescence Imaging and Its Applications
• Aytac Demirkiran — Bogazici University, Bebek, Istanbul,Turkey
The main objectives of this presentation are to investigate and describe the fundamental and physical principles of bioluminescence imaging. The term bioluminescence refers to the production and emission of light by a living organism
(e.g. firefly) as the result of an enzyme controlled chemical reaction during which
chemical energy is converted to light energy. In this presentation, first, I will give
some introductory information on history of medical imaging, bioluminescence
phenomenon, bioluminescence imaging, and tissue optical properties in the sense
of absorption and scaering. Then, I will introduce the physical and mathematical
background of bioluminescence imaging in terms of the radiative transport theory and diﬀusion approximation. Aer this, I will talk about some methods (both
analytical and numerical) to solve the diﬀusion equation which describes the bioluminescent light transport in tissue. Finally, I will introduce how bioluminescence
phenomenon is used in the imaging technology including cancer research, tumor
growth, gene expression, ATP detection, protein-protein interaction. In addition to
all this, as an application, bioluminescent light kinetics can be applied to describe
the tumor growth in small animals. For example, if the bioluminescent light increase with respect to time, it means that tumor grows with respect to time so that
tumor growth rate can be calculated by using the bioluminescent light kinetics. In
this manner, I will use a 2-Compartment pharmacokinetic model to formulate the
light intensity from tumor bioluminescence with respect to time which can be used
for the reconstruction algorithm.
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40.2 The peculiarities of binding to DNA of ethidium bromide and
acridine orange
• Taras Sych and Sergii Kutovyy — Taras Shevchenko National University, Physics
Dept., 2, Acad. Glushkov av., Kyiv, Ukraine
Ethidium bromide and acridine orange belong to a group of phenanthridine which
is the basis of DNA-binding fluorescent dyes through intercalation. Absorption (AS)
and fluorescence spectra (FS) as well as the polarized fluorescence spectra of aqueous solution of compound and compound+DNA were studied in the P/D (the DNA
base pairs/drug) range of 0-20. Ethidium bromide and acridine orange are the wellknown intercalators but, there are some peculiarities of binding process at small
values of P/D. The binding of the compound to DNA was characterized by changes
in AS, and FS spectra. Here the changes in optical parameters (the extinction coeﬀicient, fluorescence intensity and others) were analyzed using a special program
operating with the modified Scatchard and McGhee-von Hippel binding equations.
For convenience these equations were transformed for direct use of experimental
data. Acridine orange. The dependence of the optical parameters on P/D was found
not corresponding to simple monotonous curve with saturation at big values of P/D;
it has a minimum at small P/D. Hence, there are two ways of binding for AO (intercalation and external binding). The binding parameters for an external binding
and intercalation were obtained. Ethidium bromide. The dependence of the optical
parameters on P/D has no minimum but the curve has an s-like form at small P/D.
Theoretically it can mean availability of the two type binding ligands, but one of
these ligands can be ions of H+.

40.3 Interaction of DNA nucleotide bases with anti-cancer drug
ThioTEPA: molecular docking and quantum-mechanical analysis
• Artem Samtsevych1 , Leonid Bulavin1 , Leonid Sukhodub2 , and Timofii Nikolaenko1
— 1 Taras Shevchenko National University of Kyiv, Ukraine — 2 Sumy State University, Ministry of Education and Science of Ukraine
Using modern methods of molecular docking, quantum chemistry and quantum
theory of atomsin molecules the interaction of anti-cancer drug ThioTEPA with
isolated nucleotide bases and deoxyribonucleoside monophosphates of DNA has
been studied. Physical properties and some trends of binding have been established for the complexes of ”nucleotide base + ThioTEPA” and ”deoxyribonucleoside
monophosphate + ThioTEPA” types. It has been shown that strong hydrogen bonds
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of NH–N type are the key factor responsible for high selectivity of binding of ThioTEPA to the guaninecontainingunits of the DNA.
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Overview
Location: INF 308, Foyer
The poster sessions take place on
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The following table shows the topics and the corresponding poster numbers:
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P1.1 Generalization of Duﬃng equation using the fuzzy logic
• Dijana Djeordjic — Faculty of Science, University of Banja Luka, Bosnia and Herzegovina
Classical logic rests upon a two types of veracity: truth and falsity. Fuzzy logic
variables may have a truth value that ranges in degree between 0 and 1. Chaotic systems are unpredictable, but still they can be mathematically modelled by equations
because of the fact that these systems follow some specific paerns and structures.
The Duﬀing equation points out chaotic behavior of the system. Increasing a parameter p, that figures in the generalized Duﬀing equation, we are approaching to
the classical logic and in the same time moving away from the chaos. The main aspect of the chaotic system is exquisite sensitivity to initial conditions. In this paper
it is presented how, for specific value of a parameter p, sensitivity to initial conditions completely disappears. The Duﬀing equation might be used to model various
systems in physics, but in the other sciences too.

P1.2 Laplace operator in curvilinear coordinates
• Dora Varga — Faculty of Science, University of Novi Sad
The position vector of a point in Euclidean space has the simplest form in Cartesian coordinates. However, one can use other coordinate systems in order to determine the position of a point. In general, we call these systems curvilinear coordinate
systems. The most common are the Cartesian, the spherical and the cylindrical coordinate system. The choice of the system which is used depends mostly on the
geometry, more specifically, the symmetry of the concrete physical problem.
The diﬀerential operators of first order, gradient, divergence and curl, have special forms in curvilinear systems, as well as the Laplace operator (Laplacian) ∆.
One can derive that the Laplacian of a scalar function U in a curvilinear coordinate
system has the following form:
[
(
)
(
)
(
)]
∂
h2 h3 ∂U
∂
h3 h1 ∂U
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h1 h2 ∂U
1
+
+
,
∆U =
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h1 ∂u1
∂u2
h2 ∂u2
∂u3
h3 ∂u3
where hi , i = 1, 2, 3 are the scale factors, and ui , i = 1, 2, 3 are the coordinates.
The Laplace operator has many applications in mechanics, electromagnetics,
wave theory, quantum mechanics, and appears in Laplace’s equation, the wave
equation, the Schrödinger equation, etc.
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In this paper, the detailed definition of the curvilinear coordinate systems, as
well as the derivation of the corresponding forms of the operators are given. Furthermore, through examples we investigate the wide range of possible applications.

Poster P2: Statistical physics
P2.1 Trapping Quantum Dots in Electrostatic Fluidic Traps
• Beina Leibundgut1 , Francesca Ruggeri2 , and Madhavi Krishnan1,2 — 1 Institute
of Physics, University of Zurich, Winterthurerstrasse 190, CH-8057 Zurich — 2 Institute of Chemistry, University of Zurich, Winterthurerstrasse 190, CH-8057 Zurich
It has been possible for a few decades to trap objects as small as single ions, but
the methods for doing so are not ideal for studying biological objects in fliud. For
example, Paul traps allow confinement of single ions, but require vacuum and temperatures below 1K. Here we demonstrate trapping of nanometer scale quantum
dots in solution using an electrostatic fluidic trap. The trap consists of two parallel
charged walls seperated by a fluid filled gap seperated by a distance 2h. The potential from these walls decays exponentially with the Debye length. A local potential
can be approximated by a superposition of the potentials from both walls and there
will be an electrostatic minimum at the mid-plane. Puing a pocket with a depth d
will lead to a dip in the local electrostatic potential. A charged particle is trapped in
this potential minimum for a time that depends predominantly on its charge. With
this method, we were able to determine diﬀerent characteristics of the quantum
dots such as their charge and the diﬀusion coeﬀicient. For charge determination,
we measured the escape rate and estimate the charge of a quantum dot according to Kramer’s escape rate problem which describes the rate of particles leaving
a potential well. The diﬀusion coeﬀicient was determined by observing the Brownian motion in one of these traps and calculating the mean square displacement.
The diﬀusion coeﬀicient directly reflects the hydrodynamic radius of the object.
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Poster P3: Plasma physics
P3.1 Fine structures in coronal mass ejection-driven sheath regions
• Erika Palmerio1 , Emilia K. J. Kilpua1 , and Neel Savani2,3 — 1 Department of Physics, Division of Geophysics and Astronomy, University of Helsinki, Finland — 2 George
Mason University, Faifax, VA, USA — 3 NASA Goddard Space Flight Center, Greenbelt, MD 20771, USA
Interplanetary Coronal Mass Ejections (ICMEs) oen travel faster than the ambient solar wind. When their relative velocities exceed the local magnetosonic speed,
a shock wave forms. The region between the shock front and the ICME leading
edge is known as a sheath region. Sheaths are compressed regions characterized
by turbulent magnetic field and plasma properties and they can cause significant
space weather disturbances.
Within the sheath region, it is possible to find fine structures such as planar magnetic structures (PMS’s). The magnetic field vectors within a PMS are characterized
by abrupt changes in direction and magnitude, but they all remain nearly parallel
to a single plane.
We investigate planar magnetic structures in the sheath region of ICMEs for a
sample of events recorded by the WIND spacecra from its launch. We evaluate the
presence of fine structures through the minimum variance analysis (MVA) method
and we determine the normal vector to the PMS-plane.
We then study the properties, features and location of PMS’s in greater detail
and compare with the CME properties.

Poster P4: Astrophysics and astronomy
P4.1 Ices of the universe: crystalline and amorphous water ice
• Tim Hempel — Fachbereich Physik, Philipps-Universität Marburg, Renthof 5, 35032
Marburg
Water is the basis of all existing life as we know it. In order to understand its
origin on Earth, it is also necessary to study the diﬀerent forms of water (ices) in
the universe.
While 21 phases of ice are known in the laboratory, only a few of them are observed in nature. On Earth, we only find its (poly-) crystalline form which appears
in regular ice or snow as a hexagonal structure. But below certain temperatures, it
can also be cubic or even amorphous. Various phases of crystalline ices are found
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on the surfaces of planetary bodies as well as in their interiors, and amorphous ices
are being observed in astrophysical environments. As these phases can potentially
be diﬀerentiated using spectroscopy, it is possible to identify the ice phase of an
astrophysical ice. This does not only say something about its current state and the
environment, but also about its history.
On my poster I will give an overview about the relevant thermodynamical ice
phases, explain what they tell us and how this could be related to the history of life
on Earth.

P4.2 Cultural and astronomical rituals at the peak sanctuary at
Kokino, Macedonia
• Marko Shuntov — Faculty of Natural Sciences and Mathematics, The Ss. Cyrill
and Methodius University at Skopje, R. of Macedonia
”Taticev Kamen” (Tatic Rock) is a relatively newly discovered archaeological locality and it is located in the north-eastern part of Macedonia, near the village of
Kokino. It is a mountain sanctuary that was used during the Bronze Age by people seled in this region. It served as both ritual performing and sky observational
site. The cultural purpose of this sanctuary show close relationship with the cultural significance of other sanctuaries throughout Europe. Its astronomical purpose
was to mark the positions of celestial objects on the sky on some important days
in the calendar. It consists of three observational platforms from which the positions of celestial objects were observed on markers carved on nearby rocks. The first
platform served for watching the Sun through a marker on a nearby rock on two
important dates in the year of the selers. The second platform served for observation of the Sun through out the year on solstices and equinoxes. The third platform
has the highest cultural meaning and was used for observation of the helical rising
of Aldebaran over an interval of several centuries.

P4.3 Does radiative core development spin-up accreting T Tauri
stars?
• Hannah Dalgleish and Sco Gregory — University of St Andrews, Scotland
Classical T Tauri stars are young, low mass stars, which are still accreting from
their surrounding protoplanetary discs. They are found in star forming regions such
as NGC 2264, the ONC, Taurus-Auriga, and IC 348, from which data has been collated for this research. It is proposed that the magnetic dipole component weakens
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and the magnetic topology becomes more complex as a star becomes partially convective, resulting in the disc truncating closer to the star. Naturally, the star spins
up as it contracts under gravity, which is clearly apparent in more evolved stars
where the disc has dispersed. However, if the disc remains intact, will the rotation
period decrease as the truncation radius decreases (due to the weakening of the
magnetic dipole component - onset by radiative core development)? It was found
that accreting stars with radiative cores do rotate faster on average, apart from the
ONC, which is the youngest cluster and thus the change of the stellar interior may
not have had enough time to influence the truncation radius.

P4.4 Modeling the Composition of Gamma-Ray Burst Jet Cocoons
• Helen Meskhidze — Elon University, Elon, NC — North Carolina State University,
Raleigh, NC
Massive stars end their lives with powerful supernova explosions that, in extreme
cases, may produce a gamma-ray burst. The driving mechanisms of these bursts
are relativistic jets that propagate through the dense, rapidly rotating star. Previous studies have examined the general formation and photospheric emissions of the
cocoons of these jets. However, the structure of the cocoon and the eﬀect of cocoon
composition on the creation of the gamma-ray burst have not yet been determined.
In this study, we present the results of numerical simulations aimed at determining
the composition and mixing of the cocoon material in gamma-ray burst progenitors and study how mixing aﬀects the emied radiation. We do so by adding tracer
particles to special relativistic hydrodynamic simulations of collapsars to follow the
mixing of maer within the cocoon as it evolves. Using this data, we compute the
radiation signatures of cocoons from diﬀerent progenitor stars with varying cocoon
mixing. These simulations will enable us to understand the luminosity and radiation properties of the cocoon. When compared to observations, our calculations
put constraints on the progenitor star structure that produces gamma-ray bursts.
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P4.5 The life of stars
• Ilaria Andrei — University of Trento, Trento, Italy
The life of a star is guided by two forces: gravity and nuclear. Interstellar cloud
and the gravitational collapse. The protostar phase. The collapse goes on: temperature and pression increase. The central phase: main sequence and stable condition.
Diﬀerent ends depending of the mass:
• Small mass: black dwarf
• Medium mass (sun):red giant-white dwarf
• Big mass: red supergiant-supernova-neutron star/black hole
The poster will contain even some images with taglines.

P4.6 Relativistic jet simulation in Pluto
• Melania Loredana Onea — Faculty of Physics, Magurele, Romania
I have chosen this field of study and especially this topic because the physics
behind these phenomena are fascinating while challenging. Also here are so many
questions yet to be answered and so many other questions to be raised; I consider
this field one to worth dedicating your life for.
We used the ideal magneto fluid dynamics or hydro-magnetics ( MHD ) equations in PLUTO, more precisely the Jet simulation, in which I have modified a few
parameters.
The equations are formed by the continuity equation, the Cauchy momentum
equation, Ampere’s Law neglecting displacement current, and a temperature evolution equation.
Aer running the program several times, and ploing the speed of the jet with
respect to time we obtain a few spectacular graphs showing the variation of speed
for diﬀerent time periods, with its maximum and minimum moments.
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P4.7 Study of a Coronal Mass Ejection from May 22, 2013
• Alexandra Neagu1 , Elena Moise1,2 , Daniela Lăcătus2 , Alin Paraschiv2 , and Diana
Besliu-Ionescu2 — 1 Faculty of Physics, University of Bucharest,Magurele, Romania
— 2 Institute of Geodynamics of the Romanian Academy, Bucharest, Romania
The aim of this research is to analyse Coronal Mass Ejections (CMEs) using
the data provided by the Large Angle Spectrometric Coronagraph (LASCO), instrument which is onboard of the Solar and Heliospheric Observatory (SoHO) mission.We are going to investigate the properties, propagation and trigger causes of
the event observed by LASCO on May 22, 2013 at 13:25 UT.Two diﬀerent coronagraphs (C2,C3) are used by the LASCO instrument, each one has a diﬀerent field of
view. C2 and C3 are both external coronagraphs, C2 takes images of the Sun from
1.5 to 6 solar radii,whereas C3 has an extended field of view up to 30 solar radii.

P4.8 Study of a Solar Coronal Wave from February 16, 2014
• Andreea Elena Serban1 , Elena Moise1,2 , Daniela Lacatus2 , Alin Paraschiv2 , and
Diana Besliu-Ionescu2 — 1 Faculty of Physics, University of Bucharest — 2 Institute
of Geodynamics of the Romanian Academy
The main purpose of this study is to thoroughly analyse the properties of a solar
coronal wave (so-called EIT wave) related to a solar flare. Based on data provided by
Solar Dynamics Observatory (SDO) and using the Atmospheric Imaging Assembly
(AIA) tool, we have chosen an M 1.7-class solar flare observed on February 16, 2014
at 09:25:00 UT.
Based on several solar instruments, providing high-cadence observations (even
less than one minute) of the full solar disk at simultaneous wavelengths and seven
EUV (Extreme UltraViolet) channels, the AIA instrument is a key tool for studying
seismic responses of the corona such as EIT waves. The event we intend to analyse
is measured in the 211Å EUV channel.

P4.9 Magnetic bright pointes in the solar photosphere
• Shervin Ziaei and Hossein Safari — Faculty of Sciences, Uuniversity of Zanjan,
Iran
Magnetic Bright Points (MBPs) are small scale magnetic features in the solar
Photosphere. They are visible at the G-band (high-resolution magnetogarms) of
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Hinode/SOT. Hinode was launched in 2006 and delivers multi-wavelength data from
the photosphere to the upper corona of the Sun. Studying about MBPs is important for us because that will enhance our knowledge about the mechanism of solar
magnet and their eﬀect on the Coronal Heating. Most scientists have done the
identification process semi automatically. They identified the bright points hand
operated and tracked them aerwards automatically. But it would be most advantageous to do the identification and tracking automated. In this poster, we give an
overview about MBP, then a brief explanation about the automated identification
methods of bright points. At last, for the identification purpose, we will introduce
an automated segmentation and identification algorithm, based on MLT_4. The
program starts with an image segmentation algorithm. Aerwards each feature in
an image can be accessed separately. Next the clean up algorithm reduces the over
segmentation and at last the identification algorithm extracts the MBP pixels. Our
data was from the 1st of January 2010 from 18:11:40 Hinode/SOT. The time series
has a temporal resolution of about 30 seconds and a spatial resolution of 0.108 arcsec/pixel. The field of view (FOV) was 223.1 by 111.5 arcsec. The data were fully
reduced and calibrated by the SSW routines for the Hinode mission. Finally, we
found 12 MBPs for a 100 by 100 pixel cut of our image.

P4.10 Metallicity Evolution in Mergers of Disk Galaxies
• Ani Rantala — Department of Physics, University of Helsinki, Finland
Early-type galaxies can form in mergers of gas-rich disk galaxies. It has also been
observed that metals are not evenly distributed in disk galaxies: radial and vertical
metallicity gradients exist.
We study the metallicity evolution of gas and stars using a N-body simulation
code Gadget-3. The improved subresolution physics model includes a statistical
description of cooling of gas, supernova feedback and supernova metal yields, black
hole feedback, AGB winds and metal diﬀusion. We create initials conditions for two
disk galaxies with metallicity gradients and follow the abundances of 12 elements
during the galaxy merger.

P4.11 Star Formation in the Zw1400+09 Poor Cluster Galaxies
• Alyssa McElroy — West Texas A&M University, Amarillo, USA
Galaxies in dense clusters are known to have less gas and star formation, likely
due to environmental interactions within the clusters. Less is known about the
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properties of galaxies in lower density poor clusters and group environments. In this
project, star formation properties of galaxies in the Zwicky 1400+09(NRGb282, NCG
5416) poor cluster were found by reducing and analyzing narrowband H-alpha and
broadband R images taken with the WIYN 0.9m MOSAIC camera at Ki Peak National Observatory. Surface photometry and total star formation rates and extents
are presented for a sample of galaxies within the cluster. This work is supported
by NSF AST-0725267 and AST-1211005 and is a part of an Undergraduate ALFALFA
(Arecibo Legacy Fast ALFA) Team study of the star forming and gas properties of
16 nearby groups of galaxies.

Poster P5: Gravitation and general relativity
P5.1 Gravitational Waves from Periodic Three-Body Systems
Veljko Dmitrašinović1 , Milovan Šuvakov1 , and • Ana Hudomal2 — 1 Institute of
Physics, Belgrade University, Serbia — 2 Fizički fakultet, Belgrade University, Serbia
Gravitational radiation is a consequence of both special and general relativity.
Similarly to accelerated electrically charged particles which emit electromagnetic
waves, accelerated massive particles emit gravitational waves, unless they move in
a spherically symmetric way. The LIGO detector, which operated from 2002 until
2010, did not detect any credible signal, so a direct detection of gravitational waves
is yet to arrive. LIGO was ”focussed” primarily on waves emied from binary coalescence, which are once-oﬀ events. Slowly changing, quasi-periodic two-body
orbits are weak sources of gravitational radiation. It is therefore interesting to look
for other periodic sources of intense gravitational radiation. Three bodies moving
in a periodic orbit under the influence of Newtonian gravity also emit gravitational
waves, but only a handful of periodic three-body orbits were known until recently.
A year ago 13+11 new periodic orbits were found in Newtonian gravity. We have
calculated the gravitational radiation quadrupolar waveforms and the corresponding luminosities for these 13+11 recent orbits. These waves clearly allow one to
distinguish between their sources: all 13+11 orbits have diﬀerent waveforms and
their luminosities (evaluated at the same orbit energy and body mass) vary by up
to 13 orders of magnitude in the mean, and up to 20 orders of magnitude for the
peak values.
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P5.2 The geometry of a black hole
• Andreea Munteanu — Faculty of Physics, University of Bucharest, Romania
The idea of curved space-time is fundamental in the present theories of modern
cosmology and in the interpretation of most astrophysical phenomena.
In this context, the general theory of relativity is one of the two fundamental
advancements in physics in the 20th century.
Description of the geometry of curved surfaces is introduced using simple curved
surfaces in terms of metric equation, geodesics and curvature.
The central idea of the contribution was to investigate some essential aspects of
metric used to describe the whole Universe (Friedmann - Robertson - Walker metric)
and the peculiarities in terms of metric (inside and outside) for a very spectacular
consequence of gravitation: the black hole. The curved geometries act at large and
very large scales. Locally, the Euclidian approximations for geometry can be used.
Using this fact and the paper of Zahn and Kraus I developed a similar procedure to
approximate a curved surface by flat triangles in 3D.

P5.3 Matter ﬁeld around black holes
• Zhi Jiang — Peking University, Beijing, China
In classical general relativity, a black hole is described by three external parameters: mass, electric charge and the angular momentum. It is known as the ’no hair’
conjecture. For simplicity, let us consider a Schwarzschild black hole with spherical
symmetry. We can imagine that any static maer field will fall into the black hole
due to the gravitation. But it is possible to exist in a time-dependent field around
the black hole, which can survive for a long time. The earliest research are the
ultra-light scalar fields around Schwarzschild black holes. It is known that the time
decaying configurations made of scalar fields surrounding a Schwarzschild black
hole can survive for long periods. We will talk about a more general case.
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P6.1 Silicon pixel detector sensor for X-ray synchrotron radiation
detection
• Zhenjie Li — Institute of High Energy Physics, CAS, 19B YuquanLu, Shijingshan
District Beijing
We have designed and fabricated silicon pixel sensors for single X-ray photon
detection, which operate in full-depletion mode. TCAD simulates the semiconductor manufacturing process and resulting the pixel sensors performance. The sensor
has been tested for I-V and C-V characteristics, and the manufacturing process has
been monitored by some special test structures. We also study the pulse photocurrent with TCAD under varies of bias voltage. The pixel sensors and test structures
were fabricated from 4-inch, N type, 320um thick, high-resistivity silicon wafers.
The pixel sensors have a n+np+ structure with various pixel sizes and gap sizes including guard ring structures.

P6.2 Observation of enhanced monopole strength and clustering
in 12Be
ZaiHong Yang1 , YanLin Ye1 , ZhiHuan Li1 , JianLing Lou1 , DongXing Jiang1 , YuCheng
Ge1 , QiTe Li1 , Hui Hua1 , XiangQing Li1 , FuRong Xu1 , JunChen Pei1 , Rui Qiao1 ,
HaiBo You1 , He Wang1,3 , ZhengYang Tian1 , KuoAng Li1 , YeLei Sun1,3 , HongNa
Liu1,3 , Jie Chen1 , Jin Wu1,3 , Jing Li1 , • Wei Jiang1 , Chao Wen1,3 , Biao Yang1 , YanYun
Yang2 , Peng Ma2 , JunBing Ma2 , ShiLun Jin2 , JianLong Han2 , JianSong Wang2 , and
Jenny Lee3 — 1 Peking Univ., Beijing, China — 2 Institute of modern physics, Lanhzou, China — 3 RIKEN, Wako, Japan
In a recent breakup-reaction experiment using a 12Be beam at 29 MeV/nucleon,
the 0+ band head of the expected 4He +8 He molecular rotation was clearly identified at about 10.3 MeV, from which a large monopole matrix element and a large
cluster-decay width were determined for the first time.
These findings support the picture of strong clustering in 12Be, which has been
a subject of intense investigations over the past decade. The results were obtained
thanks to a specially arranged detection system around zero degrees, which is essential in determining the newly emphasized monopole strengths to signal the cluster
formation in a nucleus.

84

P6.3 A quick introduction into perturbative QCD
• Zoltán Szor — University of Debrecen, Hungary
antum-chronodynamics (QCD) is the quantum theory of the strong interaction which is responsible for the existence of hadrons - like the proton, neutron and
the pion. Hadron jets in the final state are really frequent events in particle collisions so it is important to have correct predictions of them. One can use perturbative methods to calculate physical quantities, for example the cross section. However calculations even at next-to-leading order (NLO) are complicated and general
methods and Monte Carlo programs are avaliable only from the last decade. Because of the increased accuracy of experiments nowadays higher order corrections
are needed, but general calculations at NNLO are still in progress. With my poster
I would like to introduce this field to young physicist and encourage them to join
in QCD research groups and take part in the breakthrough of NNLO.

P6.4 Cosmic necklaces of the early universe
• Jarkko Järvelä — Department of Physics, University of Helsinki, Finland
The spontaneous symmetry breaking of a scalar field has given us the current
most complete theory of elementary particle physics, the Standard Model. Before
particle physics, this very same idea had been used successfully in condensed maer
physics. Even more, symmetry breaking in the early hot universe may have given
rise to topological defects which include e.g. cosmic strings, magnetic monopoles
and textures. These could have le traces to the cosmic microwave background but
they are yet to be found. However, condensed maer counterparts of these defects
are well known and have been detected.
I will give a brief introduction to the theory of symmetry breaking in classical field
theory and how this can be applied to scalar field theories with a local SU(2) gauge
symmetry. We will see that this application will first result in magnetic monopoles.
Aer the addition of a second field, symmetry breaking will produce string-like
cosmic necklaces.
All this can be done without quantum field theory and no previous knowledge
of field theories is necessary to grasp the subject. Technical details will be kept to
minimum.
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P6.5 introduction to quark gluon plasma
• Yiyang Feng — Peking University, Beijing, China
arks and gluons are the elementary particles that construct the whole world.
But we never manage to find a free color charged particle because of the confinement. However, when a rather high temperature at 2 trillion Kelvin is reached, the
vacuum will experience a phase transition. During the process, the boundary of
hadrons diminishes, so the quarks and gluons can travel through a grand space
without confinement.This maer is named quark gluon plasma, a type of maer
at high energy density state, diﬀerentiates from the normal nuclei maers or the
hadron gas. And it is is characterized with some fascinating properties, which can
help us detect the mechanism of QCD.

P6.6 Hunting for new physics in the B → K ∗0 µ+ µ− decay
• Oliver Lantwin — Imperial College London
Recent LHCb measurements of form-factor independent observables in the B →
K ∗0 µ+ µ− decay have detected an anomaly of 3.7 standard deviations from the
Standard Model prediction, based on 1.0fb−1 of data. The likelihood of observing
this deviation by pure chance is 0.5%.
The B → K ∗0 µ+ µ− decay is very sensitive to new physics so this anomaly
could be an important hint for finding the correct extension of the standard model.
A possible explanation is the existence of a new Z ′ boson, which is predicted by
several extensions of the electroweak symmetry.
To investigate this anomaly I extend the previous analysis to the full 2011+2012
LHCb data-set corresponding to 3fb−1 integrated luminosity. The results of this
analysis may allow to determine whether the result is a statistical aberration or
evidence for physics beyond the standard model.
My poster will review previous searches and theoretical implications, and summarise research conducted and challenges encountered during my undergraduate
research project this summer.

P6.7 Optimization of TGEM Based Cherenkov Detectors
• Kornel Kapas — Eötvös Loránd University, Budapest, Hungary
Particle physics became one the most important field of research in the twentieth century. Experimental devices like accelerators and detector techniques quickly
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developed thanks to the ascendant know-how and the motivation of the theoretical
results. In the course of experiment on high energy the bosons that are the force carriers of weak interaction and Higgs-boson were first detected, ark-Gluon plasm
is being analysed, and indication for extra dimensions and supersymmetric particles
are also being searched.
Particle identification plays a key role in modern high energy particle physics
measurements. Tracking and timing devices can be used up to several GeV/c, however for the interesting high momentum particles Cherenkov detectors are needed.
The appearance of micropaern gaseous detectors using modern industrial technologies gave new ways for Cherenkov detectors as well.
My research was on Thick Gaseous Electron Multiplier (TGEM) based gaseous
photondetectors, which are able to detect single Cherenkov photons. A microscanner device has been developed to study the processes on microstructure level. The
basic aim of my research is the optimization of the applied micropaern geometry
and electric seings in order to achieve higher single-photon eﬀiciency.

P6.8 Is the Higgs boson an elementary particle?
• Xanthe Hoad — University of Sheﬀield
It is considered that it is not necessary for the Higgs boson to be an elementary
particle, and that it could in fact be composite. A composite Higgs boson would
indicate the existence of a new force and a new set of particles, similar to quarks.
A signal of compositeness is expected to be an excess of Higgs events with high
transverse momentum (PT ). It is found√that, under favourable conditions, hints
of compositeness could be observed at s = 14 TeV for an integrated luminosity
300fb−1 .

P6.9 Manufacturing a system for PIXE and PIGE analysis on thin
ﬁlms using 3D printing and computer aided design
• Victor-Alexandru Runceanu, Adrian Rotaru, and Doru Pacesila — Horia Hulubei
National Institute of Physics and Nuclear Engineering, Magurele, Romania
The demand for Particle Induced X-ray Emission (PIXE) and Particle Induced
Gamma-Ray Emission (PIGE) measurements of thin films encouraged us to design
and develop a new type of sample holder. The ensemble is interchangeable with
the existing thick target sample holder, fied on the same multi-axis goniometer
(1 micrometer resolution). A new Faraday cup was also integrated into the design,
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allowing us to measure currents behind the target, down to 0.1nA. 3D printing and
Computer Numerical Control (CNC) machining were used for manufacturing the
thin film sample holder. The system is housed inside the Ion Beam Analysis (IBA)
chamber of the 3MV Cockcro-Walton Tandem Particle accelerator at IFIN-HH.
This new configuration allows the calculation of materials stopping power, along
with PIXE and PIGE measurements. For the measurements, thin samples made
from liquids and dissolved organic material deposited on Mylar films are used (e.g.
fruits, vegetables, mollusks).

Poster P7: Atom and molecular physics
P7.1 Equilibrium and kinetic properties of nanoﬂuctuation systems
near the critical point
• Andrii Repula — Prosp. Glushkova 4, build. 1, Kyiv, Ukraine
Experimental and theoretical studies of properties of substance under critical
condition (critical fluid (CF)) are topical for this time. It can be explained by the
active using of the unique properties of the CF in newest modern technologies. According to the fluctuation theory of phase transitions (FTPhT), substance near the
critical point (CP) is nanofluctuation system. These characteristics of the CF determine its equation of state, equilibrium and kinetic properties of the system: the
diﬀusion coeﬀicient, the viscosity, the lifetime of fluctuations of the order parameter. It was concluded that the fluctuation characteristics of the CF are the reason of
its unique properties under using in the novel technologies. Within this direction of
research two experimental methods of phase diagrams and viscometer have been
simultaneously used in this work to study the equilibrium and kinetic properties of
the CF. The equation of state and viscosity of isobutyric acid-water solution along
the thermodynamic direction of liquid-liquid coexistence curve has been studied.
We used the form of the thermodynamic Gibbs potential and its derivatives near
the critical point in these calculations. In this case, the obtaining experimental data
have been approximated by the equation of coexistence curve. The parameters of
this relation can be presented. Based on the temperature dependence for the parameters, the exponential dependence of the viscosity can be presented in familiar
appearance. As it can be seen from, temperature dependences of the equilibrium
and kinetic properties of the solution near the critical temperature are completely
analogous.
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P7.2 Breathing modes of one-dimensional trapped BEC
• Andrii Gudyma1,2 , Gregori Astrakharchik3 , and Mikhail Zvonarev1,2 — 1 CNRS,
Orsay, F-91405, France — 2 Universite Paris-Sud, Laboratoire LPTMS, UMR8626, Orsay, F-91405, France — 3 Universitat Politcnica de Catalunya, Barcelona, Spain
Dynamic properties of one-dimensional ultracold bosonic gas are studied at zero
temperature. Frequencies of low-lying excitations in a trap are calculated for the
same parameters as in the recent experiment of the Innsbruck group [E. Haller et al.,
Phys. Rev. Le. 104, 153203]. A variety of analytical approaches is used, including
Bethe Ansatz, Gross-Pitaevskii and perturbative theories and is complemented with
the quantum Monte Carlo simulations for N up to 25 particles. An expression for
the frequency of the breathing mode is obtained, which successfully describes finitesize eﬀects obtained in the experiment [E. Haller et al., Phys. Rev. Le. 104, 153203].

P7.3 IR characterization of carboxylate ligands coordination in
[Cu(OCOCH3 )2 (H2 O)]2
Dora Plavčić and • Kristina Tomić — University of Zagreb, Faculty of Science, Zagreb, Croatia
[Cu(OCOCH3 )2 (H2 O)]2 was synthesized from CuSO4 ∗ 5 H2 O, NH3 , CH3 OOH
and NaOH. In the vibrational spectra of acetates such as sodium, potassium or
rubidium acetate, or their aqueous solutions, antisymmetric stretching vibration
bands, νas , of the free CH3 OCO– ions are located in the area of around 1590 cm−1
to 1550 cm−1 , and the band assignated as symmetric CO–2 stretching, νs , is usually in
the range of 1435 cm−1 to 1390 cm−1 . As the stretching vibrations of CO–2 are usually
dominant in the spectra, we focused on them. Determination of the carboxylate
ligands coordination to the metal center is performed by comparing the position of
νas and νs in their respective spectra, and their diﬀerences ∆ = νas − νs .
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P8.1 Point-spread function measurements and calibration of a
non-Linear microscope
• Aleksandra Dimić1,2 , Dejan Pantelić1 , Mihailo Rabasović1 , and Aleksandar Krmpot1 — 1 Institute of Physics, Pregrevica 118, 11000 Belgrade, Serbia — 2 Faculty of
Physics, Studentski Trg 12, 11000 Belgrade, Serbia
We have measured the point-spread function for a non-linear scanning laser microscope using fluorescent beads. Point-spread functions were measured for two
objectives of high numerical aperture. The measurements were performed by scanning the focal spot over the single 100 nano meter diameter fluorescent polystyrene
bead. The full width at half maximum of measured distribution is only slightly
higher than the theoretical limit for point-spread function. Since the used beads
are not doed object the convolution of the measured data were done.
We also performed the calibration of the field of view in the respect to the applied
voltage on the galvanometer scanners. For this measurements we used microscope
test slide. The slide consist the two mutually perpendicular arrays of equally separated grooves, used for the calibration of two scanning axis. The groove to groove
distance is 5 µm. The reflected laser radiation from the slide was detected directly
in this measurement.
This calibration enables that all distances in obtained images can be determined.

P8.2 Entanglement of Bose Einstein condensate with output
optical ﬁeld
• Mohammad Eeghbali-Arani, Vahid Ameri, and Mohammad Ali Shahzamanian —
University of Isfahan, Iran
In this paper, we exploit the entanglement between output field and the lowest bands (c10 , c01 ) of a one dimensional BEC inside a driven optical cavity. We
consider atomic collision on the behavior of the BEC in the weak photon-atom coupling, and use Bogoliubov approximation for the condensate. This entanglement is
explained as being generated by a scaering process owing to which strong quantum correlations between the Bogoliubov modes and the optical Stokes sideband
are created. We show that the Bogoliubov modes and the sideband modes form a
fully bipartite and tripartite entangled system capable of providing a novel tool for
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generating and robust solutions for continuous-variable quantum-communication
entanglement.

P8.3 The heterodyne interferometer
• Daria Yurshina — National Research Nuclear University ”MEPhI”, Moscow, Russian Federation
The achievement of the limit opportunities in nanometrology is associated with
the use of scanning probe microscopy. The heterodyne interferometer included in
the scanning probe microscope allows measuring the true geometrical sizes of an
investigated surface and its roughness with guaranteed accuracy for each measurement and ensures the traceability of the obtained data to a primary standard of
length. The single-frequency radiation of a stabilized He-Ne laser (with power of 1
MW and length of 632, 9909 nm) divides into six beams, forming three independent
channels of the interferometer. This scheme allows measuring the position of the
object simultaneously in three orthogonal coordinates.

P8.4 Design and Construction of a Ultraviolet Autocorrelator
• Stuart Crane — Institute of Photonics and antum Sciences, Heriot-Wa Universtiy, Edinburgh, United Kingdom
An ultraviolet autocorrelation system, based upon two-photon absorption, has
been designed, constructed and characterised in order to measure the temporal duration of ultrafast ultraviolet femtosecond laser pulses. This required the construction of the new design, the design and construction of a pair of UV-sensitive photodetectors and the development of a LabVIEW programme to perform the autocorrelation process. Initial tests of the system were performed using 800 nm pulses,
in a traditional autocorrelator set-up, with pulse lengths measured down to approximately 72 fs. Although presently two-photon absorption has not been observed in
UV autocorrelation traces, possible reasons for this may be aributed to focusing
or peak laser power issues.
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P8.5 Optical simulations for optimized light-management in
thin-ﬁlm solar cells
• Benjamin Fries1,2 , Jonathan Lehr1,2 , Ruben Hünig2 , Heinz Kalt1 , Michael Powalla2,3 , and Michael Heerich1 — 1 Institute of Applied Physics, Karlsruhe Institute
of Technology (KIT), Karlsruhe, Germany — 2 Light Technology Institute, Karlsruhe
Institute of Technology (KIT), Karlsruhe, Germany — 3 Zentrum für Sonnenenergieund Wasserstoﬀ-Forschung Baden-Würemberg (ZSW), Stugart, Germany
Thin-film solar cells made of Cu(In,Ga)Se2 (CIGS) have reached a high level of
both energy conversion eﬀiciency (20.8 %) and commercial cost-eﬀectiveness. Yet
a number of aspects remain to be understood and optimized. In this contribution
we present a numerical model of a CIGS solar cell being developed in order to investigate the eﬀects of minority carrier collection as well as light-management on
the external quantum eﬀiciency (EQE). Experimental data for the laer could be
reproduced employing a finite-diﬀerence time-domain (FDTD) method. Surfacepaerning of a solar cell lead to an experimentally observed increase in short-circuit
current which could also be simulated successfully.

P8.6 Focus light to tighter spot using optical nanoantennas
• Chaoqun Chen — School of Physics, Peking University, China
The radially polarized light can be focused to a tight spot, out of diﬀraction limit,
due to the intensive longitudinal electric field at the focus. We applied this character
into the mesoscope to reach the tighter spot by controlling light polarization using
diﬀerent types of optical nanoantennas. Furthermore, the focusing can be realized
through the regular array of those optical nanoantennas and the properties of the
spot could be modified by changing the array.

P8.7 Time-Resolved observations of microcavity exciton-polariton
solitons and multi-soliton complexes in propagation across planar
and microwires samples
• Monifa Phillips — University of Sheﬀield, Sheﬀield, United Kingdom
Microcavity polaritons are half-light, half-maer quasi-particles which, due to
polariton-polariton interactions, exhibit non-equilibrium condensation and form
bright 2D solitons. This report presents the observation of solitons and multi-soliton
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complexes propagating macroscopic distances using a streak camera: 0.1mm in planar Fabry-Perot microcavities, and 0.4mm in microwires. These multi-soliton complexes are trains and arrays: multi-peak states in longitudinal and transverse directions. Ti:Sapphire continuous wave and pulsed lasers are used to excite the system
and cause a local perturbation via a pump-probe technique.

P8.8 Coherent light-by-light modulation with graphene
• Julius Heitz — Heriot-Wa University, Edinburgh, Scotland
Two counter-propagating beams of light form a standing wave which, if probed
by a sub-wavelength thin absorber, allows one beam’s intensity to be modulated
with the properties of the other without the need for optical nonlinearity. We
demonstrate coherent light-by-light control of this kind with graphene as a sufficiently thin absorber. Intensity modulation visibilities of more than 80% have
been shown. The functionality of both commercially available CVD grown sheets
of multi-layer graphene and of a more cost-eﬀicient alternative carbon based absorber have been experimentally verified. The deterministic control of light-withlight without nonlinearity is an important step towards eﬀicient signal control applications in optical communication systems.

P8.9 Stimulation of optical whispering wall mode inside
microtoroid cavities using optical bottle beams
• Kangjing Huang — School of Physics, Peking University, Beijing, China
While light travelling from optically thicker medium into optically thinner medium with a large enough value of incidence angle, perfect reflection would occur on
the interface of the two mediums. Using this mechanism, optical whispering wall
mode could be obtained, which has extremely high quality factors and small mode
volumes, and has great potential in integrated optical instrument applications. A
normal whispering wall mode cavity has a extremely high quality factor, but due to
the isotropy of its optical field distribution, stimulation of it using gauss beam is of
great diﬀiculty.In our research, we planned to reshape gauss beam into bole beam,
and to get it in space superposition with the distribution of whispering wall mode
around the cavity. Discussion of its possible application in the area of low-threshold
lasers is also expected.
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P8.10 Experimental cosmology in time-dependent optical media
• Niclas Westerberg — Institute of Photonics and antum Sciences, Heriot-Wa
University, Edinburgh
Artificial spacetime geometries for light can be made available for study by using intense laser pulses that modify the spatiotemporal properties of an optical
medium. In this study we theoretically investigate experimental possibilities for
studying spacetime metrics of the form ds2 = c2 dt2 − η(t)2 dx2 . This is made possible by tailoring the laser pulse shape and medium properties such that a refractive
index variation n = n(t) can be identified with η(t). Using a perturbative solution
to a generalised Hopfield model for the medium described by n = n(t) as a starting point, we provide estimates for the number of photons generated by the timedependent spacetime. The simplest example is that of a uniformly increasing η(t),
that describes the Robertson-Walker metric, i.e. cosmological expansion. The photon pairs generated in experimentally accessible conditions appear to be extremely
few. However, large photon production can be obtained by periodically modulating
the medium and thus resorting to a resonant enhancement similar to that observed
in the dynamical Casimir eﬀect. Interestingly, in this case the spacetime metric
closely resembles that of a gravitational wave. Motivated by this analogy we show
that a gravitational wave can indeed act as an amplifier for photons. The emission
for an actual gravitational wave will be weak but should be readily observable in
the laboratory analogue.

Poster P9: Condensed matter and material science
P9.1 Spectral properties of fullerene complexes with organic dyes.
• Ruslan Iakovyshen — Taras Shevchenko National University of Kyiv, Physics Faculty, prosp. Glushkova 4, build. 1, Kyiv, Ukraine
We consider two types of dyes: to the squarain of the first bound oxygen atoms,
and the second - the sulfur atoms. Joining is due to rupture of double bonds in the
molecule fullerene. Separately, Raman spectra and infrared absorption dyes and
their complexes with fullerene. From these data, studied their spatial structure. We
consider the distribution of charges on the atoms of the dye and periodic alternation
of bond lengths. The analysis of complex spectra of fullerene with molecules of dye.
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P9.2 Collective GHz excitations of Skyrmions and spin helices
• Ioannis Stasinopoulos1 , Thomas Schwarze1 , Andreas Bauer2 , Helmuth Berger3 ,
Johannes Waizner4 , Markus Garst4 , Christian Pfleiderer2 , and Dirk Grundler1,5 —
1
Physik-Department E10, TU München, Garching, Germany — 2 Physik-Department,
FG Magnetische Materialien, TU München, Garching, Germany — 3 EPFL, Institut
de Physique de la Matiere Complexe, Lausanne, Switzerland — 4 Institute for Theoretical Physics, Univ. Köln, Köln, Germany — 5 STI, EPFL, Lausanne, Switzerland
Skyrmions are topologically stable spin textures with the spins pointing in all
directions wrapping up a sphere. They emerge in helimagnets, and arrange in a
hexagonal laice with typical laice constants of several tens of nm. Our group
uses an all-electrical microwave spectroscopy setup based on a vector analyzer and
lithographically fabricated coplanar waveguides to excite and simultaneously probe
the Skyrmion states in helimagnets. We study the collective spin excitations in the
metallic, semiconducting, and insulating chiral magnets MnSi, Fe1−x Cox Si, and
Cu2 OSeO3 , respectively, that occur at diﬀerent GHz frequencies depending on the
material and applied magnetic field. We provide a unified quantitative account of
their field dependent eigenfrequencies. The universal behavior of these excitations
sets the stage for purpose-designed applications based on the resonant response of
chiral magnets with tailored electric conductivity oﬀering an unprecedented freedom for integration with electronics. Financial support by the DFG via TRR80 and
the German excellence cluster „Nanosystems Initiative Munich (NIM)“ is acknowledged.

P9.3 A unique lattice collapse transition from uncollapsed
tetragonal phase to collapsed tetragonal phase
• Yanchen Liu — Peking University
With over 600 members, the tetragonal ThCr2Si2 structure is the most commonly
observed structure among the intermetallic compounds. This AT2X2 structure is
formed by stacking covalently bonded transition metal-metalloid T2X2 layers, made
from edge-sharing TX4 tetrahedra, with ionic A atoms. In certain members of this
AT2X2 family, a molecule-like X-X dimer crosses the A atom layer, pulls the neighboring T2X2 layers closer together and induces a relaxation of the in-plane laice
dimension, leading to what are known as collapsed tetragonal (cT) cells. In contrast,
the absence of an X-X dimer results in uncollapsed tetragonal (ucT) cells. A unique
laice collapse transition from ucT phase to cT phase, albeit noted 20 years ago, has
rarely been examined until very recently.

95

Poster P9: Condensed maer and material science

P9.4 Monochramatic x-ray induced thermal eﬀect on a
four-reﬂection ”nested” meV-monochromators: Dynamical
Diﬀraction Theory and Finite-element Analysis
Lingfei Hu, Wei Xu, and • Lidan Gao — Institute of High Energy Physics of Chinese
Acadamy of Science, Beijing, China
The high energy resolution monochromator (HRM) is widely used in inelastic
scaering programs to detect phonons with the energy resolution down to milli
electron volts(meV). Here we mainly focus on the optical performance of the monochromator, that part is related to the field of x-ray crystal optics.
Although the large amount of heat from insertion devices can be reduced by
the high heat-load monochromator, the unbalanced heat on inner pair of crystals
in nested HRM can aﬀect its overall performance. Hereby, a theoretical analysis
of the unbalanced heat using the dynamical diﬀraction theory and finite element
analysis is presented. We give a thorough theoretical analysis of the thermal related
performance of the monochromator. Also, by utilizing the ray-tracing method, the
performance of diﬀerent HRM schemes in nested configuration is simulated.
Furthermore, the future possible reaserches are also poited out for idea exchanging.

P9.5 First principles study on the electronic and optical properties
of Al and Si- doped ZnO with GGA and mBJ approximations
• Abderrahman Abbassi1 , H. Ez-Zahraouy1 , and A. Benyoussef1,2 — 1 Laboratoire
de Magnetisme et de Physique des Hautes Energies (URAC 12) B.P. 1014, Faculte des
Sciences, Universite Mohammed V Agdal, Rabat, Morocco — 2 Institute for Nanomaterials and Nanotechnology, MAScIR (Moroccan for Advanced Science, Innovation
and Research), Rabat, Morocco
Optical properties of ZnO doped with Silicon and Aluminum were studied by
first principles calculations using the density functional theory (DFT). The optical absorption, transmiance and optical constants are investigated using the full
potential-linearized augmented plane wave (FP-LAPW) method with the generalized gradient approximation (GGA) and mBJ approximation, implemented in Wien2k
package. With the mBJ approximation the direct optical gap of a pure ZnO is about
3.34 eV, which is in good agreement with experimental results. The behavior of the
transmiance and the absorption of the aluminum-doped ZnO are higher beer
than those of the silicon-doped ZnO. The transmiance of Al-doped ZnO is stable and high in the visible light range and can reach 96% at 400nm , this confirms
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the physical characteristic that can present Al to be used as suitable transparent
material electrodes in solar cells.

P9.6 MgB2 with addition of cubic BN and Ge2 C6 H10 O7 obtained
by Spark Plasma Sintering Technique
• Marinela-Alina Ionescu, Gheorghe Aldica, Stelian Popa, and Monica Enculescu —
National Institute of Material Physics, Magurele, 077125, Romania
Cubic BN (cBN) and Ge2 C6 H10 O7 additions to MgB2 obtained by ex situ spark
plasma sintering enhance the critical current density Jc in high magnetic fields. A
Jc(20 K) of 100 A/cm^2 is obtained at 3.9 T in the pristine sample and at 4.5 T in the
MgB2 (Ge2 C6 H10 O7 )0.005 (cBN)0.005 sample. The decrease in the critical temperature
for added samples is less than 1 K (except MgB2 (Ge2 C6 H10 O7 )0.0075 (cBN)0.005 sample)
and Jc(20 K, 0 T) shows a small decrease from 5.5*10^5 A/cm^2 in the pristine sample
to 4.5*10^5 A/cm^2 in MgB2 (Ge2 C6 H10 O7 )0.005 (cBN)0.005 sample. Ge and cBN do not
substitute into the laice.

P9.7 Low-energy excitations of H2 O molecules conﬁned in
nano-cage of beryl crystal lattice
• Elizaveta Motovilova1,2 , Boris Gorshunov1,2,3 , Elena Zhukova1,2,3 , and Martin
Dressel3 — 1 Moscow Institute of Physics and Technolody, Dolgoprudny, Moscow
Region, Russia — 2 A.M. Prokhorov General Physics Institute RAS, Moscow, Russia
— 3 1. Physikalisches Institut, Universität Stugart, Stugart, Germany
One of the frontiers in present solid state sciences deals with phenomena occurring at nano-scale. If the dimension of a material becomes comparable to certain intrinsic length scales (electron or phonon mean free path, the de Broglie wavelength
etc.), qualitatively new eﬀects can be observed that are not manifested in the material in its bulk form. The diversity of the system properties is further enriched by
finite-size eﬀects if a system is confined into nano-pores, nano-wires, or nano-tubes.
Particular aention is focused on water molecules since water is crucial for sustaining life and for activity of all biological systems. The water-confinement eﬀects are
so peculiar that confined water is sometimes called the ’fih state of water’. Nanoscale water plays a vital role in biology where it controls the structure, stability,
functionality and reactivity of bio-molecules. However, in order to get more insight
into the fundamental mechanisms, studies on very basic objects are necessary. A
simple model system of the beryl crystals was chosen. Crystals that are grown in
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water environment contain water that enters the framework of the crystal laice
in such a way that single H2 O molecules reside within the cages, importantly - in a
well-defined symmetrical crystallographic environment.

P9.8 The measurement of the angular momentum of phonons
• Zhanzhi Jiang — International Center for antum Materials, Peking University
According to the work of Lifa Zhang and Qian Niu, in the presence of spinphonon interaction, phonons in magnet crystal may have a nonzero angular momentum. At zero temperature, a phonon has a zero-point angular momentum in
addition to a zero-point energy. With increasing temperature, the total phonon angular momentum diminishes and approaches zero in the classical limit. [ Angular
Momentum of Phonons and the Einstein-de Haas Eﬀect, PRL 112, 085503 (2014)]It
can have an impact in the Einstein de Haas eﬀect. By improving the experiment
and repeating the measurement in diﬀerent temperatures(varying from room temperature to the Debye temperature of the sample), we can anticipate an observable
impact of the angular momentum of the phonons. We have almost completed the
building of the devices and prepare to operate the measurement. In the poster, we
will briefly introduce the theory of the angular momentum of the phonons and describe our devices and methods of measurement. If we can operate a measurement
before the conference, we may add the data we get.

P9.9 Model of crack propagation in peeling of adhesive tape
• Mihály Máté and Nguyen Q. Chinh — Department of Materials Physics, Eötvös
Loránd University Budapest, H-1517 Budapest, POB 32, HUNGARY
Fracture is very complicated phenomenon in the world of physics. Since peeling
is a particular type of crack propagation, studying the dynamics of peeling of an
adhesive tape is a plausible approach to describe the process.
Commonly used pressure-sensitive adhesive tapes show unexpected dynamical
behaviour at certain circumstances. The peeling process is characterized by the
peel velocity (v), the corresponding force (F ), and the temperature of the surrounding (T ). Our experimental observations have revealed that at low rates, the force
strongly increases with the peel velocity and the binder leaves fluid-like track on
the surface of the tape. At high rates, the peeling force is independent of the velocity and the surface remains unwounded. Between these two stable modes the
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F (v) function has a maximum that is followed by a negative slope where „slip-stick”
occurs.
Dynamical model has been developed for the explanation of the crack propagation. This model includes both viscous and elastic elements. Our results proved the
importance of shear stress in case of viscoelastic materials, but beside the dominant
role of deformation, the surface energy and temperature (thermal activation) have
also great influence on the macroscopic peeling process. For numerical simulation
of the angular speed of the roller tape, a set of equations have been derived that
includes the constitutive F (v, T ) equation from our model.

P9.10 Graphene quantum dots
• Paweł Bugajny — Wrocław University of Technology, Wrocław, Poland
We investigate optical properties of symmetric graphene quantum dots (GQD)
using the theory of representation of point groups. We classify symmetry of electronic states in the energy spectra obtained within tight-binding model (TB) of GQD
with diﬀerent sizes and edge termination. This allows us to determine allowed optical transitions. We next analyze the influence of edge eﬀects on optical properties
by studying structures with similar sizes, and zigzag and armchair edges. Optical
transitions between edge-type and bulk-type states are investigated. A comparison
between analytical and numerical results is presented.

P9.11 Predictions of hydrogen storage properties in
MgCo1−x Nix H3 (x = 0.125, 0.25, 0.50) using ﬁrst principle
calculations
• Mustapha Abdellaoui1 , A. Benyoussef1,2 , and A. El Kenz1 — 1 Laboratoire de Magnétisme et de Physique des Hautes Energies, Associé au CNRST (URAC 12), Département de Physique, B.P. 1014, Faculté des Sciences, Université Mohammed VAgdal, Rabat, Morocco — 2 Institute of Nanomaterials and Nanotechnologies, MASciR, Rabat, Morocco
First-principle calculations have been performed to study the intermetallics MgCox N1-x
alloys and hydrides intermetallics MgCox Ni1-x H3 using full potential local orbital
(FPLO).Formation energy and decomposition temperature are investigated in terms
of the stability and hydrogen storage capacity of Mg (Co,Ni). In particular, information about total and partial atoms density of states (DOS) are given. To describe the
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influence of doped elements on the stability of hydrides, the hybridization between
atoms in MgCox Ni1-x H3 has been examined.

P9.12 The Chern Number and its Calculation in Condensed
Matter Systems
• Weicheng Ye — Peking University
The Chern number has proven itself to be of immense importance in Condensed
Maer Systems. The Chern number is oen used to distinguish between diﬀerent
topological phases of maer in two-dimensional electron systems. In this oral presentation, I wish to give a brief review about the application and the calculation
of the Chern number. I want to emphasize on the diﬀerent approaches to the calculation of the Chern number and give some examples in our familiar systems to
illustrate it.

P9.13 Experimental determination of refracting index of
chalcogenide glass Ag4 [As40 S30 Se30 ]96
• Aleksandra J. Plačkić and Kristina O. Čajko — University of Novi Sad, Faculty of
Science, Department of Physics, Trg Dositeja Obradovića 4, 21000 Novi Sad, Serbia
Basic matrix of the researched system is Agx [As40 S30 Se30 ]100 − x. Chalcogenide
glasses are obtained in the quick cooling process of an appropriate melt. Maximum
temperature during synthesis is reached using cascade heating in multiple phases.
This paper includes experimental determination of refracting index and dispersion
of refractive index of chalcogenide glass Ag4 [As40 S30 Se30 ]96 , as well as the interpretation of obtained data. The refracting index of the material is determined using
prism method. The angle of the prism was determined using two-circled optical goniometer Enraf-nonius Y-881. Experimental apparatus consisted of the following:
xenon lamp Osram XBO 450W, monochromator SPM2 Carl Zeiss Jena, sample in
the shape of a polished prism appointed on a goniometer head, detector (photodiodes: Si 780 - 1100 nm, Ge 1200 - 1800 nm) and writer (Philips PM8120). Obtained
data is processed using OriginPro 9.0. Measurements were performed in the range
from 780 nm - 1800 nm, where obtained values range between 2,3 - 3,5. Calculated
index of refraction for the glass Ag4 [As40 S30 Se30 ]96 is n = 2,744.
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P10.1 Binding parameters of two forms of sanguinarine to dna
• Ruslan Savchuk and Sergii Kutovyy — Taras Shevchenko National University of
Kyiv, Physics Dept. pr. Acad. Glushkova 2, Kyiv
Sanguinarine belongs to benzophenantridine group of isoquinoline alkaloids. In
aqueous solutions sanguinarine shows the pH-dependent equilibrium between iminium (SaI, charged, pH 1-6) and alkanolamine (SaII, neutral, 8.5-11) forms. The
equilibrium between two these forms is observed in the range of pH(7-9). Preparations of sanguinarine have been found to have cytotoxic, bactericidal, and antiviral
eﬀects. Absorption (AS) and fluorescence spectra (FS) as well as the polarized fluorescence spectra of aqueous solution of alkaloid and alkaloid+DNA were studied
in the P/D (the DNA base pairs/drug) range of 0-20. The dependencies of the optical parameters on P/D were found not a simple monotonous curve with saturation
at big values of P/D but a curve with a minimum at small P/D. Besides, the program was modified by pH-data approximation process because of its influence on
the binding of alkaloids to DNA. It allows geing more accurate values of binding
parameters. A system of the binding way-depended equations of Scatchard and
McGhee-von Hippel was used. It was found that the external binding takes place at
small values of P/D and intercalation at P/D. The binding parameters for an external
binding and intercalation were obtained.

P10.2 Quantum chemical modeling of squaraine dye - fullerene
interaction, as a photodynamic therapy photosensibilizer
• Olga Melnyk and Oksana Dmytrenko — Taras Shevchenko National University of
Kyiv, Physics Dept. pr. Acad. Glushkova 2, Kyiv
In recent years, research in the field of photodynamic therapy was aimed at improving the properties of photosensibilizers. In addition to such contemporary issues as its rate of elimination from the body, there is the problem of improving the
accumulation in tumor ability, increasing photochemical activity, characterized by
a high quantum yield of singlet oxygen. Moreover there is rising a question of the
absorption spectrum red shi providing for a deeper penetration of light to reach
its target tissue.
Relying on superior ability of fullerenes in tumors accumulation and good dye
photoluminescence activity, in our research work we studied the interaction of
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fullerene to squaraine dye to examine changes of photosensibilizing ability of the
complex.
Methods of quantum-chemical calculations using the soware package GaussView 5.0 allow us to calculate interaction energy of fullerenes and dye to determine
the most probable geometry of their relative position.
The results of quantum chemical modeling correspond to the experimental data
changes of the absorption spectrum of the composite squaraine dye in the polymer.

P10.3 Eﬀect of counterion ordering in conductivity experimants of
DNA aqueous solutions
• Olha Liubish1 and Perepelytsya Sergii2 — 1 Taras Shevchenko National University
of Kyiv, Ukraine — 2 Bogolyubov Institute for Theoretical Physics, NAS of Ukraine,
Ukraine
The manifestations of ionic ordering in DNA water solutions are studied by conductivity experiments. The conductivity measurements are performed for the solutions of DNA with added KCl salt in the temperature range from 28 to 70 C. Salt
concentration varied from 0 to 2M. The results show in case of salt free solution of
DNA the stages of melting of the double helix are prominent. For salt concentrations lower than critical one the conductivity of DNA solution is higher than the
conductivity of respective electrolyte. Starting from the critical concentration the
conductivity of electrolyte is higher than the conductivity of DNA solution. For description of the experimental data phenomenological model is elaborated. According to this model under the low concentrations electrical conductivity of the system
is caused by counterions coming oﬀ DNA ion-hydrate shell. Increasing the amount
of salt to critical concentration the counterions condense on DNA polyanion. Further increase of salt concentration leads to the formation of DNA-salt complexes
that decreases the system‘s conductivity.
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P10.4 Biophysical studies on biohybrids based on artiﬁcial lipid
membranes
• Anca Florina Bonciu1 , Marcela Elisabeta Barbinta-Patrascu1 , Elena-Livia Chilug1 ,
Stefania Dragusin1 , and Camelia Ungureanu2 — 1 University of Bucharest, Faculty
of Physics, Department of Electricity, Solid-State Physics and Biophysics, BucharestMagurele, Romania — 2 University Politehnica of Bucharest, Faculty of Applied Chemistry and Materials Science Bucharest, Romania
Our research work was focused on building biohybrids based on carbon nanotubes and biomimetic membranes (liposomes) with high antioxidant and antimicrobial properties. Liposomes were prepared by thin film hydration method using a
biocompatible buﬀer solution. Chlorophyll a incorporated into artificial lipid bilayers was used as a spectral sensor to monitor the modifications occurred in the liposomal membrane. Carbon nanotubes have been biofunctionalized with liposomes
and the resulted biohybrids were studied by spectral methods (UV-VIS absorption
and emission, DLS) and their morphology was analyzed by AFM. Their physical
stability was checked by ξ-potential measurements.

P10.5 Interaction between treadmilling actin and dynamic
microtubules
• Faranaaz Rogier — University Utrecht, Utrecht, The Netherlands
Recent discoveries prove that in living cells, the cytoskeletal components are important for dynamics and mechanics of the cells and for movements inside the cell.
Actin filaments are one of the main components of the cytoskeleton. The filaments
are semi-flexible and grow and shrink over time. Since they prefer shrinking on
one side and growing on the other side, the filaments can approximately keep their
size. Even though they keep the same size, the filaments add and remove their
monomers, mimicking a treadmill. The filaments can assemble into bundles and
with specific linkers they can interact with each other and other cellular components. The filaments play an important role in morphogenesis, adhesion and motility of a cell. It is know that specific actin regulators can play a role in the bundle formation, but what is not know is how the geometrical boundaries of a cell
and other obstructions, such as microtubules, aﬀect the dynamics of the actin filaments. Microtubules are the other important cytoskeletal component. It is much
stiﬀer and has the ability to grow and shrink over time. Not everything is understood on the growth and shrinking of the microtubules. Also, the interaction between treatmilling actin filaments and dynamic microtubules is poorly understood.
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The interaction between the two components will be shown using micropaerning, a new technique in this field. The dynamics of the cytoskeletal components
and interactions between the components are observed with total internal reflective fluorescence. With this microscopy technique it is possible to visualize and
measure the growth of the microtubules over time.

P10.6 Vascular systems modeling using a 3D printer
• Grzegorz Gazdowicz — Jagiellonian University, Department of Physics, Astronomy and Applied Informatics, Cracow, Poland
Cells in flat culture do not receive the entire package of stimuli generated by
the complex environment of the tissue or organ. In order to beer investigate the
behavior of cells and processes that take place in them, it is necessary to provide
the ability to create three-dimensional structures and to allow continuous access to
nutrients. The solution to this problem, which also provides repeatability of studied
systems is the use of 3D printers.
The aim of the study was to design a three-dimensional culture of tumor cells
suspended in agarose, which had the respective channels for cell nutrition. Supply of nutrients of these channels was realized on the basis of the model of vascular
tree made on a 3D printer. The geometric relations between the blood vessels, which
are fulfilled in living organisms are presented. These relationships have also been
included in the models. The above systems have characteristics of microfluidic systems. Obtained models were characterized in terms of hydrodynamic
Another point of the study was to investigate the diﬀusion of the substance (dye)
in such systems, and the correlation of the results obtained with the location of cells
in culture. Also, obtained cultures were compared with systems which do not have
channels.
Obtained structure can be used as: The fully reproducible biological systems simulating vascular bed for testing drugs (toxicology) or perfusion of tumors, the mechanism of cell migration and migration and distribution of the bacteria.

P10.7 3D bioprinter
• Artur Miroszewski — Jagiellonian University, Faculty of Physics, Astronomy and
Applied Computer Science, Cracow, Poland
3D printing is a fast developing technology which allows people to create complex three-dimensional structures by laying down succesive layers of material. The
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ability to design and construct prototype parts or models in about few hours is especially welcome in scientific laboratories. Recent trend in the development of 3D
printing technology is to print using biocompatible materials, which will result in
possibility to create structures similar to body tissue. For example, these structures
will provide us with excelent models for cancer drugs research. About one year ago
at the Jagiellonian University was founded a group called Garage of Complexity
that deals with the design of 3D bioprinter.
On my poster I’m presenting the current stage of Jagiellonian 3D bioprinter construction.

P10.8 Confocal ﬂuorescence imaging of collagen in denticulate
ligaments
• Mirjana Jurisic1 , Katarzyna Polak2 , and Anthimos Georgiadis2 — 1 University of
Banja Luka, Republic of Srpska, Bosnia and Herzegovina — 2 Institute of Product
and Process Innovation, Lüneburg, Germany
In this research paper we focus on the working principle of the confocal fluorescent microscope and show how it works on samples of denticulate ligaments
which were stained with diﬀerent dyes in order to separate the excitation/emission
wavelengths of collagen from other proteins in the connective tissue.
Fluorescent microscopy is a technique of optical microscopy where samples, which
are fluorescent or can be made fluorescent, get examined. Unlike bright-field microscopy, where the contrast is a result of light absorption, in fluorescent microscopy
we ’generate’ contrast by emission of light. Confocal microscopy can generate images of beer resolution than widefield microscopy. It has to be said that there
never is a complete image of the sample. We always observe just one point of the
sample, but since the detector is aached to a computer, we are able to build up the
image, one pixel at a time.

Poster P11: Electronics and magnetism
P11.1 Investigation of alignment of solenoid magnetic lens for
minimizing temporal distorsions of ultrashort electron pulses
• Deividas Sabonis — Vilnius University, Vilnius, Lithuania
Abstract: As a part of every ultrafast electron diﬀraction setup magnetic lens systems exist. In magnetostatic fields only the particles absolute velocity, but not the
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eﬀective path length is conserved. As a result temporal distorsions in electron pulse
might appear. Few possible mechanisms responsible for distorsions of a magnetic
lens were already explained in [1]. It is noticed that misalignment of the lens has a
great eﬀect on pulse broadening as well. Furthermore it leads to a spatial shi of
the focus point, i.e. the focus point is no longer on the axis of symmetry of the system. Therefore it is important to identify influences of magnetic lens misalignment
to the temporal resolution of ultrashort electron pulses. Discussion goes along with
the model case of a simple solenoid lens and is supported by numerical simulations.
First to our knowledge guidelines for alignment of a magnetic lens are given.
[1] C. Weninger, P. Baum, Temporal distortions in magnetic lenses, Ultramicroscopy, 113 (2012).

P11.2 Demo Transmission Electron Microscope (TEM): Science,
History and Potential
• Nicholas Rajen — University of New Mexico, Albuquerque, United States
Though modern transmission electron microscopy is far more sophisticated than
Ernst Ruska’s original, prototype microscope (modern microscopes achieving picometer resolution and 2000000X magnification), modern transmission electron microscopes (TEM) remain based on Ruska’s invention. TEM lends itself beautifully
to physics and science history. As a device a TEM synthesizes quantum, classical, electromagnetic, optics and statistical physics all together. The historical and
modern impact to the scientific worlds of biology, chemistry and materials science
has been immense due to electron microscopy. Through the assembly and use of a
demo TEM, a sense of inspiration and appreciation for physics and science can be
imparted on a diverse audience.
A demo TEM constructed over the summer, at the University of New Mexico,
will be used as the basis for a historical and scientific discussion on a multitude of
physics and science topics. The demo TEM has also been used as a tool in a simple
materials experiment to demonstrate the eﬀectiveness/potential of a simple TEM
for modern research.
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P11.3 Study of magnetic, structural and electronic properties of
TM doped and codoped CdSe.
• Zakaryaa Zarhri — University Mohamed V Faculty of Sciences Rabat
In this paper, the electronic, structural and magnetic properties of TM (V, Cr , Mn,
Fe, Co, Ni, Cu) doped CdSe are investigated using first principals calculations within
the density-functional theory (DFT) and the local density approximation (LDA) in
connection with the Korringa -Kohn - Rostoker coherent potential approximation
(KKR- CPA) implemented in the AKAI MACHIKANEAMA code. Magnetic stability
and Curie temperature are also calculated for diﬀerent TM doping. And finally two
TM are chosen to make a codoping in CdSe semiconductor material. Only to find a
suitable material to be used in spintronics.

P11.4 Mean ﬁeld investigation of dynamic phase transitions for
semi-inﬁnite Ising ferromagnets under a periodically oscillating
magnetic ﬁeld
• Abdel Ghafour El Hachimi1 , M. El Yadari1,2 , A. Benyoussef1,3,4 , and A. El Kenz1 —
1
Laboratoire de Magnétisme et de Physique des Hautes Energies, associé au CNRST
(URAC 12), Département de Physique, B.P. 1014, Faculté des Sciences, Université
Mohammed V-Agdal, Rabat 10000, Morocco — 2 Department of Science, Moulay Ismael University, Faculté Polydisciplinaire, B.P. : 509 Boutalamine 52000 Errachidia
Morocco — 3 Hassan II Academy of Science and Technology, Rabat, Morocco —
4
Institut of Nanomaterials and Nanotechnology, MAScIR, Rabat, Morocco
The kinetics of the semi-infinite Ising model in the presence of a time dependent oscillating external field is studied within the framework of the mean-field
approach. We use the Glauber-type stochastic dynamics to describe the time evolution of this system. We present, a variety of phase in semi infinite cubic ferromagnet
with spin 1 on the bulk and spin 1/2 on the surface and are presented in two diﬀerent
planes, Phase diagrams contains (BP,SF) phase, completely ordered phase (BF,SF)
and completely disordered phase (BP,SP) that strongly depend on interaction parameters. The nature first and second order of the transitions is characterized by
studying the thermal behaviors of the dynamic magnetizations. Furthermore, the
system exhibits dynamical tricritical phenomenon and the reentrant behaviors. The
magnetizations and phase space trajectories are given and discussed.
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P12.1 Stefan problem in modeling of thawing
• Danka Lučić — University of Novi Sad, Faculty of Science, Novi Sad, Serbia
This paper provides basic characteristics of phase transitions and mathematical
model for the thawing process - the one of the thermodynamic processes of change
of phase state, in particular the change of solid to the liquid state of maer. Thermal
conductivity and specific heat of the material, which diﬀer in terms of materials, will
play an important role in the equations that describe the process.
The mathematical model describing the process of heat transfer during thawing
and melting is obtained by solving the diﬀusion (heat) equation. Special aention
will be paid to the heat equation using the Fourier law and the law of conservation
of energy. The main part will refer to the description and formulation of Stefan
problem, which is known as the problem of the ”moving boundary”. This problem
is related to the problem of phase change, with given boundary, interface and the
initial conditions. There will be given form of the unique analytical solution, using
the Green function and reduction to the integral equation of Voltera type.
Stefan problem will be used for the mathematical model in describing one of the
everyday problems - the defrosting procedure for frozen dough. For the mathematical model heat equation will be used in one-dimensional form. Defrosting procedure
will be observed in diﬀerent ambient temperatures. Problem will be solved numerically and temperature of the dough will be graphically presented as a function of
time in diﬀerent ambient temperatures.

P12.2 Surface aerosol radiative forcing derived from
sun-photometer measurements and MODTRAN4 model
• Daniela-Emilia Dogaru1 , Sabina Stefan1 , and Laura Mihai2 — 1 University of Bucharest, Faculty of Physics, P.O.BOX MG-11, Magurele, Romania — 2 Laser Metrology
and Standardization Laboratory, National Institute for Laser, Plasma and Radiation
Physics, Magurele, Romania
The present work is focused on estimating the direct surface radiative forcing of
aerosols at Eforie Nord, Romania, using both, sun-photometer measurements and
modeled data. In this study data on aerosol optical properties have been used from
the Aerosol Robotic Network (AERONET) station situated on the coast of the Black
Sea (North Eforie: 44:03N; 28:53E). The radiative forcing has also been determined
using the radiative transfer model MODTRAN4 (MODerate resolution atmospheric
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TRANsmission) with a spectral resolution greater than 2cm-1. The aerosol optical
properties determined using sun-photometer measurements were used in the radiative transfer calculations and to diagnose the aerosol and environmental factors
that contribute to the observed forcing. The study was made for daytime periods
in the Summer of 2012 and 2013. The comparison between the aerosol radiative
forcing at surface obtained from measurements (from -5 Wm -2 to -10 Wm -2) and
the model outputs showed a good agreement, the major diﬀerences being related
to the cloudy periods.

P12.3 Model based analysis of decade scale variability of Baltic
Sea hydrography
• Katriina Juva, Byoung An, and Jari Haapala — Finnish Meteorological Institute,
Helsinki, Finland
Our understanding of changes and variability of the physical state of the Baltic
Sea is mostly based on the in-situ or satellite measurements. In-situ time series are
superior in determing long term changes, but their spatial and temporal resolution
is usually poor. This shortage can be mitigated with the sea surface satellite measurements. However, with numerical experiments we obtain a more representative
overview of the changes in the Baltic Sea hydrography than with satellites.
In this study, we utilize hindcast simulation conducted with the Baltic Sea community model, BaltiX, based on the NEMO/LIM-3 code. The model domain includes
Baltic and North Seas with two nautical mile resolution and is driven by climatology from SMHI. Three simulations of BaltiX configuration in Baltic Sea from 1961
to 2007 were created. They diﬀer from each other by the number of vertical layers,
boom drag coeﬀicient and initial conditions. The experiments were validated with
data from several Finnish coastal stations. The monthly means were compared to
experiments and the seasonal trends for surface and boom layer were calculated.
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P13.1 Graph clustering analysis on geo-tagged Twitter data
• Kristóf Rozgonyi and Dániel Kondor — Department of Physics of Complex Systems, Eötvöl Loránd University H-1117, Pázmány Péter Sétány 1/A, Budapest, Hungary
Twier is a popular micro-blogging platform and social media, also a very useful
source of geographically embedded data. ’Having collected a sample of the messages posted in 2012, we build a geo-social network to study the role of distance
in our society. In the investigation of networks an important part is the clustering
analysis, and with a geographically embedded dataset, a key question is how distance aﬀects clustering. In this poster we present a graph analysis based approach
to study social networks with geographic information, focusing on the clustering.
We show some analysis methods to detect the eﬀect of geographic distances on
clustering. Also we use a recently proposed metric to characterize how geographic
distance aﬀects social structure.

Poster P14: Didactics and outreach
P14.1 Popularization of science in children
• Tatjana Lukarić — University of Zagreb
I’m going to show how some experiments from physics and chemistry aﬀect on
children and their skills in every day life. One part of poster will be for ”Physics
express” (they are working with children in secondary school) and the other for
”Science magic” (children in kindergarden).

P14.2 IAPS European eﬀorts in physics outreach
• Mahias Zimmermann1 , A. Milinović1 , A. Kožuljević2 , A. Tebben3 , T.A. Vámi4 ,
and K. Ligtenberg5 — 1 International Association of Physics Students — 2 Studentska
sekcija Hrvatskog fizikalnog društva Croatia — 3 Junge Deutsche Physikalische Gesellscha, Germany — 4 Magyar Fizikushallgatók Egyesülete, Hungary — 5 Studenten
Physica in Nederland, the Netherlands
We present an overview of the activities of the Croatian, the German, the Hungarian and the Dutch physics student societies of IAPS intended to inspire young
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people to study physics. NC Croatia started their project Fizika Ekspres for the
World Year of Physics. Interactive lectures with experiments provide insights into
scientific view on everyday phenomena, encourage independent thinking and explaining of experimental results for elementary and secondary school pupils in Croatia. Detektor - a project of NC Germany - is an online magazine for high school students from the age of 14 to inspire high school students to get involved into physics
but also deepens the cooperation between schools and university. All contents are
produced by its readers. NC Hungary has Experiments’ saturday, a team of proactive physics students who, like Fizika Ekspres, showcase physics for audiences as
young as 6 and participate in major events such as Researchers’ night. Bètadag,
organised by Dutch science students (and among them NC the Netherlands), is a
day when high school students, aged 14 to 16, come to universities and see that
science is fun, necessary in society and has good prospects.

P14.3 IAPS member international and interactive projects in
physics outreach
• Mahias Zimmermann1 , A. Milinović1 , and A. M. Tan2 — 1 International Association of Physics Students — 2 UP Physics Association, Philippines
This poster presents several activities of the International Association of Physics
Students and the UP Physics Association (UPPA), the physics student association at
the University of the Philippines Diliman, which are intended to inspire young people to study physics, in hope of building a quality physics society for a beer future
of physics. In eﬀorts of reaching the general public, IAPS is currently collaborating
with EPS on an interactive web project ”Grand Physicists - Living for Science” where
everyone can explore biographies of famous physicists in a fun way. UPPA has a
variety of programs to oﬀer. Physics Month is designed to aract students not yet
aﬀiliated with the National Institute of Physics through events like Lab Tours and
Career Talks. PISIKAalaman is an inter-high school physics quiz which gives the
participants a new perspective of physics and opens a dialogue between parents
and teachers about physics education in Philippines. It has evolved to be one of the
largest physics competitions in the Philippines and a place for top physics students
in Philippines. Philippine Young Physicists’ Tournament is based on the International Young Physicists’ Tournament and SCIENCYE is an edutainment event for
secondary school students where UPPA visits schools.
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P14.4 International Masterclasses and Netzwerk Teilchenwelt:
Sharing research and discovery at the LHC with high school
students
• Christoph Anders1 , Uta Bilow2 , and Michael Kobel2 — 1 Physikalisches Institut,
Ruprecht-Karls-Universität Heidelberg, Germany — 2 Institut für Kern- und Teilchenphysik, TU Dresden, Germany
International Masterclasses and Netzwerk Teilchenwelt aim at sharing the excitement of particle and astroparticle physics research with the public, especially
high school students. In the framework of International Masterclasses high school
students in 41 countries around the whole world are invited to one of about 200
nearby universities or research centres for one day in order to be ”scientists for a
day” and to perform measurements on real data from the LHC. At the end of the
day, participants join in a video conference with CERN and other student groups
for discussion and combination of their results. Netzwerk Teilchenwelt is a German network of HEP scientists, high school students, and teachers in direct contact
with CERN. Scientists from 24 research institutes work with students and teachers
to bring cuing edge research to the classroom. Activities in particle physics and astroparticle physics are oﬀered on four levels, ranging from masterclasses at schools
up to workshops at CERN and research projects at universities and institutes. Young
scientists, e.g. PhD students, contribute to both programmes as facilitators. They
share their enthusiasm of the field and improve their skills in didactics and science
communication.

Poster P15: Miscellaneous
P15.1 Hot chocolate eﬀect
• Helena Perišić — University of Zagreb
Poster will show how this phenomena has found its place trough the years in
physical and chemical explanations and also in everyday life when making hot
chocolate, instant coﬀee or puing salt in hot water and cold beer. In addition
to that, it will show which techniques use this eﬀect today as its fundamental principle.
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P15.2 Complexity of music patterns
• Iris Yuping Ren — University of Warwick
This poster is based on my mini-project in the Centre for Complexity Science in
University of Warwick. Used to understand problems in neuroscience, communication and transport, engineering, biology and sociology, Complexity and Networks
science cross the boundaries of mathematics, physics, statistics, computer science
and so on. If that’s not enough to convince you it’s related to physics, it’s a fact
that my supervisor is a physicist!
The aim of this project is to analyse music from the pitch and time information
by employing the method of constructing network, and supported by time series
method and topological data analysis(TDA) method. The main result is a package of python program which can extract musical information from musicxml to
numerical information and perform diﬀerent visualizations and network analysis
thereaer. Through the application to a variety of music pieces, we can see that exponential and power-law relations are found and the existence of community structures is suggested by adjacency matrices. In time series analysis, complex structures
are indicated by slowing decaying correlations, and the failing of normal forecasting methods will be shown. Out of TDA, a modern data-driven idea of persistent
homology, we calculated the Bei-number bar-codes of individual musical works.

P15.3 A Trip into Consciousness
• Onur Ucanok — Undergraduate Student, Bosphorus University, Istanbul, Turkey
We know that we have experienced an event once we are aware of it happening,
in other words, when we get conscious of the happening itself. This implies that
a consciousness is necessarry for our personal experiences. These experiences are
what we base our knowledge of sciences upon. We take the experienced data and
try to shape it into a notion consistent with those initial occurrences (i.e. the notion of energy is not directly observable, we have shaped such a notion satisfying
certain happenings experienced so far). We tend to get very precise when it comes
to the events’ conditions. So why don’t we seem to go to such depths with our
understanding of consciousness and don’t seem to be particularly interested in the
fundamental tool beneath each experience. We take it for granted, but stay puzzled
at the thought of a seemingly trivial question : ”Who/What are we ?”. I think that
understanding our consciousness can contribute to some advancements in our general knowledge about our nature, and even perhaps the nature of reality itself. This
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Poster P15: Miscellaneous
is why I think we need to clarify (or at least conclude whether it is ever possible or
not to make such a clarification if this, in turn, is also possible) our understanding
of consciousness. In this presentation, I will try to draw aention to this subject by
raising questions inside my audience’s heads rather than answering the problem
itself, perhaps (and hopefully) estranging them to their own selves
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