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Foreword
The 12th International Conference on Physics of Advanced Materials
(ICPAM-12) continues the tradition of the previous conferences
organized by the Faculty of Physics of Alexandru Ioan Cuza University of
Iasi at every four years, since 1980, and at every two years since 2012.
Beginning with 2012, the conference has as co-organizers prestigious
institutions. Due to their contribution, the scientific quality of the
conference increased, the conference papers being published in special
issues in Materials Science and Engineering: B; Applied Surfce Science,
Thin Solid Films and Material Today: Proceedings.
Since 2016, beginning with ICPAM-11, the conference became itinerant.
The 12th edition hosts the 3nd Autumn School on Physics of Advanced
Materials (PAMS-3), the 3rd Art, Science and Photography Contest and
Workhop and the 5th International Festival of NanoArt. After the
successful ICPAM-11 and PAMS-2, organized at Babes-Bolyai University,
in Cluj-Napoca, Romania, ICPAM-12 and PAMS-3 are organized, for the
first time, outside Romania, in Heraklion, Greece.
ICPAM-12 continues to be a discussion forum for physicists, chemists,
material scientists, physicians and engineers, for exchanging ideas and
results, both in fundamental and applied research in the field of
advanced materials.
The topics of ICPAM-12 are devoted to new developments in the field of
thin films for modern electronics, electronic memory materials,
nanostructures and low dimensional systems, functional materials,
magnetic materials, novel spintronics materials, materials for energy
and environment, polymers and nanocomposites, biomaterials and
health care, condensed matter theory, self-assembly and patterning.
The topic art, science and technology, offers the access to art in a new
view.

Over 150 participants contributed with around 250 abstracts (ICPAM-12
and PAMS-3) for plenary, invited, oral and poster presentations.
We would like to thank all participants for their important scientific
contribution and the sponsors for their financial support.
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8:00
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Conference Opening

Plenary Session
HALL 1
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Solar light active perovskite based photocatalysts
G. Kiriakidis, University of Crete, Institute of Electronic
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Technology- Hellas, Heraklion, Greece

10:10

Metamaterials: new possibilities in electromagnetic wave
control
M. Kafesaki, University of Crete, Heraklion, Greece
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Plenary Session
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Enhanced Spectroscopies of Semiconductor Nanostructures
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State-of-the-art transmission electron microscopy in the
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Ultrafast processes of charge separation in photosynthetic
reaction centers: an unique high efficiency for solar energy
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Optimizing the substrate-mediated laser ablation of
biological tissues: quest for the best substrate materia
C. Focsa, Université de Lille, Lille, France
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Inorganic oxides for photovoltaic applications: alternative
routes for efficient light harvesting
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Magnetization states in colossal magnetoresitance
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I.Deac, Faculty of Physics, Babes-Bolyai University, ClujNapoca, Romania

19:45

Dinner

Monday, September 24, 2018
8:00

Excursion to Agios Nikolaos-Spinalonga

Tuesday, September 25, 2018
8:00

Excursion to Fodele-Rethymno-Georgiupoli Beach

20:00

Vernissage NanoArt -
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Study on UV induced growth of CdS nanoparticles in
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N. Bityurin, Institute of Applied Physics, Russian Academy
of Sciences, Russian Federation
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S. Antohe, University of Bucharest, Magurele, Romania
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Zaragoza, Spain
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Epitaxy of oxides on silicon
F. Sanchez, Laboratory of Multifunctional Thin Films and
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Barcelona (ICMAB-CSIC), Bellaterra, Spain

16:10

Ferroelectric thin film acoustic devices with electrical
multiband switching ability
Petrov, Materials, Imperial College London, London, UK
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Chair: C. Orfescu
T 12: Art, Science and Technology
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Aer( )Print: Your Name Written into Heaven
I.
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Nanoscience
and
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Darwin University, Darwin, Australia
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Art and the Geometry of Nature
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USA
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Dinner

Thursday, September 27, 2018
Hall 1
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Chair: V. A. Nadtochenko
9:40

Self-assembled surface patterns for controlled nanoparticle
placement and improved semiconductor heteroepitaxy
J. K. N. Lindner, Paderborn University, Paderborn, Germany

10:20

Growth of epitaxial oxide thin films on graphene towards
fabrication of graphene only devices
Peter Petrov, Imperial College London, London, U.K.
Coffee Break - Foyer

11:00

Hall 1
Plenary Session
Chair: P. Petrov
11:30

12:10

Ultrafast spectroscopy of excitons and coherent phonons in
quantum dots
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Russian Academy of Sciences, Russian Federation
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Lunch (Experimental Farm)
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Chair: L. Leontie

15:00

Short range order structure of amorphous B4C boron
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SiGe Nanostructures : synthesis, properties and
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Foundation for Research and Technology- Hellas, Greece

11:00
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11:30

Pulsed photonic fabrication of nanostructured transition
metal oxide thin films
D. B. Chrisey, Tulane University, New Orleans, USA
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Self-assembling: a step in the development of organized
and complex matter
V. Harabagiu, Petru Poni Institute of Macromolecular
Chemistry, Iasi, Romania

12:50
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Marseille, France
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Registration
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09:30

Plenary Session
HALL 1

10:50
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11:20

Plenary Session
HALL 1

13:20

Lunch

15:00

Invited and Oral Sessions
HALL 1, HALL 2, HALL 3

16:10

Invited Lectures
HALL 4

17:30

Coffee break & Poster session I

Foyer
18:15

Invited Lectures
HALL 4

19:45

Plenary Session (PL)
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HALL 1
PL1: Solar light active perovskite based photocatalysts
G. Kiriakidis1,2, V. Binas1,2
1Institute

of Electronic Structure and Laser (IESL), FORTH, P.O. Box 1527, Vasilika
Vouton, 711 10 Heraklion, Crete, Greece
2University of Crete, Physics Department 710 03 Heraklion, Crete, Greece

Perovskite based photocatalysts are of significant interest in the field of
photocatalysis. Titanates (ATiO3) are widely used photocatalysts, as
environmentally friendly, safe and chemical stable materials along with
their high photocatalytic activity under solar light irradiation. Active as
photocatalysts, they induce the generation of very reactive molecules
(i.e. OH free radicals) under exposure to an appropriate energy of light
in the presence of water and air (oxygen), subsequently breaking down
harmful pollutants such as organic molecules, into usually harmless
products such as CO2 and H2O.
Various strategies evalable for enhancing the photocatalytic
performance will be reviewed, with particular emphasis on the specific
advantages and challenges offered by selected solar light active
perovskite-based photocatalysts.

PL2: Metamaterials: new possibilities in electromagnetic wave control
M. Kafesaki1,2, G. Kenanakis1, C. Soukoulis1, E. Economou1
1Institute

of Electronic Structure and Laser (IESL), Foundation for Research and
Technology Hellas (FORTH), Heraklion, Greece
2Dept of Materials Science and Technology, University of Crete, Heraklion, Greece

Metamaterials are artificially structured materials with novel and unique
electromagnetic properties arising mainly from the shape and
distribution of their subwavelength-scale building blocks. Arranging
properly those building blocks one can achieve properties such as with
negative permeability (even in the optical region), negative refractive
index, extreme permittivity and permeability values, unusual anisotropy
etc. All these properties provide a unique vehicle for the control of
electromagnetic waves, and can be exploited in a variety of applications,
including imaging, sensing, telecommunications and information
processing, etc.
In this talk I will review some of the recent metamaterials-related
activities of our group, emphasizing on three main metamaterial
categories: (a) optical magnetic and negative index metamaterials and
different approaches for their realization; (b) chiral metamaterials, able
to give giant optical activity, circular dichroism and negative refractive
index in many different frequency ranges; (c) metamaterials made of
phonon-polariton materials. These metamaterials present a variety of
interesting properties and capabilities, including hyperbolic dispersion
relation (with great potential in imaging applications), subwavelength
wave-guiding and collimation, permittivity near-zero response, etc.,
which provide a great tool for the control of THz waves.

PL3: Enhanced spectroscopies of semiconductor nanostructures
Dietrich RT Zahn
Institute of Electronic Structure and Laser, Foundation for Research and Technology
- Hellas, Heraklion, Greece

The ever-decreasing dimensions of components in (opto-) electronic
devices towards the nanometer scale, clearly reveals the need for optical
spectroscopies to be sensitive to ultra-small amounts of matter as well
as break the diffraction limit of light in order to achieve ultra-high lateral
resolution. Raman spectroscopy is a widely used optical spectroscopy as
it provides a vast amount of information including e.g. composition,
strain, crystal structure, and crystallinity.
Here I will first review techniques to enhance the Raman signals of very
small amounts of material. One important ingredient of enhancing
Raman signals is employing resonance excitation, i.e. choosing the
exciting laser photon energy so that it coincides with a maximum in
optical absorption. Often resonance enhancement alone is not enough
when the amount of matter is very small, for instance for detecting the
Raman spectrum of a few or even a single nanostructure. Then further
enhancement strategies need to be engaged such as interferenceenhanced Raman spectroscopy (IERS) and, particularly, surfaceenhanced Raman spectroscopy (SERS). In the case of SERS manifold
realisations using ordered nanostructured surfaces with various metals
have been applied. The metallic nanostructures can be prepared by
expensive techniques such as electron beam lithography or less
expensive ones such as nanosphere lithography or films on nanospheres.
Signals can be even further enhanced by combining metal
nanostructures with photonic crystals.
The last part of the lecture will be devoted to achieving lateral resolution
on the nanoscale using tip-enhanced Raman spectroscopy (TERS). The
technique requires the combination of a Raman spectrometer and an
atomic force microscope using a conductive tip for the plasmonic
enhancement so that the lateral resolution is determined by the tip
radius. Giant enhancement is observed when detecting the Raman

spectra of materials in the plasmonic gap between the metallic tip and
metallic nanostructures. Finally, the detection of the Raman spectrum of
a single semiconductor quantum dot is demonstrated.

PL4: Nano-Manufacturing of Fully Printed Flexible Organic Electronic
Devices
Stergios. Logothetidis1,2
1Nanotechnology

Lab LTFN, Aristotle University of Thessaloniki, 54124 Thessaloniki,
Greece
2Hellenic Organic & Printed Electronics Association (HOPE-A), , Thessaloniki, Greece

We describe the innovative concepts for the closed looped nanomanufacturing of fully printed flexible OPVs by R2R printing pilot to
production line, equipped with in-line optical, structural and electrical
metrology tools. In addition, we describe the concept of the optimization
of OPV nanomaterials and devices by the implementation of an Open
Innovation Environment (OIE) that can enable the correlation of the
nanostructure of the OE nanomaterials and devices with their
macroscopic behavior and functionalities. The EU funded project H2020
Factory of the Future, Project SmartLine [1,2] will address the above
challenges by an EU-level transnational cooperation. SmartLine will
provide practical industry solutions to achieve a strong productivity
improvement for OE devices production. In this presentation, we will
discuss on the development of robust, non-destructive, ultra-fast and inline Precision Metrology and the large experimentation data analytics
for the quality control. In this presentation we will also discuss on our
novel trategy towards the fast and reliable development of new
materials, devices and the related production processes for the
fabrication of tailored OEs (OPVs, OLEDs, Sensors) devices and systems,
through an OIE that covers the triangle of manufacturing, modelling and
experimentation. These activities are also funded by the EU Project
H2020 CORNET [3]. Finally, within the CORNET Project, links will be
established between the nanostructure features with the macroscopic
functionality through multiscale (nano to macro)characterization and
modelling.This will strongly impact the fast and reliable development of
new materials, devices and will enable control of the related production
processes (R2R printing and gas transport (OVPD)) to fabricate tailored
OE devices and systems to demonstrate to industrial applications (e.g.
automotive, greenhouses). Acknowledgments: This work was partially

supported by the EU FP7 Project Smartonics and the EU H2020 Projects
SmartLine and CORNET.
[1] EU FP7 Project Smartonics Grant Agreement 310229
(www.smartonics.eu)
[2] EU H2020 Project SmartLine Grant Agreement 768707
(http://www.smartline-project.eu)
[3]
EU
H2020
Project
CORNET
Grant
Agreement
760949(http://www.cornet-project.eu).

PL5: Emerging applications of silicon nano-structures
Shashi Paul
Emerging Technologies Research Centre, De Montfort University, Leicester, UK

Silicon is widely used in electronic industries in several forms, for
example: amorphous silicon is used in liquid-crystal display units; polysilicon is used in flash memory structures & photovoltaic solar cells and
single crystals are used in C-MOS technologies. Among various forms of
silicon embodiments, silicon nano-structures (for example silicon
nanowires) are of great interest. However, before silicon nanostructures become integrated into a commercial product (for example,
in consumer plastic electronics or batteries), major challenges are
necessary to conquer. These include optimizing growth conditions, lowtemperature growth of silicon nano-structures. For the growth of nanostructures, widely employed chemical vapour deposition (CVD)
techniques is in practice. However, the growth temperatures relevant to
this technique exceed 600 °C, the process being not compatible to cheap
and flexible substrates. Using a combination of pre-growth preparation
steps and plasma enhanced chemical vapour deposition (PECVD), have
been shown to result in the growth of silicon structures (micro and nano
sized) at temperatures arround 300 °C. Using this process, we can grow
silicon structures on plastic/glass substrates and have demonstrated
their use in emerging devices (for examples; electronic memory,
photovoltaic solar cells, Li-Ion batteries, etc).
[1] K.N Manjunatha, S Paul, Appl. Surf. Sci. (2017), Elsevier, DOI:
10.1016/j.apsusc.2017.03.173
[2] K.N Manjunatha, S Paul, Vacuum (2017) Elsevier, DOI: 10.1016/j.vacuum.2016.12.002

Invited and Oral Session I
HALL 1
T4-I1: Nanofabrication using focused electron and ion beams
Jose Maria De Teresa1,2
1Institute

of Materials Science of Aragon (ICMA), CSIC-UNIVERSITY OF ZARAGOZA,
Zaragoza, Spain
2Laboratory of Advanced Microscopies (LMA), University of Zaragoza, Zaragoza,
Spain

In my invited talk, I will present an overview of the applications of
nanofabrication by means of focused electron and ion beams.
Particularly, I will highlight the interest of Focused Ion Beam Induced
Deposition (FIBID) for the growth of nano-superconductors [1] and the
interest of Focused Electron Beam Induced Deposition (FEBID) for the
growth of magnetic nanostructures [2].

Fig. 1 The image shows how FEBID/FIBID can be used to grow nanostructures such
as nanowires, nanopillars and nanospirals

The competitive advantages of FEBID and FIBID will be described: singlestep nanolithography technique on a wide variety of substrates, with

high-resolution (around 10 nm) and with capability for the growth of
three dimensional nanostructures. The image sketches how FEBID and
FIBID work.
[1] R. Córdoba, A. Ibarra, D. Mailly, J. M. De Teresa, Nano Letters 18 (2018)
1379-1386
[2] J. M. De Teresa et al., J. Phys. D: Appl. Phys. 49 (2016) 243003

T4-O1: μSR on CeCo4B under pressure
C. Rusu1, D. Andreica1, I. G. Deac1, E. Burzo1, P. Vlaic2, A. Amato3, R. Tetean
1Faculty

of Physics, Babes-Bolyai University, Cluj Napoca, Romania

2Biophysics Department, University of Medicine and Pharmacy “Iuliu Hatieganu”, Cluj

Napoca, Romania
3Laboratory for Muon Spin Spectroscopy, Paul Scherrer Institute, Villigen, Switzerland

Polycrystalline CeCo4B was prepared by arc melting the constituent
elements in argon atmosphere. The sample crystal structure was
checked by X-ray measurements and was found to be single phase.
Magnetic properties of the sample were studied in the temperature
range 4.2-850 K and external magnetic fields up to 12 T. μSR
measurements were performed at different pressures in the range of 09.5kbar. From the μSR measurements at the ambient pressure the
temperature dependence of the order parameter in CeCo4B compound
was obtained. In the same time the transition temperature, (TC=293 K)
from ferrimagnetic order to paramagnetic behavior was determined.
The analisys of the experimental results around the structural
temperature transition Tt, suggests that the transition is not a pure
structural transition, being accompanied by a sublattice magnetization
reorientation. The anomalies, observed in macroscopic measurements
at Tt are enhanced by the applied pressure and shifted to larger
temperatures while TC is reduced. The order parameter and the
transition temperatures decrease when the pressure increases while the
structural/reorientation transition temperature increase with increasing
pressure. This behavior was explained by considering the enhancement
of (4f+5d)-3d hybridization due to the decrease of the interatomic
distances with increasing pressure. Total energy calculations as function
of the unit cell volume have been performed for NM and M states. The
magnetic state is more stable for V/V0≥0.94. The calculated unit cell
volumes of NM and M compounds are rather close, having a value of
about 0.98 V0 where V0 represents the experimental equilibrium volume.
The cobalt magnetic moment was correlated with the local atomic
environment.

T4-O2: Compensated ferrimagnetism in the half-metallic Mn-Co-V-Al
Heusler alloys
D. Benea1, R. Gavrea1, M. Coldea1, O. Isnard2,3, V. Pop1
1Faculty

of Physics, Babes-Bolyai University, Cluj-Napoca, Romania
Néel, Université Grenoble Alpes, Grenoble, France
3CNRS, Institut Néel, Grenoble, France
2Institut

We show detailed theoretical and experimental investigations on the
electronic and magnetic properties of the Mn2Co1-xVxAl Heusler
compounds. The electronic band structure calculations performed using
the Korringa-Kohn-Rostoker (KKR) Green’s function method show the
possibility to obtain half-metallic fully compensated ferrimagnets (HMFi)
in these Mn2-type of Heusler compounds. The experimental
investigations of the Mn2Co1-xVxAl Heusler compounds show a decrease
of the Curie temperature with V content, between 745 K (x = 0) and 671
K (x = 1). Ferrimagnetic near fully compensated behaviour with the
saturation magnetization of 0.29 µB/f.u. has been obtained for
Mn2Co0.5V0.5Al, in slight disagreement with Slater-Pauling rule. The band
structure calculations for Mn2Co0.5V0.5Al show half-metallic behaviour
and almost compensated ferrimagnetism with a total magnetic moment
of 0.3 µB /f.u. The magnitude of the individual spin moments of Mn, Co
and V is much increased compared with the corresponding values in
MnCoVAl Heusler alloy [1]. The fully compensated ferrimagnetic
behavior is predicted theoretically for the compounds derived from
Mn2Co0.5V0.5Al by slight variation of composition. For those compounds,
the half-metallic character is preserved, making them attractive for
spintronic applications.
[1] R Gavrea, C Leostean, M Coldea, O Isnard, V Pop, D Benea,
Intermetallics93 (2018)155.
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T10-I1: Complex physical phenomena in perovskite transition metal
oxides
Iosif G. Deac
Faculty of Physics, Babes-Bolyai University, Cluj-Napoca, Romania

We report the on the electrical and magnetic properties of some
perovskite-type complex oxides which have potential to be used in
technical applications. Phase separation scenario, transport and
magnetic properties of La(2/3)A(1/3)MO3 (M= Mn, Co; A = Ca, Sr)
compounds were analysed. The experimental data suggest the presence
of correlated ferromagnetic clusters embedded in some nonferromagnetic matrix. Charge ordering (CO) implies the real space
alternate ordering of the Mn3+ and Mn4+ ions in the nodes of the lattice.
The effect of the magnetic field and of the chemical substitutions were
studied in Ln(2/3)A(1/3)MO3 (Ln= La, Pr; A = Ca, Sr, Ba) compounds. Our
detailed studies have found that a high magnetic field can “melt” the CO
phase and demonstrated the depreciation of CO phase and the
enhancement of magnetism, by the substitution of non-magnetic d10
ions for the manganese ions. Intresting magnetotransport behaviors
were found in the ferromagnet/ferroelectric-type composite La1xCaxMnO3/BaTiO3 (x =0.45). It exhibits high electroresistance (ER) and
magnetocapacitance effects, while these were not found in the pure
manganite sample. This behaviour was explained by a magnetoelectric
coupling effect induced by the introduction of the
ferroelectric/piezoelectric BaTiO3 in the ferromagnetic LCMO. The
magnetocaloric effect was analysed in detail in a few series of perovskite
manganites and cobaltites like: Pr0.7Ba0.3MnO3 and Pr1-xSrxCoO3.

Magnetocaloric effect near room temperature was investigated in La0.7xEuxBa0.3MnO3 compounds. The magnetocaloric effect was estimated by
using isothermal magnetization measurement data. The large
magnetocaloric effect on a broad temperature range, recommend these
compounds as possible magnetic refrigerants. The perovskite-type
complex oxides exhibit higher chemical stability, and lower costs, when
we compare them with rare earth metals and their alloys.

T10-I2: Laser-driving of a cantilever beam in electrostatic force
gradients: application to high-resolution atomic force microscopy
H. Hasan, A. Barsella, A. Baldacchino-Jordan, M. Hurier, M. Pichois, M.
Vomir, B. Donnio, J.-L. Gallani, M. Rastei
IPCMS, CNRS Université de Strasbourg, Strasbourg, France

A systematic investigation was conducted to determine the effect that
surface orientation has on the segregation parameters of Sulphur (S)
segregating from a bcc Iron lattice. In the investigation AES and ToF-SIMS
was utilized to monitor the surface enrichment of S as a function of
temperature. The enrichment profile was utilized to extract the
segregation parameters of S. From Density Functional Theory (DFT)
calculations it was show that the migration energy is unaffected by the
orientation of the surface and the direction of migration in crystal. The
DFT calculations for a bcc Fe crystals with different low-index surfaces of
namely: Fe(100), Fe(110) and Fe(111) were performed and the
calculations suggested that S mainly migrate via lattice vacancies. Bulk
activation energies for the segregation of S, as calculated by DFT, for the
Fe(110), Fe(100) and Fe(111) orientations are 2.86 eV (276 kJ/mol), 2.75
eV (265 kJ/mol) and 1.94 eV (187kJ/mol), respectively. Experimental
data obtained by AES and TOF-SIMS clearly showed that there are
different segregation rates for the different crystal grains, which
confirmed the orientation dependence of the activation energy of
diffusion High quality-factor mechanical oscillators are known to couple
with laser radiation via various optomechanical effects including
radiation pressure. We report here on a certain configuration where an
electric field gradient is used to strongly enhance optomechanical
driving effects of a modified atomic force microscope cantilever beam.
We show that in addition to radiation pressure, the photons induce
several thermo-elastic effects at laser wavelengths matching the mirror
absorption bands. This photo-thermal excitation is found to efficiently
couple with electric field gradients even at large separations. The effect

is the result of resonant phenomena triggered by nonlinearities
(including hysteresis) in the oscillator response.

Fig. 1 Sketch of the set-up used in experiments. Mechanical response of a non-biased
cantilever beam when subjected to a modulated (and progressively detuned) laser
of a fixed wavelength.

The results are achieved experimentally in an atomic force microscope
operating under vacuum and explained theoretically through analysis of
the equation of motion of the cantilever beam. They highlight the
importance of intrinsic capacitive effects which might appear when
materials for tip and sample have dissimilar work functions. The findings
are readily implementable in numerous atomic force microscopy
applications for increasing the force detection sensitivity, but also in any
optomechanical system where large electrostatic force gradients can be
inserted.
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T3-O1: Fabrication and characterization of Cu nanowire arrays for
photovoltaic applications
A. M. Panaitescu1, S. Iftimie1, S. Antohe1,2, L. Ion1, A. Radu1, V.-A. Antohe1,3
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2Academy of Romanian Scientists, Academy of Romanian Scientists, Bucharest,
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3Institute of Condensed Matter and Nanosciences (IMCN), Université Catholique de
Louvain (UCL), Louvain-la-Neuve, Belgium

Solar energy has great potential to cover society needs in the context of
energy crisis the world is facing today. This is however achievable mainly
through seeking reliable and low-cost fabrication methods for highlyperformant photovoltaic devices. In this work, nanostructured collector
electrodes have been designed to increase the solar cells' efficiency. In
particular, back-contacts relying on large and dense arrays of verticallyaligned copper (Cu) nanowires (NWs) have been fabricated to
considerably enlarge the collector surface of the photogenerated
carriers, thus to improve the charge collection efficiency in future
photovoltaic applications. The Cu vertical NWs have been grown through
an electrochemical synthesis within the nanopores of an anodic
aluminum oxide (AAO) template. The proposed electrochemical
preparation protocol is cost-effective, versatile and allows an easy
control of the NWs aspect-ratio and density on the electrode' surface.
The superficial morphology and geometrical parameters of the Cu NWs
have been subsequently examined by scanning electron microscopy
(SEM). Afterwards, a semiconducting CdTe layer has been deposited by
vacuum thermal evaporation (VTE) on top of the previously prepared Cu
NWs back-electrodes, in an attempt to investigate the capability of the
inorganic CdTe film to entirely fill-in the gaps between the NWs, to
secure thus a high-quality holes collector of the ensuing photovoltaic

element. Additional optical characterizations allowed the calculation of
the deposited CdTe thickness, ultimately confirmed by direct SEM
measurements. However, our preliminary SEM observations show that
the CdTe layer did not fully penetrate the space between NWs probably
due to the high deposition rates associated with the VTE process,
pointing out that further processing optimizations are necessary.
Although still in the beginning, the obtained results are promising, and
the related work deserves consideration in the future, as it may allow
production of affordable and more efficient solar cells.

T3-I1: Actinide removal by mesoporous colloidal nanoparticles
L. Almasy1,2, M. J. Henderson1, A.-M. Putz3, T. Qiang1, M. Yan1
1State

Key Laboratory of Environment-friendly Energy Materials, Southwest
University of Science and Technology, Mianyang, China
2Department of Neutron Spectroscopy, Wigner Research Centre for Physics,
Budapest, Hungary
3Institute of Chemistry Timisoara, Romanian Academy, Timisoara, Romania

We present recent results of our ongoing studies on various approaches
of groundwater remediation from hazardous heavy metal ions
associated with nuclear industry [1,2]. We explored structural
characteristics, colloidal organization and sorption performance of
submicrometer sized particles – magnetic nanoparticles, synthetic
mesoporous silica and natural and modified clay mineral particles,
applied for sorption of U and Pu ions from aqueous media at different
concentrations and pH. The studied systems were investigated by a
range of structure sensitive methods, such as X-ray and neutron
scattering, electron microscopy, infrared spectroscopy, X-ray
photoelectron spectroscopy, nitrogen adsorption.
[1] Zhu S. et al., Appl. Surf. Sci. 447 (2018) 381-387
[2] Henderson M.J. et al., J. Hazard. Mater. 352 (2018)121-129.
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IL1: State-of-the-art transmission electron microscopy in the imaging
and scanning mode
Jörg K. N. Lindner
Paderborn University, Germany

Transmission electron microscopy (TEM) today allows for the
structural and chemical characterization of condensed materials at
lateral resolutions and sensitivities down to the single-atom level. It
is therefore regarded as one of the most powerful techniques for the
characterization of solids. The strengths of TEM technique(s) are
based on the short de Broglie wavelength of electrons with some ten
keV kinetic energy and the strong interaction of electrons with
matter by Coulomb forces. Since the advent of commercially
available correctors for the spherical and chromatic aberrations of
electron lenses, these strengths can be fully exploited both in the
TEM and in the scanning TEM (STEM) mode. In an Cs (spherical
aberration) corrected STEM the electron probe can be easily focused
down to a diameter much smaller than the typical distance of atomic
columns. Using a position sensitive electron detector, it is therefore
possible to even detect electric fields in between atomic columns and
to correlate this information with electron density distributions. Last,
but not least the considerably improved energy resolution of modern
STEMs also allows for the visualization of plasmonic and phononic
excitations. This lecture will present and explain examples for all
these recent TEM and STEM applications.
IL2: Functional polymers: generating new properties through physical
and chemical interactions between structurally different
macromolecules

Valeria Harabagiu
Petru Poni Institute of Macromolecular Chemistry, 41A, Aleea Grigore Ghica Voda,
700487 Iasi, Romania

Functional and reactive polymers are of great scientific and commercial
interests. They usual consist of a main chain and organic functionalities
linked to in different positions either directly or through the
intermediate of spacer groups. The chemical nature of the main chain,
the nature and content of the functional groups as well as the molecular
weight and polydispersity are the main parameters which are controlling
the properties. Their structures were systematically extended since the
beginning of macromolecular chemistry. One of the most important
applications of functional polymers is as precursors in the design of a
large variety of polymeric materials. The paper deals with the use of
functional (co)polymers in the design of different macromolecular and
supramolecular architectures, namely interpenetrating networks, coreshell hybrid nanoparticles, polyrotaxanes and with the physico-chemical
properties of the resulted advanced materials.
Acknowledgement: This work was supported by a grant of the Romanian
Ministry of Research and Innovation, CCCDI-UEFISCDI, project number
PN-III-P1-1.2-PCCDI-2017-0194/25PCCDI/2018, within PNCDI III.

IL3: The fifth phase of matter: A very brief overview of the
phenomenon of Bose-Einstein condensation, in connection with its
realization in trapped atomic gases

Georgios M. Kavoulakis
Technological Educational Institute of Crete, Heraklion, Greece
We are all familiar with the three phases of matter, i.e., gases, liquids,
and solids, and plasma.
The so-called “fifth phase of matter” is a state of matter that was
predicted in 1924 by A. Einstein, who, extending S. Bose’s work on
photons argued that in a gas of massive bosonic particles there is a
phase transition to a “Bose-Einstein condensed” state.
In this phase there is a macroscopic occupancy of a single-particle
state of the system and as a result microscopic, quantum, effects
show up on a macroscopic scale.
In addition to the strongly-interacting liquid Helium, nuclei, etc., in
the last 23 years this phase has been realized experimentally in
(dilute) vapours of atomic gases. These gases provide an ideal system
for studying this phase of matter and realize a confined superfluid,
with interesting complications as compared to the “traditional”
superfluid systems.
In my talk I will give a brief overview of some of the most important
experimental and theoretical studies of this problem, and I will also
comment on the possible future directions of this exciting field.
IL4: Ultrafast processes of charge separation in photosynthetic reaction
centers: a unique high efficiency for solar energy conversion into
chemical energy
D. A. Cherepanov1, I. V. Shelaev1, F. E. Gostev1, M. D. Mamedov2, A. A.
Petrova2, A. V. Aybush1, V. A. Shuvalov1,2, A. Yu. Semenov1,2, V. A.
Nadtochenko1

1N.

N. Semenov Institute of Chemical Physics, Russian Academy of Sciences, 117977
Moscow, Russia 2A. N. Belozersky Institute of Physical−Chemical Biology, Moscow
State University, 119992 Moscow, Russia

The lecture will consider the basic principles of the organization of the
photosynthetic apparatus of higher plants, give general ideas about the
molecular design of reaction centers and efficiency for solar energy
conversion into chemical.

Fig.1. Exemple of reaction center of the Photosystem-left; ultrafast primary
charge separation-right.

On the example of the reaction center of the Photosystem I (PS I, Fig.1),
methodological approaches to the investigation of fast processes will be
explained. The ultrafast primary charge separation in PS I from
cyanobacteria Synechocystis sp. PCC 6803 excited by femtosecond
pulses centered at 720 and 760 nm was studied by pump-to-probe laser
spectroscopy. The cutoff of short wavelength spectral components of
760 nm pulse allows direct excitation of reaction center chlorophyll
molecules without apparent involvement of the light-harvesting
antenna pigments. The transient spectrum manifests the features of the

primary ion-radical pair P700+A0– at time delay <180 fs, followed by
formation of the secondary pair P700+A1− with a characteristic time of
26 ps. The obtained data are rationalized in the framework of the
adiabatic three-state model that includes the chlorophyll dimer P700 as
the primary electron donor, and two symmetrically arranged nearest
chlorophyll molecules of the primary acceptor A0. A strong electronic
coupling between P700 and A0 is governed by a specific arrangement of
chlorophylls. Excitation in the maximum of P700 absorption band
generates electronic states with the highest contribution from excited
state P700*, whereas excitation in the far-red edge of P700 band
predominantly generates charge transfer state P700+A0− in both
branches of redox-cofactors. The model accounts for the ultrafast
formation of P700+A0– and the exponential decline of PS I absorption in
accordance with the Urbach rule.
Aknowledgements: This work was supported by Russian Science
Foundation grant 14-14-00789n.
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PL6: Optimizing the substrate-mediated laser ablation of biological
tissues: quest for the best substrate material
T. Maulouet1,2, B. Fatou1,2, M. Salzet2, I. Fournier2, M. Ziskind1, C. Focsa1
1Laboratoire

de Physique des Lasers, Atomes et Molécules, Université de Lille, LILLE,
France
2Laboratoire PRISM - Protéomique, Réponse Inflammatoire, Spectrométrie de Masse,
Université de Lille, LILLE, France

Laser micro-sampling is a promising tool for ambient pressure imaging
of biological material by mass spectrometry. Conventional approaches
use laser energy coupling into the analyzed sample through electronic
(UV) or vibrational (IR) channels. In a recent study [1], we have
demonstrated efficient micro-sampling of biological material through a
substrate-mediated laser ablation (SMLA) mechanism using nonresonant visible radiation. Taking advantage of this effect, a large-scale
proteomic analysis of micro-sampled tissue sections was performed,
demonstrating the possible identification of about 400 proteins,
including minor species, from an irradiated surface of 400 μm diameter.
Fundamental investigations on biological standards revealed the role of
the substrate optical properties in the ejection process. We further
extended these studies by considering the substrate thermodynamic
properties. A systematic investigation on the sampling efficiency of
homogeneous tissue sections placed on top of various selected
substrates was performed. Two ejection mechanisms are clearly
evidenced and interpreted in the frame of a simple model based on the
substrate properties and the laser beam profile. Improvement of the
ejection yield and spatial resolution is also discussed in this frame, in
view of the practical application of this technique in the field of
(bio)chemical mass spectrometry imaging.

[1] B. Fatou, M. Wisztorski, C. Focsa, M. Salzet, M. Ziskind, I. Fournier, Sci.
Rep. 5:18135, 2015

PL7: Inorganic oxides for photovoltaic applications: alternative routes
for efficient light harvesting
M. Balestrieri1, A. Quattropani2, D. Stoeffler1, B. Kundys1, M. V. Rastei1, T.
Fix2, A. Dinia1, A. Slaoui2, S. Colis1
1Departement

de Chimie des Matériaux Inorganiques, Institut de Physique et Chimie
des Matériaux (IPCMS), Strasbourg, France
2Matériaux pour Composants Électroniques et Photovoltaïques (MaCEPV), ICube
laboratory, Strasbourg, France

Although Si-based solar cells are widely used to convert light into electric
current, alternative materials are intensively studied in order to improve
the performances of solar cells. For this purpose, different strategies can
be adopted. One strategy takes advantage of the down-shifting or downconversion phenomena that can limit the thermal losses and increase
the number of photons that can be converted into electric current. For
this purpose, a large bandgap rare-earth doped oxide layer is added on
the top of the solar cells. This material converts high energy photons in
one or two lower energy photons that can be further absorbed in the
cell and increase the cell efficiency. The costs are minimized since the
only change required of the cell is the deposition of an additional layer
atop. Here the case of ZnO and SnO2 doped with Yb or Nd are presented.
Photoluminescence spectra clearly show the presence of down shifting.
When integrated in solar cells, a 1 % efficiency improvement is obtained
in the case of Yb doped SnO2. The modest improvement suggests that
the absolute transfer efficiency from the host to the rare earth ions is
rather low. Another way to improve the efficiency of solar cells could
result from the use of ferroelectric oxides as photon absorber. Besides
their chemical stability when compared to hybrid perovskites,
ferroelectric oxide based solar cells do not need a p-n junction as in
conventional photovoltaic devices since the internal electric polarization
is now responsible for electron-hole separation. The main challenge is to
develop ferroelectric oxide materials with high an appropriate bandgap
with respect to the solar spectrum. Such oxide could be the Bi2FeCrO6
(BFCO) double perovskite. In epitaxial films, the gap can be modulated

from 1.9 to 2.6 eV by controlling the growth conditions which influences
on the Fe/Cr order. Band structure calculations confirmed our
experimental results. The ferroelectric properties were studied using the
piezoresponse force microscopy (PFM). Finally, test devices based of
BFCO were fabricated and their photovoltaic properties will be
presented.
.

PL8: Surface nanostructured biomaterials/biofluids interfaces
Epitaxial stabilization of ferroelectric Hf0.5 Zr0.5 O2 thin films
J. Lyu, I. Fina, J. Fontcuberta, F. Sanchez
Laboratory of Multifuctional Thin Films and Complex Structures, Instituto de Ciencia
de Materiales de Barcelona (ICMAB-CSIC), Bellaterra, Spain

Robust ferroelectricity at room temperature was recently discovered in a
metastable orthorhombic phase of doped HfO2 [1]. The full compatibility of
this oxide with CMOS processes opens opportunities for non-volatile
ferroelectric memories. The metastable phase is stabilized in nanometric
grains coexisting in polycrystalline films with non-ferroelectric phases. The
polycrystallinity challenges the understanding of the role of interfaces and
crystal orientation on the ferroelectric properties. Epitaxial ferroelectric
HfO2 films, more convenient for this purpose, have been scarcely reported
[2] and little is still known about the epitaxial growth process, and film
structural and ferroelectric properties. We have grown Hf0.5 Zr0.5 O2 films by
pulsed laser deposition. We have studied the influence of substrate
temperature, oxygen pressure during deposition, and film thickness on the
epitaxial growth of the ferroelectric phase. Suitable deposition parameters
permit epitaxial stabilization of Hf0.5 Zr0.5 O2 (111) films. X-ray diffractometry
reveals very small amount of non-ferroelectric phases and atomic force
microscopy shows extremely flat films deposited under optimized growth
conditions. The films are ferroelectric at room temperature without
significant wake up effect. The remnant polarization, up to around 25 μC/cm
2
, depends notably on substrate, deposition parameters as well as on the
film thickness. Detailed structural and electrical characterization will be
presented, including the first measurements of fatigue and retention in
epitaxial films. They show good endurance and retention longer than 10
years.
[1] T. S. Boscke et al., APL 99 (2011) 102903
[2] T. Shimizu et al., Sci. Rep. 6 (2016) 32931

PL9: Anatomy of interface-induced phenomena in nanostructures
comprising transition metals, oxides and graphene for advancing
spintronics and spin orbitronics
Mairbek Chshiev1
1SPINTEC,

Univ. Grenoble Alpes, CEA-INAC, Grenoble, France

Theoretical insights are privided into spin-orbit coupling based
phenomena such as perpendicular magnetic anisotropy (PMA) [1] and
Dzyaloshinskii-Moriya interaction (DMI) [2] at interfaces comprising
transition metal and insulator, metal or graphene. First, the nature of
PMA at Fe|MgO interfaces is unveiled by evaluating the orbital and layer
resolved contributions to magnetic anisotropy in Fe/MgO interfaces and
MTJs with diﬀerent interfacial conditions. Mechanisms of the
optimization of the effective anisotropy as well as of its electric field
control are discussed. Next, the main features and microscopic
mechanisms of DMI behavior are elucidated in Co/Pt and other Co/heavy
metal bilayers. Furthermore, several approaches for DMI enhancement
and manipulation will be presented including, in particular, physical
mechanisms of DMI behavior in Pt/Co/MgO structures allowing
observation of room temperature skyrmions. The behavior of PMA and
DMI will then be addressed for nanostructures comprising Co/graphene
interfaces which may be of strong interest for graphene spintronics [3].
Finally, the mechanisms inducing the magnetism in graphene via
magnetic insulators (MIs) proximity effect will be discussed including
four cases of different studied magnetic insulatorse: EuO, EuS, cobalt
ferrite (CFO) as well as yttrium iron garnet (YIG)[4].
[1] B. Dieny and M. Chshiev, Rev. Mod. Phys. 89 (2017) 025008
[2] H. X. Yang et al, Phys. Rev. Lett. 115 (2015) 267210
[3] S. Roche et al, 2D Materials. 2 (2015) 030202
[4] A. Hallal et al, 2D Materials 4 (2017) 025074.

PL10: Spinorbitronics in engineered SrTiO3-based 2-dimensional
electron systems
D.C. Vaz1, P. Noel2, E. Lesne1, J. P. Attané2, J. M. George1, A. Fert1, N. Bergeal3,
L. Vila2, M. Bibes1, A. Barthélémy1
1Unité

Mixte de Physique CNRS/Thales, Palaiseau, France
Institut Nanosciences et Cryogenie, Grenoble, France
3LPEM, ESPCI, Paris, France
2SPINTEC,

Despite being a wide bandgap insulator, SrTiO3 (STO) is a very interesting
oxide template to form 2-dimensional electron systems (2DES). The first
STO-based 2DES was discovered at the interface with another wide
bandgap insulator, LaAlO3 (LAO) [1], but it was later found that STO
surfaces could also become metallic in vacuum and that a 2DES would
form if a reactive metal such as Al was deposited onto STO [2]. STObased 2DES possess common features, such as typical carrier densities
in the 1013 cm-3 range, splitted Ti 3d bands with different orbital
character, a strong sensitivity to electrostatic effects and gating, and
relatively long scattering times. In addition, the electric field present in
the 2DES region results in a Rashba effect that is sensitive to a gate
voltage. In this talk, I will show how the electronic properties of LAO/STO
2DES can be tuned by depositing different metallic overlayers [3]. In the
second part of the talk, I will describe how it is possible to make use of
the Rashba effect in the 2DES to achieve spin-charge conversion via the
Inverse Edelstein Effect. Through spin-pumping, we injected a spin
current from a ferromagnetic film into the oxide 2DES and detected the
resulting charge current. The spin-charge conversion can be strongly
modulated by a gate voltage, in amplitude and sign [4]. We will discuss
this gate dependence on the basis of the electronic structure of the
2DES.
[1] A. Ohtomo, H. Y. Hwang, Nature 427 (2004) 423-426
[2] A.F. Santander-Syro et al, Nature 469 (2011); 189-193
[3] T. C. Rödel, Adv. Mater. 28 (2016) 1976-1980
[4] D.C. Vaz et al, Adv. Mater. 29 (2017) 1700486

PL11: Electronic spin precession at low energy in all solid state devices
C. Vautrin, D. Lacour, G. Sala, Y. Lu, F. Montaigne, M. Hehn
Institut Jean Lamour, Université de Lorraine, 54011, Nancy Cedex, France

In 2002, the electronic spin precession induced by an external magnetic
field have been studied by F.J. Jedema and coworkers at the Fermi Level
in all solid state devices [1]. Later, Ian Appelbaum et al. demonstrates
spin precession for hot electrons (E>EF) in Silicon [2]. In this class of
experiments the active layers (hosting the precessing electrons) are nonferromagnetic layers. For this reason, high external applied magnetic
fields are required to induced measurable effects. While these two
demonstrations have been performed in all solid state devices following
a parallel approach, Wolfgang Weber and collaborators in 1998 reported
the first experiments of electronic spin precession in ferromagnetic layer
by injecting electrons from vacuum into a ferromagnetic layer [3]. These
last class of experiments limit the accessible energy range to relatively
high energies (higher than the metal work function). During this talk we
will report the first measurements of the electronic spin precession in
the internal field of a ferromagnetic magnetic layers in an energy range
relevant for applications.
[1] F. J. Jedema, H. B. Heersche, A. T. Filip, J. J. A. Baselmans and B. J. van
Wees, Nature 416 (2002) 713
[2] I. Appelbaum, B. Huang, D. J. Monsma DJ, Nature 447 (7142):295-8
(2007).
[3] D. Oberli, R. Burgermeister, S. Riesen, W. Weber, H. C. Siegmann,
Phys. Rev. Lett. 81 (1998) 4228,
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T5-O1: Growth and transport properties in fully heteroepitaxial oxidebased magnetic tunnel junctions with atomically controlled interfaces
F. Gellé1, F. Schleicher2,5, K. Katcko2, R. Chirita1, G. Versini3, S. Barre3, C.
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La0.67Sr0.33MnO3 (LMSO) is a promising material for spintronic devices
due to its ferromagnetic properties at room temperature and its halfmetallic character suggesting a strong spin polarization at the Fermi
level. It presents a small magnetic anisotropy, a low coercive field and a
low resistivity. All these properties recommend this system to be used
as electrode in magnetic tunnel junctions (MTJ) that can be further
integrated in spintronic devices. However, as already pointed out by
previous studies, the transport and magnetic properties are strongly
correlated to the quality of the magnetic/non-magnetic interfaces. It
was suggested that the interfaces should be controlled at the atomic
scale as this was shown in the case of the Fe/MgO system. The present
work is focused on the growth, structural, morphological, magnetic and
transport properties of epitaxial LSMO/SrTiO3/LSMO heterostructures.
The samples are deposited by pulsed laser deposition on atomically flat
TiO2-terminated SrTiO3(100) substrates and the layer-by-layer growth is

monitored by RHEED. X-ray diffraction and scanning transmission
electron microscopy observations indicate clearly that the samples are
single crystalline and that the interfaces are flat and sharp at the atomic
level. Magnetic measurements show a sharp two step magnetization
reversal corresponding to the two LSMO layers. Spin dependent
transport results show a TMR of 70 % at 10 K and 350 mV bias voltage.
Voltage and temperature dependent effects on the TMR, coercive field
and dI/dV will be also discussed.
T5-I1: Towards THz spin-torque oscillators
Alina Deac
Institute of Ion Beam Physics and Materials Research, Helmholtz-Zentrum DresdenRossendorf, Dresden, Germany

We investigate the potential of the recently discovered class of almost
compensated ferrimagnetic Mn-Ga pseudo-Heusler alloys [1] for high
frequency applications. To estimate the frequency ranges where such
devices could operate, we first conducted high-field magnetotransport
measurements [2] on selected films with different composition and,
therefore, different compensation temperatures (Tc) and anisotropies.
In manganese ruthenium gallium (MRG), for instance, both the
transverse Hall resistivity and longitudinal resistivity were recorded in
magnetic fields up to 58 T, at variable temperature. MRG exhibits a large
spontaneous Hall angle of ~2%, coercivity exceeding 1 T at room
temperature (RT) and very low net magnetisation of 25kA/m. Despite
having no net moment at Tc, the magnitude of the Hall signal does not
become zero, indicating both a half-metallic nature of the material and
that the magnetotransport is dominated by one sublattice only. By
comparison to analytical and mean-field calculations of the sublattice
magnetisation directions, we can estimate both the sublattice
anisotropy and interlayer exchange coupling. From these values, the outof-phase and in-phase resonance modes are expected to lie around 0.3

THz and 2 THz, respectively. The out-of-phase resonance mode was
directly measured for ferrimagnetic Mn3-xGa thin films as function of
anisotropy and applied magnetic fields up to 10 T. At low applied fields,
we find that the resonance frequency ranges between 200 and 350 GHz
for films with different compositions and, hence, anisotropy [3].
Furthermore, MRG-based magnetic tunnel junctions demonstrate
magnetoresistance ratios as high as 40% at 4.2 K and 12% at RT [4],
providing proof of concept for efficient on-chip emitters of coherent,
narrow-band light pulses in the THz gap.
Aknowledgements: This work was supported by the Helmholtz Young
Investigator Initiative Grant VH-N6-1048 and the EU FET-Open Project
TRANSPIRE DLV-737038.
[1]. Kurt H. et al., PRL 112, 027201 (2014)
[2]. Fowley C. et al., J. Phys. D 48, 164006 (2015)
[3]. Awari N. et al., APL 109, 032403 (2016)
[4]. Borisov K. et al., APL 108, 192407 (2016)
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T10-I5: Plasmonic behavior of nanocomposites of fluoride with metal
nanoparticles fabricated by hybrid PVD deposition techniques.
J. Lancok, T. Zikmund, J. Bulir, M. Novotny
Department of Analysis of Functional Materials, Institute of Physics CAS, Prague,
Czech Republic

Fluoride doped by rare-earth (RE) makes them excellent for
optoelectronics and photonics applications. However, due to the low
absorption cross-section of the RE ions, the efficiency of the converting
layer needs to be increased. One of concept to overcome this drawback
is to combine RE with metallic nano-particles (NPs) which exhibit local
surface plasmon resonance LSPR in UV and visible spectral range. The
lecture reports on hybrid PVD deposition technique of nanostructured
thin films by combining the magnetron sputtering, pulsed laser
deposition and evaporation supported by auxiliary plasma. This method
operates under new physical conditions. Therefore, it makes possible to
fabricate new advanced nanostructured films with unique functional
properties such as the metal fluoride films with a unique plasmonic and
luminescence properties. In our work we demonstrated successfully
fabricatioof Ag, Al and Bi NPs embedded by LiF, CaF2 and Pr3+:CaF2 films.
The fabrication of metallic NPs in UHV conditions embedded in fluoride
matrix prevent the oxidisation, which could degrade of plasmonic
properties of NPs. The prepared layers were analysed by spectral
ellipsometers in the spectral range from 145 nm to 5000 nm. The
analysis of the measured date revealed an absorption band in the range
from 200nm up to 450 nm corresponds to LSPR of incorporated metallic
NPs depending on the metals and size, respectively. Results were
compared and discussed with the results of analysis structural properties

performed by SEM, TEM, AFM and XRD. The calculated absorption cross
absorption effective cross-section will be compared with experimental
results. The plasmonic behaviour of metal NPs, effect of size distribution
density distance between the NPs and RE ions on luminescence and
down conversion properties of Pr3+:CaF2 films will be presented as a
function of their structural properties.

T10-I6: High vacuum Proton Exchange (HiVacPE) in lithium niobate
crystals for high-index contrast nonlinear waveguides
A. P. Rambu1, A. M. Apetrei1, F. Doutre2, H. Tronche2, M. de Micheli2, S.
Tascu1
1Research

Center on Advanced Materials and Technologies, Sciences Department,
Alexandru Ioan Cuza University of Iasi, Iasi, Romania
2Institut de Physique de Nice, UMR 7010, Université Côte d’Azur, CNRS, Nice, France

High-index contrast lithium niobate (LN) waveguides fabricated with
precise control and reproducibility are of high interest for nonlinear
and/or electro-optical highly efficient and compact devices for a wide
range of applications in modern photonics. Here we present a new
process to fabricate optical waveguides in LN substrates that we called
High Vacuum Proton Exchange (HiVacPE) [1]. We experimentally validate
a high refractive index variation up to Δn=0.1 without degrading the
crystal nonlinearity and an excellent optical quality of the waveguides in
term of propagation losses (0.16dB/cm). On top of that, we propose an
original and very useful method of analyzing of experimental data which
reveals valuable information about the waveguides and their most
important parameters. This method can be used for the analysis of the
waveguides fabricated by any other proton exchange techniques.
[1] A. P. Rambu, A. M. Apetrei, F. Doutre, H. Tronche, M. de Micheli, S.
Tascu, J. Lightwave Technol., vol. 36 (13) (2018) 2675-2684.
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T11-I1: Design, characterization and lithographic application of Si
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M. Bollani1, M. Salvalaglio2, M. Lodari1, M. Naffouti3, A. Benkouider3, T.
Bottein3, A. Voigt2, T. David3, I. Fraj3, L. Favre3
1Institute

for photonics and nanotechnologies, LNESS, IFN-CNR, Como, Italy
of Scientific Computing, Technische Universität, Dresden, Germany
3IM2NP laboratory, Aix Marseille Université, Marseille, France
2Institute

Silicon-based nanocrystals represent a promising resource both for
next generation electronic devices and for nano-photonics applications
but require precise size, shape and position control [1,2]. However,
owing to their large surface-area-to-volume ratio, thin semiconductor
solid films are often unstable upon annealing. Under the action of
surface diffusion the film breaks eventually forming isolated islands.
This is one of the main factors impeding the use of ultra-thin silicon
films on insulators (UT-SOI) for the further miniaturization of electronic
components. Here, with an e-beam lithographic method, we
demonstrate the ultimate control of UT-SOI dewetting for the precise
formation of complex nano-architectures featuring extremely reduced
fluctuations of size, shape and positioning (a few %) over hundreds of
repetitions and on large scales. The solid state dewetting initiated at
the edges of the patterns controllably creates the ordering of
nanocrystals (NCs) with ad hoc placement and periodicity [3].

Fig. 1 Optical dark-field microscopy images. Each panel displays the full patterned
area and an enlarged view of a single dewetted patch.

The NC size is tuned by varying the nominal thickness of the film while
their position results from the association of film retraction from the
edges of the lay out and Rayleighlike instability. Islands formation,
organization, positioning and composition are studied by dark-field,
atomic force and transmission electron microscopy (Figure 1 and 2).
Predictive phase-field simulations of the mass transport mechanism,
assess the dominant role of surface diffusion providing a tool for further
engineering this hybrid topdown/ bottom-up self-assembly method.
Finally, we show its potential by fabricating nano-transfer molding for
nanoimprinting lithography of titania and silica xerogels on silicon and
glass substrates.
[1] M. Abbarchi et al., ACS Nano 8 (2014)11181
[2] I. Berbezier et al., J.Appl.Phys.113 (2013) 064908
[3] M. Naffouti et al., Science Advance 3 (11) (2017) 1472.

T11-I2: On the organization of self-assembled monolayers of small
organic molecules for tuning the electrical and optical properties of
surfaces
Lionel Patrone
Institut Matériaux Microélectronique Nanosciences de Provence, IM2NP UMR CNRS
7334, Yncréa Méditerranée / ISEN-Toulon, Maison du Numérique et de l’Innovation,
Place Georges Pompidou, Toulon, France

Self-assembled monolayers [1] is one of the most promising strategy for
giving surface specific properties with a nanoscale control. An important
field of application of self-assembled monolayers (SAMs)is the so-called
“molecular electronics” within which self-assembly is a very powerful
way to obtain the organization at large surface scale of molecules
showing particular electro-optical properties. After the principle of SAM
preparation, the motivation of developing SAMs of small organic
molecules will be illustrated by some examples of controlling the
molecular structuration on silicon surfaces. How organization at the
molecular scale acts on electro-optical properties of molecular
chromophores will then be particularly discussed through two examples:
a structure-electrical properties relationship probed by STM and
spectroscopy [2] where the dispersion of electrical properties has been
clearly related to the disorder of the SAM, and the SAM of a novel noncharged push-pull thiophene-based chromophore [3]. For the latter,
dense SAM formation of such non-charged donor-acceptor
chromophore, either by direct grafting or by using a sticking monolayer,
is for the first time clearly demonstrated by spectroscopy (XPS, UV-vis,
IR, SERS), ellipsometry, scanning probe microscopy (STM, AFM), and
electrochemical measurements. Besides, good film quality is highlighted
and local I-V characteristics measured by STM exhibit electrical
rectification. Such I-V curves are correlated to UPS (filled states) and IPES
(empty states) measurements and are consistent with the structure of
the SAM-organized push-pull molecules standing upright at the surface.

This unique combination of properties makes such SAM a system of
choice for the foreseen applications like in the field of photovoltaic
energy conversion with organized and tunable donor/acceptor moieties
and optical rectenna.
[1] A. Ulman, Chem. Rev. 96, 4, 1533 (1996);
[2] X. Lefèvre et al., J. Phys. Chem. C 119(10), 5703 (2015);
[3] V. Malytskyi et al., J. Phys. Chem. C 119(10), 5703 (2015)
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The M/S contact is an important part of the electronic and
optoelectronic devices, either as an active element or as a charge carrier
collector. The M/S interface processes and the diffusion potential value
at the M/S contact depend on two factors: a) The difference between
the metal work function ΦM and the semiconductor work function ΦS; b)
The presence of the surface states in the semiconductor. Taking into
account these factors the classification of the M/S interfaces, prepared
with different work function deposited on n- or p-type semiconductors,
will be presented. Elements of depletion layer theory at M/S interface
together with the models for the transport charge carrier through them
will be detailed discussed too [1,2]. In the second part of this
presentation, the properties of organic-on-inorganic (OI) semiconductor
contact barrier diodes, where the 3, 4, 9, 10 perylenetetracarboxylic
diimide (PTCDI) and the copper phthalocyanine (CuPc) serve as the
organic thin film, are discussed. The results presented can be fully
understood in terms of the thermionic emission-space-charge limited
(TE-SCL) current model introduced for OI structures with prototypical
aromatic compound; 3,4,9,10 perylenetetracarboxylic dianhydride
(PTCDA) vapor-deposited onto n- and p-Si substrates. Also, under
moderate and high reverse bias voltages the results obtained can be
understood in terms of the organic-on-inorganic heterojunction (OI-HJ)
model. Comparisons between diode performances and theory are made.

The resulting diodes are superior with respect to conventional Schottky
diodes due to enhanced contact barriers and reduced edge effects. The
low-frequency conductance and capacitance characteristics can be used
to obtain information about the magnitude and energy distribution of
surface states in inorganic semiconductor band gap. Also, the carrier
concentration profile of the substrate can be convenient obtained. This
technique is applied to 0I diodes using thin films of copper phtalocyanine
(CuPc) and 3,4,9,10 perylene-tetracarboxylic diimide (PTCDI) vapourdeposited onto p-Si substrates.
[1] S. Antohe, Organic materials and Electronic Devices, Editing House of
University of Bucharest, Bucharest 1996.

IL6: Semiconductor quantum dots: new materials and trends
Dietrich RT Zahn
Semiconductor Physics, Chemnitz University of Technology, Chemnitz, Germany

Cd-based quantum dots (QDs) are the drosophila in colloidal QD research.
However, for many applications the presence of cadmium is unwanted.
Therefore, other material systems such as Cu-based systems are considered
in detail. In particular, CuInS2/ZnS core-shell and alloyed QDs are promising
candidates for applications in biolabeling, photocatalysis, solar energy
conversion, and light emitting diodes. The growth mechanism and
subsequent internal structure of such heterogeneous QDs are therefore of
crucial importance, as they strongly affect their optical and electronic
properties. The lecture, after briefly introcuding the basics of colloidal QD
growth, will focus on characterisation predominantly using resonant Raman
spectroscopy for probing the structure of CuInS2/ZnS and Cu-Zn-In-S/ZnS
core-shell NCs, as well as the evolution of Cu2−xS QDs into CuInS2 via the
heterogeneous Cu2−xS/CuInS2 phase. We demonstrate that the particular
phases can be distinguished based on their characteristic Raman modes and
tuning the exciting laser energy into resonance with the bandgap of the
particular phase. Further material systems will be briefly discussed.

IL7: Biomolecules and nanoparticles: friends or enemies?
Mikhail Avdeev
Frank Laboratory of Neutron Physics, Joint Institute for Nuclear Research, Dubna,
Russia

Structural aspects of interaction of nanoparticles with biological
macromolecules of various kinds in liquid suspensions are reviewed. The
general questions concerning the development of nanoparticles for
biomedical applications, behavior of nanoparticles in biological media
and their biocompatibility are covered. Special attention is given to the
use of scattering methods such as X-ray and neutron scattering as a part
of comprehensive investigations. Among the experimental examples are
the studies of biological activities of carbon nanoclusters (fullerenes,
nanodiamonds) and magnetic structures (nanocrystals and their
associations with protein molecules).

IL8: Magnetization states in colossal magnetoresitance materials
Iosif G. Deac
Faculty of Physics, Babes-Bolyai University, Cluj-Napoca, Romania

The perovskite manganites Ln(1-x)A(x)MO3 (Ln= lanthanide; A = Ca, Sr, Ba)
display a number of remarkable properties including an anomalously
large negative magnetoresistance, the so-called ‘‘colossal’’
magnetoresistance (CMR) effect. Such a behavior can be explained if the
double exchange interaction occurs between the Mn3+ and Mn3+ ions
within these compounds. But experimental data show that double
exchange is not enough since some other aspects need to be considered
due to the close coupling between lattice, electronic and magnetic
degrees of freedom. Jahn-Teller effect gives rise to the distortion of
crystalline lattice with the occurrence of the corresponding polarons
which will affect the magnetic order. These will result in orbital ordering
(OO) and insulating charge ordering (CO) which implies the real space
alternates ordering of the Mn3+ and Mn3+ ions in the nodes of the lattice.
The phase separation scenario presumes the coexistence of hole-poor
regions with hole-rich regions, that can lead to the presence of
ferromagnetic clusters embedded in some non-ferromagnetic matrix
resulting in complex magnetic states which can be selected by external
magnetic fields, chemical or hydrostatic pressure. The insulating CO
phase can be “melt” by a high magnetic field and the electrical
conductivity recovered. Non-magnetic impurities can also destroy the
Mn3+ and Mn3+ order and the CO/OO phase, enhancing the magnetism
in these compounds. Some examples will be analysed: La0.4Ca0.6M’xMn(1x) (M’ =Ga, Ge). In the case of the compound Nd0.5Ca0.5MnO3, replacing
Ca2+ ion by the larger Sr2+ ion the distortion of the Mn3+O6 octahedra is
reduced. More symmetric domains will develop around the Sr2+ ion
allowing a better overlapping of the Mn and O orbitals, and this will
result in the formation of small FM domains, enhancing again the
magnetism in this compound.
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PL12: PLD advantages on tailoring the functional properties in
perovskite thin films
N.-D. Scarisoreanu, M. Dinescu
Lasers, INFLPR, Magurele, Romania

Nowadays, the quest for revealing new or improved functionalities in the
recently developed lead-free piezoelectric and ferroelectric materials is
at its peak. Perovskite materials such as BiFeO3 (BFO) or
(Ba1−xCax)(ZryTi1−y)O3 (BCZT) are key materials in recent research due to
their high dielectric constant and strong piezoelectric response or energy
related properties. The new lead-free BCZT ceramics were intensively
developed in last years: the ferroelectric, dielectric and piezoelectric
properties are maximized at MPB point. Varying the Ba/Ca and Zr/Ti
ratios a huge dielectric constant (1800<ε<3000) and piezoelectric
coefficient (d33~650 pC/N) have been obtained. Among inorganic
perovskite materials, bismuth ferrite (BiFeO3, BFO) is a roomtemperature multiferroic material, with many attractive properties such
as small value for the direct band gap (2.69-2.71 eV) as compared with
most ferroelectric materials, high remnant ferroelectric polarization (95
μC/cm2), Curie temperature (Tc~1103 K), exhibiting thus photovoltaic
and photocatalytic behaviour. In this work we will show how the
functional properties of such materials can be improved by tailoring the
space of constraints (i.e. epitaxial strain, chemical pressure due to
dopants). Using Pulsed Laser Deposition (PLD) technique, the role of
epitaxial strain and fine stoichiometric changes induced into the BFO and
BCZT nanostructured thin films during growth on the enhancement of
functional (electrical, photoelectrochemical, piezoelectric) properties is
revealed. The thin films structural aspects and induced microstrain due
to the lattice misfit between the lattice parameter of perovskite films
and the used substrates were studied by X-ray diffraction and highresolution transmission electron microscopy.

PL13: Study on UV induced growth of CdS nanoparticles in polymer
films
N. Bityurin1, A. A. Smirnov1, A. Kudryashov1, S. Gusev2, D. Tatarskiy2
1Laser

nanomodifications of materials, Institute of Applied Physics of Russian
Academy of Sciences, Nizhny Novgorod, Russia
2Magnetic nanostructures department, Institute for Physics of Microstructures of
Russian Academy of Sciences, Nizhny Novgorod, Russia

We present new experimental and theoretical results on kinetics of
photoinduced growth of CdS nanoparticles within the polymer matrix
possessing with a highly soluble precursor. The initially optically
transparent (polymethylmethacrylate based) samples are irradiated by
a light-emitting diode operating at 365 nm for different intensities and
different temperatures. The transmission electron microscopy proves
the existence of CdS nanoparticles within the irradiated domains. We in
situ monitor the evolution of the absorbance spectra in all visible range
using the combination of white LED and UV LED. The study shows that
the increase in absorbance is temperature dependent, and at a fixed
temperature, it is determined by UV exposure rather than the intensity
or irradiation time separately. The dependence of the growth rate on
ambient temperature is observed. The photoinduced formation of CdS
nanoparticles is a complicated process that includes a photo-mediated
destruction of the precursor molecules followed by a diffusion-assisted
growth of nanoclusters. The exposure dependence of the absorbance
can be understood as suggesting that the precursor destruction is the
limiting stage here. The feature of the growing semiconductor
nanoparticles is that rather small particles do not absorb radiation at the
particular wavelength because of the quantum confinement, and the
extinction cross section of sufficiently large particles, whose dielectric
function is close to that of the bulk material is proportional to the volume
of the particle. The theory also takes into account the finite thickness of
the sample and the nonlinear effects of radiation shielding. The exposure
dependence of the process allows application of the mathematical
approach developed by N. Bityurin et al [1, 2]. This approach is further
developed allowing obtaining an expression for the experimentally
measured time-dependent absorbance at different wavelengths,

including the wavelength of irradiation and the wavelengths at which the
initial absorption can be neglected.
Aknowledgements: The work is supported by Russian Science
Foundation (Grant No. 14-19-01702).
[1] N. Bityurin, Appl. Surf. Sci. 138-139 (1999) 354-358
[2] N. Bityurin et al, Chem. Rev. 103 (2003) 519-552.

PL14: A2-B6 Compounds thin films used in photovoltaics for
terrestrial and space applications
Stefan Antohe1,2
1Faculty
2Physics

of Physics, University of Bucharest, Magurele, Romania
Section, Academy of Romanian Scientists, Bucharest, Romania

Due to their physical and chemical properties (such as suitable band
gaps, large absorption coefficients and good chemical stability) CdS and
CdTe thin films are interesting materials for electronic and
optoelectronic devices, including particularly, the photovoltaic cells for
both terrestrial and space applications. For this specific application, it is
of prime importance to study the influence of ionizing radiations on the
structural, electrical and optical properties of the component materials
on a hand and on the photovoltaic structures based on them, on the
other hand. In this paper, the photovoltaic cells based on CdS/CdTe thin
films, produced by thermal vacuum sublimation, were irradiated with
protons and alpha particles, (both components of cosmic rays), at room
temperature. The irradiation energy for both protons and alpha particles
was 3 MeV and the fluencies were 1014 protons/cm2 and 1013 alpha
particles/cm2, respectively. The effects of irradiation were studied by
investigating the changes in the structural, morphological, electrical and
optical properties of the component thin films and prepared cells. The
parameters characterizing a photovoltaic cell, short-circuit current, open
circuit photo-voltage and fill factor were calculated before and after
protons or alpha particles irradiation and the obtained values are
comparated. A discussion about the possible origin of those defects is
given. In this sense, it was found that proton irradiation in the abovementioned conditions results mainly in the introduction of defects at the
CdS/CdTe interface. Keywords: Solar cells, Cadmium Telluride, Thin
Films, Proton and Alpha Particles Irradiation
[1] O. Toma, L. Ion, M. Girtan, S. Antohe, Solar Energy, 108 (2014) 51-60.
[2] O. Toma, L. Ion, S. Iftimie, A. Radu, S. Antohe, Materials & Design, 100
(2016) 198 – 203.

PL15: Study of planar and developed electrochemical interfaces for
lithium power sources by neutron scattering
Mikhail Avdeev1,2
1Frank

Laboratory of Neutron Physics, Joint Institute for Nuclear Research, Dubna,
Russia
2Faculty of Natural and Engineering Sciences, Dubna University, Dubna, Russia

The performance characteristics of modern lithium power sources such
as energy capacity, power, stability of operation, service life, etc., are
largely determined by the processes occurring at charge separation
interfaces including the evolution of the structure, composition and
chemistry of electrodes and electrolytes. The report presents how
neutron scattering techniques allow studying the structure of
electrochemical interfaces of different types in the course of their
operation. High penetrating power of neutrons makes it possible [1] to
probe buried electrochemical interfaces by different neutron scattering
methods such as reflectometry applied to planar boundaries and smallangle scattering used in the study of developed pore structures.
Potentials of these methods are demonstrated by experimental
examples which deal with the general problems of the formation of solid
electrolyte interphase and lithium deposition on metal electrodes
contacting liquid electrolytes, as well as the pore filling by products of
electrochemical reactions in carbon fiber-based electrodes for lithiumair batteries. The work was done with the financial support of the
Russian Scientific Foundation (project N 17-12-01540).
[1] D.M. Itkis, J.J. Velasco-Velez, A. Knop-Gericke, A. Vyalikh, M.V. Avdeev
and L.V. Yashina, Chem Electro Chem 2 (2015) 1427.

PL-16: Thermal induced spin and magnon currents
Manuel Ricardo Ibarra
Institute of Nanoscience of Aragón, Laboratory of Advanced Microscopies,
Condensed Mater Physics Department, University of Zaragoza , Zaragoza, Spain

In this talk, I report relevant physical phenomena in the field of
spintronics that will influence the field of energy conversion. Charge and
spin constitute attributes of electrons that mediate new discovering in
metallic and magnetic materials. The discovering of the Inverse Spin Hall
Effect in metals with strong spin orbit coupling allowed the detection of
the existence of the spin currents. These dissipationless spin currents
can be present in metal and in ferromagnetic insulator. The recent
discovery of the Spin Seebeck and Spin Peltier effects, open a new field
of research that involves new physic for energy conversion. Here I will
show evidence of how these effects are amplified in multi-layered
systems in which the existence of Non-Magnetic metal/Ferromagnet
interfaces, give rise to a strong enhancement of the spin Seebeck effect
in Fe3O4/Pt multiple-bilayers due to the magnon spin currents
conversion in electron spin currents and vice-versa through the
heterostructure.

Invited Lectures
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IL9: Introduction to luminescence
Hendrik C. Swart
Department of Physics, University of the Free State, Bloemfontein, ZA9300, South
Africa

Micro-field emitters (micro-FEs) have several advantages such as low
power consumption, tiny size, low energy dispersion and high current
density. For device applications of the FEs, focusing electron beam is the
most important, because the electron beam emitted from the emitter
tip is widely diverged. This is because the gate electrode surrounding the
emitter tip, which is positively biased for extracting electron beam from
the emitter tip, attracts the emitted electrons. Recently, our group has
developed multi-gated FEs with a built–in electrostatic lens such as
volcano-type double-gated FEs with a single hole electrostatic lens [1],
four-gated FEs with a three-stacked electrostatic lens [2], and four-gated
FEs with a four-stacked electrostatic lens [3]. The multi-gated FEs have
large potential to realize extremely compact electron-beam-based
system. In my presentation, I will introduce the fabrication,
characteristics and applications of the multi-gated FEs [4].
[1] Y. Neo et al., Appl. Phys. Exp. 1 (2008) 053001.
[2] M. Nagao et al., Jpn. J. Appl. Phys. 48 (2009) 06FK02.
[3] A. Koike at al., Appl. Phys. Exp. 4 (2011) 026701.
[4] Y. Neo et al., Jpn. J. Appl. Phys. 52 (2013) 036603.

IL-10: Advanced Materials for Optical MEMS Sensors and Actuators
John Phair
Technology, Pyreos Ltd, Edinburgh, United Kingdom

Micro Electronic and Mechanical Systems (MEMS) for both sensing and
actuating optical applications are strong drivers for advanced materials
development and their optimization, particularly as thin or thick films,
where their properties may differ to that of the bulk materials. The purpose
of this presentation is to review some of the key application areas in MEMS
including examples from optical MEMS such as wafer-level photonics,
optical and Infrared sensing and actuation (especially by ferroelectrics), and
how the design application, preparation and characterization of advanced
materials are key enablers for these technologies. A review of the latest
innovations in advanced materials for these key applications will be
presented including a review of the current state of the art, and an
assessment of the relative advantages and disadvantages of the materials
for the given application in terms of performance, production and their
characterization including the latest test methods and methodologies.
Furthermore, broader industry requirements and restrictions for advanced
materials useful for optical MEMS in the future will be discussed and in the
context of industry wide trends.

IL-11: Epitaxy of oxides on silicon
Florencio Sánchez
Laboratory of Multifunctional Thin Films and Complex Structures, Instituto de Ciencia
de Materiales de Barcelona (ICMAB-CSIC), Bellaterra, Spain

Crystalline oxides present a much wider range of functional properties
than semiconductors, while offering opportunities to improve existing
microelectronic devices or to develop new ones. Microelectronics is
based on semiconductors, generally using Si(001) wafers, but the
incompatibility of most oxides with Silicon makes the epitaxial growth of
functional oxides on semiconducting wafers difficult. The few oxides that
can be grown epitaxially are used as buffer layers and are overgrown
with various functional complex oxides. However, the complex
processing conditions required for crystalline growth makes oxidesemiconductor electronics difficult to implement. In this lecture we will
detail the difficulties and the current state of the integration of epitaxial
oxide films with silicon and other semiconductors, and we will discuss
some of the current and future challenges.

IL-12: Ferroelectric thin film acoustic devices with electrical multiband
switching ability
Peter Petrov
Materials, Imperial College London, London, UK
In this paper, design principles of a new class of microwave thin film bulk
acoustic resonators (TFBARs) with multiband resonance frequency
switching ability are presented. The frequency change is due to the use
of induced piezoelectric phenomena in ferroelectrics (FE). We use a
multilayer thin film FE structure with conductive electrodes between
layers, which make possible to apply Edc of different polarities and
magnitudes to each FE layer or groups of FE layers. This results in the
ability to change the sign and value of the induced piezo-coefficients and
allows enormous switching of the TFBAR’s operation frequency. The
theory of the excitation of acoustic eigenmodes in multilayer
ferroelectric structures is considered, and the principle of selectivity for
resonator with an arbitrary number of ferroelectric layers is formulated.
A so called “criterion function” is suggested that allows to determine the
conditions for effective excitation at one selected resonance mode with
suppression of other modes. The proposed theoretical approach is
verified using the preexisting experimental data published elsewhere.
Finally, the possible application of the two ferroelectric layers structures
for switchable microwave overtone resonators, binary and quadrature
phase-shift keying

Invited and Oral Session I
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T7-O3: Inkjet printing of functional materials: a step forward to green
electronics
I. Salaoru, S. Paul, S. Maswoud
Emerging Technologies Research Centre, De Montfort University, Leicester, UK

Nowadays the environmental impact of both used materials and
manufacturing process of thin films is a major issue. The usage, storage,
disposal protocol and the volume of waste material are also an
environmental concern using conventional manufacturing pathway. The
current technology to fabricate thin films requires heat generation in a
deposition
process
and
hence
generation
of
harmful
chemicals/radiation. Additionally, there are environmental limitations,
for example, high vacuum equipment requires enormous amounts of
electricity, thus creating a larger carbon footprint. Inkjet printing
technology is a reliable alternative to traditional manufacturing protocol
and most importantly, it is a solution to minimise the deleterious effects
on the environment and human health. Here, we explore the potential
of Additive Layer Manufacturing – inkjet printing technology to provide
an innovative manufacturing pathway for functional materials, both
conductive and insulating patterns, on flexible bendable substrates. In
this work, ink-jettable materials were printed by a piezoelectric Epson
Stylus P50 inkjet printing machine on a flexible substrate. The
morphology, surface profile and the thickness uniformity of printed
multi-layers were evaluated via Nikon LABOPHOT-2 optical microscope,
fitted with Nikon Camera DS-Fi1. Furthermore, the conductivity and its
dependency on the number of layers is investigated in this study. Even
more, adhesion profile of the ink to the substrate and mechanical
flexibility is also studied.
Invited and Oral Session II

HALL 2
T8-O4: Models for controlled nanoparticle generation in
photoinduced nanocomposites
A. Pikulin, A. A. Smirnov, N. Sapogova, N. Bityurin
Lab. of the Laser Nanomodification of Materials, Institute of Applied Physics of the
Russian Academy of Sciences, Nizhniy Novgorod, Russian Federation

Metal or semiconductor nanoparticles (NPs) can be instantly generated
in polymers under the irradiation by light, thus converting them into the
photoinduced nanocomposites [1]. The light causes the
photodestruction of the precursor molecules dissolved in the polymer
matrix. As a result, some kind of elementary species (such as atoms of
metal) are released and then precipitate into the NPs right within the
material bulk. The possibility of the localized NP generation is required
for various applications, such as photonics, photovoltaics, lab-on-a-chip
systems, etc. We report on the theoretical models for the local NP
generation in polymers, which reflect two main approaches. The one
model considers the local NP generation by the focused laser beam [2].
The local precursor depletion and its regeneration due to the diffusion
from the non-irradiated surrounding are considered. One of the factors
that determine the NP growth kinetics is the balance between the
nucleation rate and the diffusion rate of the reacting species from the
focal volume. The other model considers the NP localization due to the
self-organization processes in non-homogenous materials [3]. Block
copolymers are segregated materials where the domain structure can be
controlled. The domains of different kind in such polymers can offer
different diffusivity and solubility of both the precursor molecules and
species that precipitate forming the NPs. Thus, the localization of the NP
generation is possible under the irradiation by the wide unfocused beam
or even without light relying on the thermal precursor decomposition.
Aknowledgements: Authors thank the Russian Science Foundation (RSF),
project No. 18-79-10262 for the financial support.
[1] N. Bityurin, et al., Appl. Phys. A. 112 (2013) 135.
[2] A. A. Smirnov, A. Pikulin and N. Bityurin, Appl. Phys. A.124 (2018) 117.

[3] N. Sapogova, A. Pikulin, A. A. Smirnov and N. Bityurin, PCCP 18, (2016)
32921.
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T3-O5: Effect of soot – surface-active agents composite on air and
water pollution
I. Cocean, A. Cocean, V. Pohoata, L. Cojocaru, F. Husanu, S. Gurlui, F. Iacomi
Physics, Alexandru Ioan Cuza University, Iasi, Romania

FTIR investigation on diesel cars muffler-collected compound (burn
compound) proved it to be a soot – surface-active composite and similar
spectra was obtained for the dry material resulted after filtering the
foaming rain water from the streets of Iasi on 24 April 2018, sulfone
groups being identified in both cases. The same sulfone groups were
detected before in the air and reported in a study [1]. The source is
herein identified as the burn compound dispersed in the air and the sink
is proved the rain that washes it down the earth. Further investigation
as to the liquid phase composition after filtering showed in FTIR spectra
after evaporation of aromatic compounds with amino and sulfoxide
groups. UV-Visible analyze of the liquid resulted after filtering conducted
to the conclusion that organic solvents were present in the liquid phase.
The same analysis was conducted on samples of foaming rain water
collected from Ploiesti on 9 May 2018 and results were compared.
Though slight differences were noticed between the impurities in the
water from the two locations, the surface-active compound through its
sulfone groups was identified and foaming effect was explained.
[1] A. Cocean, I. Cocean, M.M. Cazacu, G. Bulai, F. Iacomi, S. Gurlui, Appl
Surf Sci 443 (2018) 83-90.
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T12-I1: Aer( )Print: Your Name Written into Heaven
Ioannis Michaloudis1,2
1Institute

of Nanoscience and Nanotechnology, NCSR Democritos, Athens, Europe
of Indigenous Futures Arts and Society, Charles Darwin University, Darwin,
Australia
2College

This presentation is after our paper recently published titled "Facile
Method for Surface Etching of Silica Aerogel Monoliths". We'll
demonstrate the use of a commercial CO2 laser cutting system to etch
the surface of silica aerogel monoliths without causing overall structural
damage to the monoliths. Text, photographs and other images can be
readily reproduced on an aerogel/sky surface.

Fig. 1 Michalous, 2018

The visual appearance of the etched aerogel sample depends on the
orientation of the sample and the viewer relative to the light source,

which renders this approach visually attractive for applications in fine
art, fenestration, and architecture.

T12-I2: Art and the Geometry of Nature
Jean Constant
Visual Communication, Hermay NM, Santa Fe, USA

I.M Gelfand in a famous lecture in 2003 said: “An important side of
mathematics is that it is an adequate language for different areas:
physics, engineering, biology [1]. Later, Kotani et all underlined in a
paper for the advanced institute of Material Research the need for
strong collaboration between materials scientists and mathematicians
to break down the barriers of specialized scientific language [2].
Mathematics provide today effective theory and simulation tools for
analysis and interpretation of experimental results, among others,
model-based prediction of nanoscale phenomena, design, and control of
nanoscale systems. It is also the basis upon which various structures are
identified. Scientific modeling applied to the study of a mineral structure
at the unit level provides a fertile ground from which to extract
significant representations. 3D graphics visualization is equal part
mathematics, geometry, and design. This paper, using Visual
Communication language and technics investigates abstract geometric
forms applied to the identification of minerals at the unit cell level. It
describes how the geometric structure of 52 minerals was analyzed in a
specific modeling program to find if meaningful visualization pertaining
to the field of art can also be extracted from a scientific resource and be
relevant to the larger exchange of ideas between science and art.
Working with the lines, spheres, and polygons that define crystal at the
nanoscale provided the author with an exceptional environment from
which to extract coherent visualizations sustainable in the art
environment. The results were tested in various interactive platforms
and opened a larger debate on cross-pollination between Science,
Humanities, and the Arts. It also emphasizes the positive aspect of
scientifically based graphics visualizations in Education. Additionally, the
experiment provided a new ground of investigation for unexpected
connections between mathematics, earth sciences, and local cultures.

Fig. 1 Tanzanite unit cell. Atoms, polygons and binding.

[1] B. Booss-Bavnbek, Contemporary Mathematics Volume 584, (2012) 147162.
[2] M. Kotani, Sci Technol Adv Mater 17(1) (2016) 253-259.

T12-O1: Is the scientific progress reduced to mere technology
applications? The linguistic and communicative paradigm
George-Byron Davos
Vigo University, Vigo, Galicia, Spain

It is an outspread conviction to many—both scientists and nonspecialists—that in the recent times science has been drained of big
theories, experimental and intuitive data and research objectives and
moreover that every experimentation and progress made in many fields
is connected, dictated and syncretized with the technological demands
of its applications. Especially after the non-conclusive experiment of
Large Hadron Collider that failed to prove the large part of the
breakthrough visions of the Standard Model, the gross of the researches
are oriented and concluded for the purposes of the commercial use of
the technologies derived from the pure experimental work.
Nanotechnology and applied biology are some of the best examples of
how science verges to its most commercialized vision. At the exception
of some fields of molecular medicine or biology (where also the
milestone discoveries about DNA, cloning, or the work of areas of brain
had emerged in previous decades) the other fields, even cosmology and
astronomy, seem just to walk on the paths previous discoveries had
paved and only to bring further and improve the tools and increase the
depth of the research the prior models had started. The myth of the
perpetual progress in the evolution of science has given ground to the
“End of Science” heralded some years ago by John Horgan. This trend of
thought is reverberated also in the language of the articles and essays
that express this kind of preoccupation of a stalled scientific progress.
But not only; the awkwardness of the lack of any important scientific
achievement is mirrored in the contents of the articles published in the
Press about Science, which tend more often to depict the technological
breakthroughs. The expectations created by some scientific prophesies
and the terminology they introduced to the practice of quotidian
speaking and the fictional scenarios –literally and metaphorically—they
introduced to the collective subconscious of the normal people were

maybe diluted by the lack of any substantial progress and the
technological reduction of Science? These are some of the questions
addressed by this paper, hoping some of the arguments to promote a
further dialogue on this matter.

T12-O2: The making of a micro-museum for the moon’s lunar
landscape that will pass the test of time.
D. Vitone, M. Baskinger
School of Design, Carnegie Mellon University, Pittsburgh, United States

As one of the four lead members of the Moon Arts group, I (with the help
of Mark Baskinger) will discuss creating an artifact that bridges poetics
and technology in the first museum on the moon. As a team we worked
to create a vessel, elegant and rich in content, that will hold up both
physically and conceptually for future discovery on the unforgiving
surface of the moon. With close to 9,000 discreet pieces of art (which
include NanoArt, Scientific Photography, Digital Art, Video Art,
Computer Graphics, Computer Animation, Game Design, Interactive Art,
Net Art, Fractal Art, Algorithmic Art, Math Art, as well as many more) I
will talk about making a cohesive narrative that organizes many authors,
celebrating and amplifying their work in this gift for the moon set to be
installed in space in the not so distant future.

Fig. 1 Moon chamber

The Moon Ark is four distinct chambers that loosely function around four
themed locations. There is the Earth Chamber, which is both abstractly
and literally about home, the Earth. There is the Metaphor Chamber,
which is about connection to others and the elaborate web of
technology that allows our connectedness. There is the Moon Chamber,

which is about creative endeavors and the beauty that arises from its
muse, the moon. Lastly, the Ether Chamber is about what gives life
meaning—things beyond what we can prove. The breadth of items
included aims to be as inclusive as possible while maintaining a poetic
view of human creation and human endeavors at our current moment. I
will discuss some of the components and the elaborate narratives
embedded in this first of its kind creation.

T12-O3: An Archaeocentric Frame for Designing Objects for Eternity
Mark Baskinger
School of Design, Carnegie University Mellon, Pitsburg, USA

This paper introduces a new “archaeocentric” frame where the design
of objects intersects with concepts of deep time. As a metaphor, an
archaeocentric frame considers the materiality, temporality,
phenomenology, and agency of objects to posit new design practices
relative to increasing horizons of time. Humanity sits at a pivotal
moment in history as we begin to expand outward into our solar system
and with aims to first colonize the Moon, yet we leave a considerable
haphazard material footprint as byproduct of our space-faring
explorations.

Fig. 1 Photo by Mark Baskinger

Using Carnegie Mellon’s MoonArk project, a sculptural object headed to
the Moon in 2020 where it will last for thousands of years to be
discovered by our distant future selves, this paper aims to initiate a
particular discourse around material markers of humanity integrating
art, science and technology and introduces ways of using time and
materiality as conceptual drivers for teaching design.
Plenary Session
HALL 1

PL 17- Wavefront manipulation by Metasurfaces based on dielectric
cylinders
E. N. Economou1,2
1Institute

of Electronic Structure and Laser, Foundation for Research and
Technology, Heraklion, Grece
2Physics Department, University of Crete, Heraklion, Greece

Metamaterials (MMs) and Metasurfaces (MSs), which have been
developed in the last twenty years, are composed of periodically placed
subwavelength building blocks usually called Metaatoms (MAs). MAs
possess by proper geometrical design strong resonances of desired
features as to allow MMs and MSs to exhibit novel and unique
electromagnetic properties non-existing in natural materials. In the
present work each of our metaatoms consists of a dielectric cylinder of
elliptical cross-section such that a magnetic dipole resonance is made to
coincide in frequency and quality factor with another resonance having,
besides its electric dipole, a component of the newly realized toroidal
dipole.
These properly selected cylinders are placed next to each other as to
form a plane metasurface exhibiting almost zero transmission and
absorption and a 2π phase variation as the frequency of the two
resonances is crossed. This way the reflection at each metaatom can be
endowed with a proper phase difference as to achieve the desired
manipulation of the incoming beam.
Two examples are worked out: a) A normally to the metasurface incident
plane wave is reflected at a preselected angle. b) A normally to the
metasurface incident plane wave is focused upon reflection at a
preselected point.
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PL18: Self-assembled surface patterns for controlled nanoparticle
placement and improved semiconductor heteroepitaxy
K. Brassat, T. Riedl, J. K. N. Lindner
Paderborn University, Dept. of Physics, 33098 Paderborn, Germany

Self-assembly techniques allow for the large-area patterning of surfaces
on the nanoscale at low costs. They therefore promise to make
nanotechnologies available in applications in which small structures are
necessary but need to be affordable and/or cheap on large areas, e.g. in
photovoltaics, photonics, sensors, biomedical devices or simply for lab
purposes. In this presentation, two self-assembly techniques will be
considered and combined: nanosphere lithography (NSL) and block
copolymer (BCP) lithography. While NSL can be exploited to generate
periodic patterns in the few-ten to few-hundrets nanometre range, the
latter one is used for patterns with periodic sub-20 nm features. Prepatterning of a surface using NSL can be used for the creation of
templates for the directed self-assembly of BCP patterns, resulting in
hierarchical nanostructures. The combination of these nanopatterning
techniques with thin film deposition (spin coating, PVD, MBE), particle
deposition and materials erosion (RIE, MACE) techniques enables the
fabrication of a zoo of useful functional materials.
Two examples will be highlighted. First, the placement of quantum dots,
catalyst particles and proteins on a surface using different strategies,
including convective self-assembly, enzyme mediated autodeposition
and DNA-origami enabled transport will be considered. In the second
example, tailor-made nanostructures on III-V semiconductor surfaces
will be used as substrates for the epitaxial growth of lattice mismatched
III-V thin films. Here, the nanopatterning aims at forming compliant

substrates on which lattice mismatched films can be deposited without
the formation of extended defects. This concept of so called
nanoheteroepitaxy is presently being tested and compared to
theoretical predictions. If it proves to be successful, self-assembly based
nanopatterning may become beneficial in future optoelectronic devices.

PL19: Growth of epitaxial oxide thin films on graphene towards
fabrication of graphene only devices
Peter Petrov
Materials, Imperial College London, London, UK

The transfer process of graphene onto the surface of ferroelectric thin films
is well known. How-ever, for many devices, is required high quality oxide
thin films to be grown on the surface of graphene. This step is not
understood. It is not clear why the oxide should adopt the epitaxy of the
underlying oxide layer when it is deposited on graphene where there is no
lattice match. To date there has been no explanation or suggestion of
mechanisms which clarify this step. Here we present a mechanism,
supported by first principles simulation and structural characterization
results, for the growth of oxide ferroelectric thin films on graphene. We
describe the growth of epitaxial SrTiO3 (STO) thin films on a graphene and
show that local defects in the graphene layer (e.g. grain boundaries) act as
bridge-pillar spots that enable the epitaxial growth of STO thin films on the
surface of the graphene layer. In this study, SrTiO3 layers with thicknesses
varying from 10 nm to 100 nm were deposited at a temperature of 850 oC,
and oxygen pressure ranging from 0.01 mTorr to 300 mTorr using pulsed
laser deposition (PLD). The two-dimensional growth of the STO layer was
monitored in-situ by RHEED. To measure its electrical properties, the STO
film was covered with a 50 nm Au layer using dc magnetron sputtering; and
MIM capacitor structures were formed with photo-lithography followed by
ion-milling. The surface of the STO film was analyzed using AFM, while its
crystal structure was examined by x-ray, SEM and TEM. Results of the carried
out electrical measurements will be presented. The suggested mechanism
for epitaxial growth of oxides on graphene, offers new directions to exploit
the development of ferroelectric/ graphene multilayer structures and
devices.

PL20: Ultrafast spectroscopy of excitons and coherent phonons in
quantum dots
Victor Nadtochenko
Semenov Institute of Chemical Physics, Russian Academy of Sciences, Moscow, Russia

The effect of quantum confinement upon exciton-phonon coupling,
electron transfer reactions at the interface of the colloidal
semiconductor nanoparticles are current problems of the modern
quantum dots physics and photocatalysis. Femtosecond broadband
pump-probe laser spectroscopy is a powerful technique to study the
coherent phenomena and ultrafast processes in quantum dots. In the
present talk the possibilities of the femtosecond laser spectroscopy in
application to the study of quantum dots photochemistry and
photophysics will be considered at some examples. It will be discussed
the exciton-phonon coupling and the dynamics of the coherent phonon
in strongly confined CdSe quantum dots under varied the pump fluences.
The exciton-phonon coupling is very important to quantum dot
photonics, because it is a crucial parameter for optical, thermodynamic
and electric properties. QDs lattice vibrations reveal two types of
phonon modes, that are optical and acoustic phonons. Main
characteristics of coherent phonons (amplitude, frequency, phase,
spectrogram) of CdSe QDs under the red-edge pump of excitonic band
[1S(e)-1S3/2(h)] are reported. We for the first time demonstrate that the
amplitude of coherent optical LO phonon at 6.16 THz excited in CdSe
nanoparticles by femtosecond unchirped pulse shows non-monotone
dependence on the pump fluence. This dependence exhibits the
maximum at pump fluence ~ 0.8 mJ/cm2. At the same time the
amplitude of the LA phonon modes at 0.55 THz and coherent wave
packet of toluene at 15.6 THz, 23.6 THz shows monotonic rise with the
pump fluence increase. Time frequency representation of oscillating
signal corresponding to LO phonons revealed by continuous wavelet
transform (CWT) shows the robust destructive quantum interference at

the origin of sharp (optical phonon) and continuum-like (exciton)
quasiparticles. CWT spectrogram demonstrates nonlinear chirp at short
time delays, where the chirp sign depends on the pump pulse fluence.
The effect of the ultrafast interfacial electron transfer reaction on the
dynamics of the coherent phonons dynamics will be discussed in the
detail.
Aknowledgments: The work was supported by RSF, grant 17-13-01506.

PL21: Magnetic properties of rare-earth-transition compounds at
high pressures
Emil Burzo1,2
1Cluj-Napoca
2Faculty

Branch, Romanian Academy, Cluj-Napoca, Romania
of Physics, Babes-Bolyai University, Cluj-Napoca, Romania

Magnetic and neutron diffraction studies, as well as band structure
calculations were performed on RCo2, RFe2 and RCo5-type compounds,
where R is a magnetic rare-earth or yttrium. The cobalt moments
decrease with rates 0.1-0.2 μB/GPa, as pressure increases and finally
collapse parallel with an isomorphous structure transition. Band
structure calculations evidence, as effect of pressure, a shift of Co3d
spin-up and spin-down sub-bands, in opposite directions, on energy
scale, modulated by the pressure dependences of the lattice
parameters. The evolution with pressure of the Fermi surfaces has been
also analysed and their changes are correlated with those of crystal
structures. The evolution with pressure of the distances between iron
atoms, is the main parameter in describing the magnetic behaviour of
RFe2 compounds under pressure. The R5d band polarizations are
dependent on the rare-earth environment, as determined by R5d-M3d
(M = Fe, Co) short range interactions. A general trend for induced
polarization for all series of RMx compounds is evidenced. Finally, the
complex and interdependent exchange interactions at the level of unit
cell, are analysed.

Invited Lectures
Hall-4
IL-13: Biomimetics: the materials science of the future
Victor Castano
Académico Department, Universidad Nacional Autónoma de México,
Mexico City, Mexico
The fundamental concepts of Biomimetics will be introduced, both from
a historical and from an engineering points of view. Several examples of
Nature and Man-made materials will be analyzed, ranging from
construction techniques to advanced photonics and conclusions on the
main lessons will be drawn. Then, the concept of Synergy in Materials
Science will be discussed under the light of how the combination of raw
materials can lead either to advanced technologies or to catastrophic
failures, with emphasis on the principles that a 21st Century Materials
Scientist and/or Engineer must dominate. The application of above
concepts to Advanced manufacturing, including 3D- and Bio-printing,
will be discussed, as well.

IL14: Short range order structure of amorphous B4C boron carbide thin
films
Douglas B. Chrisey
Dept. of Physics, Tulane University New Orleans, LA 70122, USA

B4C boron carbide thin films deposited by radio frequency magnetron
sputtering in the temperature ranging from room temperature to 650˚C
are amorphous. In this presentation, pair distribution function (PDF) and
Fourier transform infrared (FTIR) spectroscopy were used to
characterize the short-range order (SRO) structure of amorphous B4C
thin films. FTIR spectra indicated that icosahedrons exist in the
amorphous B4C thin films. The existence of icosahedrons was further
verified by the PDFs of amorphous B4C thin films, which were derived
from digital selected area electron diffraction patterns. Furthermore, by
comparing the PDFs of amorphous B4C thin films with those of three
crystalline boron modifications and three structural models of boron
carbides (B4C or B10C2), the SRO structure of amorphous B4C thin film was
revealed to be similar to that of beta-rhombohedral boron, but with the
peak shifted to shorter distance.

IL15: SiGe Nanostructures: synthesis, properties and applications
J.N. Aqua1, L. Favre2, M. Abbarchi2, A. Ronda2, I. Berbezier2
1INSP,

Sorbonne Université, Paris, France
CNRS, AMU, Marseille, France

2IM2NP,

Many recent advances in microelectronics would not have been possible
without the development of strain induced nanodevices and bandgap
engineering, in particular concerning the common SiGe system. In this
context, a huge amount of literature has been devoted to the growth
and self-organization of strained nanostructures. However, even if an
overall picture has been drawn out, the confrontation between theories
and experiments is still, under various aspects, not fully satisfactory. The
objective of this review is to present a state-of-the-art of theoretical
concepts and experimental results on the spontaneous formation and
self-organization of SiGe quantum dots on silicon substrates. The goal is
to give a comprehensive overview of some experimental results on the
growth and long time evolution of these dots together with their
morphological, structural and compositional properties. The novel
industrial applications foreseen will be also reported.

IL16: Magnetic nanoparticles for new therapies and diagnosis
Manuel Ricardo Ibarra
Instituto de Nanociencia de Aragón (INA), Laboratorio de Microscopias Avanzadas
(LMA), Fundación Instituto de Nanociencia de Aragón (FINA), Universidad de
Zaragoza, Zaragoza, Spain

Nanotechnology offers new possibilities in Medicine. The capabilities to
develop new materials with atomic control and the interdisciplinary
nature of nanotechnology are at the forefront of new therapies and
diagnosis. Magnetic nanoparticles (MNPs) constitute nowadays a vast
field of research due to the current and expected application in
nanobiomedicine. The potential of the MNPs arises from the intrinsic
properties of their magnetic cores, combined with the functionality
acquired under an appropriate coating. The capability for loading, carry,
target and control the release of drugs is one of the main issues in cancer
therapy [1,2]. The biofunctionalization of the nanoparticles surface
make them suitable for magnetic separation based on the biomolecular
recognition of biological moieties. New inmunomagnetic assays using
magnetic nanoparticles provides a new route to quantify the analite
detection in biosensors. The presence of MNPs perturbs locally the
hydrogen proton relaxation; this phenomenon is on the bases of MRI
tomography diagnostic using contrast agents. Targeting of these
contrast agents could detect angiogenesis processes at early stages. In
this talk, I will depict a brief review of all these different applications
emphasizing the application of electromagnetic waves in new therapies
based on magnetic hyperthermia (MH). I will focus in dendritic cells (DCs)
as main candidate for magnetic hyperthermia. MH is based on the use
of MNPs to selectively increase the temperature of MNP-loaded target
tissues when applying an alternating magnetic field (AMF) in the range
of radiofrequency. To date, MH research has focused on heat generation
in an attempt to elucidate the mechanisms for the death of MNP-loaded
cells submitted to AMF. In recent in vitro studies, we have demonstrated
the feasibility of inducing dramatic cell death without increasing the
macroscopic temperature during AMF exposure. Here, we show that the

cell death observed following AMF exposure, specifically that of MNPs
loaded dendritic cells (DCs) in culture, was caused by the release of toxic
agents into the cell culture supernatants and not due to a macroscopic
temperature increase.
[1] M. Arruebo, R. Fernandez-Pacheco, M.R. Ibarra, J. Santamaría,
Nanotoday 2 (2007) 22
[2] G.F: Goya, V. Grazu, M.R. Ibarra, Current Nanoscience 4 (2008) 1-16.
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PAMS-P1: Studies on some tungstate double perovskite thin films
obtained by spin coating
M. Toma1, A. Abassi2, H. Ez-Zahraouy2, A. Popa3, D. Toloman3, G. G. Rusu1,
V. Nica1, M. Dobromir1, D. Timpu4, F. Tudorache1, C. Doroftei1, F. Iacomi1
1Faculty

of Physics, Alexandru Ioan Cuza University of Iasi, 11 CarolI, 700506,
Romania
2Faculty of Sciences, Mohammed V University, Rabat, Morocco
3National Institute for Research and Development of Isotopic and Molecular
Technologies, 67-103 Donath Street, 400293 Cluj-Napoca, Romania
4Petru Poni Institute of Macromolecular Chemistry, Iasi, Aleea Grigore Ghica Voda,
nr. 41A 700487, Romania

Double perovskite thin films with the formula BaSrMWO6 (M=Co, Ni, Mg)
were deposited on quartz substrates by spin coating, from solutions
containing nitrates or acetates of Ba, Sr, Co, Ni, Mg and ammonium
paratungstate in dimethylformamide.

Fig.1. Investigations of BaSrMWO6 thin films: a) XRD patterns; b) Transmittance
spectra.

A postdeposition annealing was performed at 1073K for 3 h followed by
a second annealing at 1173K for 2h. The transparent hin films, so

obtained, were structuraly analized by XRD, AFM and XPS methods (Fig.1
a).
It was established that their electrical, optical and magnetic properties
could be tuned by selecting properly the M element (Fig.1.b).
PAMS-P2: Conductive thin films in the system In-Sn-ZnO
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Conductive thin films in the system In-Sn-Zn-O were deposited on
different substrates (glass, quartz, nSi, pSi) by spin coating. The content
of Sn+Zn was maintained constant, 20%, selecting two situations:14%
Sn; 6% Zn and 6%Sn, 14% Zn. The structure, optical and electrical
investigations were performed. The thin films show a cubic byxbeite
structure and a transmittance higher than 80%. Current voltage curves
evidenced the p-type or the n-type character of thin films, corresponding
for high Zn content and high Sn content respectively.
PAMS-P3: N-succinyl chitosan-based membranes for local anesthetic
release
A.-C. Humelnicu, V. Harabagiu
Inorganic Polymers, Petru Poni Institute of Macromolecular Chemistry, Iasi, Romania

The development of new materials for drug delivery and release became
a center of interest for different bioapplications, from tissue engineering
and pharmacotherapy, to cancer treatment. This work suggests the
insertion of ananesthetic into new polymeric materials for improving

drug release. Due to its local anesthetic and antiarrhythmic properties,
lidocaine was chosen as a model anesthetic compound [1]. Considering
its anti-inflammatory, antifungal, hemostatic and mucoadhesive
properties, chitosan was selected as drug delivery matrix. Moreover, the
presence of functional groups in chitosan chemical structure allowed the
preparation of new biocompatible structures, ideal for drug release and
tissue regeneration. Succinic anhydride was introduced in the system to
increase the water solubility of chitosan, but also for the reduced toxicity
of the resulted N-succinyl chitosan materials [2]. Lidocaine was
introduced in situ during the crosslinking process with 1,3-bis(3glycidoxypropyl)-tetramethyldisiloxane. The structure and morphology
of the resulted membranes were determined by infrared spectroscopy
and scanning electronic microscopy, respectively. Furthermore, the
absorption capacity, the degradation degree in buffer solution and drug
release were evaluated by in vitro experiments.
[1] Becker D. E., Reed K. L., Anesthesia Progress, 59, 2012, 90-102.
[2] Kato Y., Onishi H., Machida Y., Biomaterials, 25(5), 2004, 907-915.
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TiO2 nanoparticles are widely used as reinforcement for nanocomposites
having various advanced applications [1]. Nanocomposites formed from
different polymer matrices reinforced with TiO2 nanoparticles have
been extensively investigated [2]. Flexible polydimethylsiloxane-titania
(PDMS-TiO2) nanocomposites of different composition were prepared
using a mixing method. The effect of titania on structure, optical and
electrical properties of PDMS is investigated for different concentration
of titania. XRD, RAMAN, FTIR, UV-Vis and EPR investigations established
that nanocomposite properties could be tuned by selecting properly
their chemical composition.
[1] A. Bele et al, Mat and Design 141 (2018)120-131.
[2] M. Tavares et al, Surf and Coat Tech 239 (2014)16-19.
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Reactive bonding remains a new method, allowing to connect different
surfaces, including metal-metal, metal-ceramic and others, at room
temperature. This method is based on the use of a local heat source,
which allows the bonding of thermosensitive components with different
coefficients of thermal expansion. The release of heat occurs as a result
of a chemical reaction between the components of the system.
Traditionally, multilayer energy materials have been used for this
purpose, for example, Al-Ni or Al-CuOx structures formed by magnetron
sputtering. However, this method has significant drawbacks - low
sputtering speed and high equipment cost. In the present work, a new
method for forming an Al-CuOx energy material by electrophoretic
deposition is proposed. The proposed approach makes it possible to
form layers of composite material on conductive substrates, including
on complex topological structures, using technology compatible with the
integrated technology for the production of micro- and nanodevices. The
essence of the proposed method is to create a suspension of initial
powder materials Al and CuOx with a particle size of less than 100 nm
and subsequent deposition of the composite material on the surface of
the substrate. The small particle size reduces diffusion lengths and
reduces the initiation energy of thermite reactions, which allows to
generate heat in a small volume without heating the surrounding space.
In the present work, we present experimental results of studying the
influence of process regimes on the rate of deposition of materials, the
measurement of thermal effects by DSC and TGA, the results of
combustion of precipitated material by high-speed video recording, and
the results of joining aluminum and copper foils using a developed heat
source.
PAMS-P6: Evolution in Nanomaterials: What is After Graphene?
Zoreslava Zakhozhai
Kyiv International University, 49 Lvivska st., 03179 Kyiv, Ukraine

Nanomaterials are experiencing a rapid evolution in recent years.
Naturally, the question arises - what nanomaterials follow graphene?
Among such materials, probably, should be picking out so called
MXenes, which are 2D nanoscale building blocks [1,2]. This paper
devoted to some properties and prospects for application of such novel
2D nanomaterials. The chemical formula of such materials, which are
usually 2D nitrides or carbides, consists of several atoms (2, 3, 4, 5 and
more), for example: MoN, V2C, TaC2, Ti3C2, Ti4N3, etc. Structurally, each
atom forms a separate layer. Such nanomaterials usually can be
obtained by selective etching of atoms from the corresponding materialprecursor, which after such etching breaks down (delaminated) into the
separate nanoblocks. Electrical properties of MXenes vary in a very wide
diapason – from the superconductor (for example – Mo2C) to the full
isolator (for example – O-functionalized M2C, where M is Ti, Zr, Hf). Many
representatives of MXenes have quite good conductivity in comparison
to oxides. In combination with a layered structure and large lateral size
it creates good possibility for intercalation-deintercalation of cations
(like H+, Li+, Na+, Mg2+, Al3+, etc.) and some anions. Thus, such
nanomaterials are promised for applications in electrochemical
capacitors and batteries. Some MXenes demonstrate a magnetic
behavior (for example, TaC2, F- and OH-functionalized Cr2N and Cr2C).
Some 2D carbides (like Ti3C2TX) demonstrate a good shielding
efficiency. These materials are very promised for electromagnetic
shielding.
[1] Q. Jiang, N. Kurra, M. Alhabeb, Y. Gogotsi, H. N. Alshareef, Advanced
Energy Materials 8 (13) (2018) 1703043
[2] G. Choi, F. Shahzad, Y.-M. Bahk, Y. Gogotsi, M. Seo, Advanced Optical
Materials, 6 (5) (2018) 1701076.
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In recent years, nanotechnology can offer innovative approaches
regarding materials for electrical power systems, since it can offer
optimization of their properties and improved lifetimes, leading in a
better performance and greater long term stability of the system itself.
In that respect, particular attention has been given to nanocomposite
materials with suitable mechanical and electrical properties. This work is
focusing on the development of nanocomposite materials with
controllably modified characteristics such as dielectric constant,
mechanical behavior and dielectric breakdown, which are evaluated
using international standards. In particular, polymer nanocomposites
were developed based on polymer matrices such as Low Density
Polyethylene and (LDPE) and Acrylonitrile Butadiene Styrene (ABS) and
such as carbon allotropes as nanoadditives (graphene and carbon
nanotubes). Various techniques are employed for the development of
the nanocomposites, including fused deposition modelling (FDM) and
solution processing. The investigation is focused on the influence of
parameters such as the type of the nanoadditives and the parameters of
the development on the electrical, thermal and mechanical
characteristics of the nanocomposite. The aim is the development of
nanocomposites with controllably modified electrical and thermal
characteristics, keeping at the same time similar or even improved
mechanical properties and long-term stability, in comparison to the
respective pure polymer matrix.
[1] G. Mittal et al, Journal of Industrial and Engineering Chemistry 21 (2015)
11-25.
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Nd0.6-XBiXSr0.4MnO3 (X= 0, 0.05, 0.1, 0.15, 0.2) perovskite nano powders
were synthesized via sol-gel combustion method derived from literature
[1], with small adjustments regarding the poly-condensation and
stabilization agents used. Stoichiometric quantities of Nd(NO3)3•6H2O,
Sr(OOCCH3)2•0.5H2O and Mn(NO3)2•4H2O, Bi(NO3)3•5H2O, respectively
Bi2O3 and HCl, were used as precursors. Excess glacial acetic acid was
added to the solutions in order to complex the bismuth ion into a soluble
compound and help stabilize the formation of the perovskite structure
during combustion. Sucrose and pectin were used as poly-condensation,
respectively chelation agents. The average crystalline size increases from
16 nm to 20 nm when bismuth content increases. Thermogravimetric
analyses were done on the gels in order to highlight whether the
addition of acetic acid influenced the decomposition temperature of the
organic gel. X-ray diffraction studies reveal that the orthorhombic
structure having Pnma space group crystallization could only be
achieved by using glacial acetic acid regardless of the bismuth precursor
used. Despite the small to none differences found in the diffraction
patterns of the samples obtained with Bi(NO3)3•5H2O, respectively Bi2O3
and HCl, bismuth precursors, X-ray photoelectron spectroscopy reveals
the tendencies of bismuth to crystalize closer to the surface when
Bi(NO3)3 is used as a precursor. Electronic, transport and magnetic
properties were analyzed to further differentiate the two systems.

[1] C. Suciu, A. Vik, F. Goga, E. Dorolti, R. Tetean, A.C. Hoffmann, Studia UBB
Chemia, LIV 4 (2009) 261-271.

PAMS-P9: Magnetic properties and magnetocaloric effect in Pr1xCexCo3
A. S. Iamandi, C. Mazilu, G. Souca, R. Dudric, R. Tetean
Condensed matter physics and advanced technologies, Babes-Bolyai University,
Faculty of Physics, Cluj-Napoca, Romania

The intermetallic compounds, RCo3 (R= rare earth element) have
attracted a lot of scientific interest due to their wide applications as
permanent magnets. These compounds present excellent magnetic
properties such as large magnetocrystalline anisotropy and important
saturation magnetization at room temperature. PrCo3 is a highly
anisotropic uniaxial ferromagnet with the easy magnetization direction
parallel to the c-axis and the Curie temperature of 349 K. Magnetic
properties and magnetocaloric effect under moderate magnetic field in
Pr1-xCexCo3 compounds with x = 0.1, 0.2, 0.3, and 0.4 are reported. The
polycrystalline were prepared by arc-melting high purity constituents
under purified argon atmosphere, followed by heat treatment in vacuum
at 850 ºC for 7 days. The powder X-ray diffraction measurements show
that all samples crystallize in the rhombohedral PuNi3-type structure
(space group: R-3m), specific for PrCo3. The lattice parameter on the aaxis was found to decrease almost linearly with the cerium content,
while on the c-axis the lattice parameter remains constant at a slightly
smaller value than in PrCo3. The magnetic properties were studied in
magnetic fields up to 12 T, in the temperature ranges 4 - 300 K and the
magnetic entropy changes were determined from magnetization
isotherms. The magnetization of the investigated samples does not
saturate even in magnetic fields of 12 T at 4 K. A transition from a
magnetic order state to a paramagnetic one is present below room
temperature and the Curie temperature decreases roughly linear with

the Ce concentration from 271 K for x = 0.1 to 147 K for x = 0.4. A
moderate magnetocaloric effect was found for all samples, with the
maximum entropy change located at temperatures near the magnetic
transition ones.
PAMS-P10: XPS on Gd1-xCexCo2 Intermetallic Compounds
G. Souca1, R. Dudric1, K. Küpper2, R. Tetean1
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The electronic structure of Gd1-xCexCo2 compounds with x = 0.2, 0.4, 0.6,
0.75 and 0.9 are investigated by means of X-ray photoelectron
spectroscopy. All investigated samples are single phase and possess a
cubic MgCu2 - Laves type structure (C15). GdCo2 is a ferrimagnet, with
the Gd and Co magnetic moments being antiparallelly oriented [1-2]. On
the other hand, CeCo2 was reported to be a Pauli paramagnet, with low
values of the magnetic susceptibility, almost no temperature
dependence [3] and an intermediate valence system [4], with a high
value of the spin fluctuation temperature. XPS of the Ce 3d and Ce 4d
core levels reflect the intermediate valence state of Ce in Gd1-xCexCo2
compounds and that the Co atoms carry magnetic moments of similar
magnitude in all compounds, but smaller than in pure Co metal. The XPS
valence band spectra of Gd1-xCexCo2 compounds are mainly the result of
the Co 3d, Ce 5d and Ce 4f states superposition, influenced by the 3d-5d
and 3d-4f hybridizations.
[1] E. Burzo, Phys. Rev. B 6 (1972) 2882.
[2] E. Burzo, D.P. Lazar, J. Sol. State Chem. 16 (1976) 257.
[3] E. Burzo, R. Tetean, Z. Sarkozi, L. Chioncel, M. Neumann, J. Alloys
Compds. 323–324 (2001) 490.

PAMS-P11: Guideline to atomically flat TiO2-terminated SrTiO3(001)
substrate

F. Gellé1, D. Mertz1, M. V. Rastei1, A. Dinia1, S. Colis1
DCMI, Institut de Physique et de Chimie des Matériaux de Strasbourg (UMR 7504
CNRS-Unistra) et Université de Strasbourg, Strasbourg, France

The use of SrTiO3(001) substrates with single TiO2- or SrO-terminated
surface is often required in order to obtain single-crystal functional
oxides thin films such as perovskites, spinels and garnets. The substrate
termination determines the stacking atomic sequence of the deposited
films, and therefore, the composition of the last atomic layer of the film.
This has a strong impact on the properties (spin polarization, spin
filtering, etc) of the interface created with the material deposited atop,
which is particularly important in devices as the ones exploiting the
tunnel magnetoresistance effect.
In this work, we compare three different methods usually used to obtain
atomically flat TiO2-terminated SrTiO3(001) substrates. Three recipes
based on acid etchant-free (water), aqua regia (HCl-HNO3) and BHF (HClNH4F) solutions, combined with thermal annealing were tested [1].
Atomic force microscopy measurements (recorded in topography, phase
detection and Kelvin-probe force modes) show that using the BHF
solution leads to a reliable selective dissolution of SrO on the substrate
surface, thus allowing to efficiently obtain atomically flat single TiO2terminated surfaces. The treated substrates showed a large stability in
time and were proven to allow a layer by layer homoepitaxial growth
atop. Such treated substrates are finally expected to promote the
growth of high quality thin films and the indepth study of interface
phenomena between SrTiO3 and other materials.
[1] F. Gellé et al, Surf. Sci. 677, 39 (2018).
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With remarkable features making them promising candidates for a wide
range of solid–state electronic device applications: light–emitting
diodes, photovoltaic cells, lasers, sensors, as well as in nanoelectronics,
transparent electronics, electro–optics, photonics and spintronics,
organic semiconductors are regarded as a credible alternative to
inorganic semiconductors (the flexible ‘plastic’ electronics). In this work
the temperature-dependent d.c. electric conductivity of some recently
synthesized pyrrolo[1,2–i][1,7]phenanthrolines is studied. Thin-film
samples (d = 10—13 µm) spin-coated from chloroform solutions onto
glass substrates were used. Organic films with reproducible electric
properties can be obtained by submitting as-prepared samples to a heat
treatment within temperature range of 293—543 K. The studied
polycrystalline compounds show typical n-type semiconductor behavior.
The activation energy of d.c. electric conduction was found between
0.68 and 0.78 eV. Some correlations between semiconducting
characteristics and molecular structure of the organic compounds have
been made. Actual compounds hold promise for potential thermistor
applications.
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The highly ordered mesoporous material, MCM-41, is used as template
to confine magnetic compounds (hematite, cobalt ferrite) in a quasi-onedimensional array. MCM-41 has a topology of regular hexagonal parallel
channels with diameters of 2-3 nm [1]. The MCM-41 powder was
synthesized by using an amino-functionalized conventional method and
the hematite/MCM-41 cobalt ferrite/MCM-41 nanocomposites were
obtained by wet impregnation. Phase composition and morphology of
the products were characterized by XRD, SEM/EDS, TEM, FTIR, BET, EPR
techniques. All these investigations confirmed the formation of
magnetic nanostructures in the hexagonal channels of MCM-41 and
their catalytically properties were confirmed.
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The (66-x)SiO2×27CaO·4P2O5·3TiO2·xAl2O3 glass composites with x= 0; 1
and 2 mol% were prepared by sol-gel method. The resultant gels were
aged 3 days at 37°C and it were dried at 110°C for 24 h. Material
stabilization was carried out at 600°C/3h. Structure, morphology and
chemical composition were investigated by XRD, SEM, FTIR, XPS, NMR
and the porosity by BET. The experimental study trys to elucidate some
structural aspects of bioactive glasses, produced using sol-gel method.
PAMS-P15: The study of quantum dots chemical composition profiles
by Time-of-Flight Secondary Ion Mass Spectrometry (TOF-SIMS)
Alexander Gulin1,2, Olga Antonova3, Sergei Kochev3, Yuriy Kabachiy3, Victor
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Semiconductor nanoparticles (quantum dots, QDs) have broad
applications in novel electronic and photonic devices due to their unique
optical and electronic properties. Quantum dots are used as
luminophores, sensitizers and as fluorescent labels and pigments for
biological cells and tissues visualization. Although nanoparticle size and
shape could be determined by electron microscopy and the chemical
composition could be established in general, physical properties of the
similar QDs may vary significantly. In other words, the structure of QD
has a great impact on its properties (for instance fluorescence). In the
present study we develop a method allowed to reveal compound
distribution inside QD by Time-of-Flight Secondary Ion Mass
Spectrometry (TOF-SIMS). The method is based on depth profiling
capabilities of TOF-SIMS. While TOF-SIMS lateral resolution is limited to
tens of nm, which is not enough for QD analysis, sub-nanometre depth

resolution may be achieved with certain parameters [1-2]. Quantum
dots were applied on the silicon wafers and analyzed under Bi3+
bombardment. Cesium gun was employed for depth profiling. Initially
the method was tested on CdSe/ZnS core-shell nanoparticles with
determined structure. Core-shell structure was observed by Se and S
signals. The same parameters were applied to Mn:ZnS:CdS QDs with
unknown structure. Although Cd signal was insufficient for
interpretation, Mn/Zn signal ratio remains constant during the
experiment. It indicates that Mn, which is dopant element, localization
correlates with Zn localization in the sagittal plane. Nevertheless, it does
not prove that Manganese distributed uniformly in the QD. It may have
“marble-like” distribution which could give the same signal pattern.
Although presented study does not allow to establish precise structure
of the QD it can be useful for revealing structural features of the QD by
element signal correlation as it was shown for CdSe/ZnS core-shells.
Aknowledgments: The work was supported by the Russian Science
Foundation, grant 17-13-01506.
[1] M.G. Dowsett, Applied Surface Science, 203 (2003). 5
[2] R. Liu and A.T.S. Wee, Applied Surface Science, 231 (2004) 653.
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The nanostructured electrodes based on large and dense arrays of
vertically-aligned nanorods (NRs) are expected to play an important role

in the development of the next generation of optoelectronic devices, as
their tremendously large active surface could be especially beneficial for
energy harvesting applications or solar cells. However, the reliable
fabrication of such “brush”-like electrodes through simple and cheaper
processes is still challenging by the current methods. In this work, we
developed compact “forests” of copper (Cu) NRs, perpendicularlyarranged on top of gold (Au) – coated silicon (Si) substrates, using a
template-assisted electrochemical synthesis. Effectively, the vertical
free-standing Cu NRs have been generated by electrodeposition of Cu
through a thin supported nanoporous alumina (Al2O3) membrane,
subsequently removed chemically to reveal the NRs array on the
electrode surface. The all-electrochemical preparation protocol is lowcost and allows great tunability in terms of the NRs geometrical
parameters, such as the NRs’ lengths and diameters, as well as their
density on the surface. Further scanning electron microscopy (SEM)
studies have subsequently shown the ability of the proposed methods
to easily produce such large and dense arrays of Cu NRs with controlled
geometrical features. The obtained results are promising because these
nanostructured electrodes may be subsequently used as back-contacts
for “superstrate”-type solar cells in an attempt to improve their charge
collection efficiency, ultimately leading to an overall enhanced
performance.
PAMS-P17: Generation of ultrasound by laser irradiation of absorbing
ink through a layer of dielectric spheres
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The optoacoustic generation of ultrasound by nanosecond laser pulses
in the light-absorbing medium is a well-known phenomenon. The fast
local heat of the medium causes its thermal expansion and thus

generation of ultrasonic wave. With the moderate pulse energy, the
sound generation mechanism is fully thermoelastic, though the higher
energies result in the thermal phase transitions yielding stronglynonlinear ultrasound generation. In this work, we analyze the spectra of
ultrasound generated in theormoelastic regime in a vessel containing
water solution of absorbing ink. The experiment shows that highfrequency limit of the generated ultrasound can be substantially
extended if the liquid is irradiated through the mask comprising the
monolayer of the transparent dielectric spheres. According to the
calculation, the higher frequencies of the acoustic signal are generated
within the local heated spots formed beneath the spheres within the
caustics. These spots appear due to the focusing ability of the spherical
particles. Authors thank the Russian Science Foundation (RSF), project
No. 14-15-00840 for the financial support.
PAMS-P18: Polyimides containing triphenylmethane units
M. Asandulesa, I. Sava, M.-D. Damaceanu,
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New trphenylmethane-based polyimides and copolyimides were
prepared through two-step polycondensation reaction of 4,4ʹ-(4,4ʹisopropylidenediphenoxy)bis(phthalic

anhydride)

with

a

triphenylmethane-based diamine, or a mixture 1:1 of 4,4ʹ-oxydianiline
with a triphenylmethane-based diamine. Additionally, three novel
diamines were obtained from ortho-toluidine and one of the following
aldehydes:

benzaldehyde,

4-bromobenzaldehyde

or

4-

fluorobenzaldehyde.
The structure of the monomers and polymers was determined by
spectral techniques, such as FTIR, 1H- and

13

C-NMR. Considering the

differential scanning calorimetry and thermogravimetric analyses, the
studied polyimide films had good thermal stability, their decomposition
starting above 425°C, and relatively low glass transition temperature.
The XRD investigations exhibited that all investigated polymers show
only one broad halo centered between 16.63° and 17.92° (2θ), being a
proof of the amorphous state due to molecular disorder. It was also
revealed that films with satisfactory mechanical properties (toughness
and modulus) can be achieved from the studied polymers.
The sub-glass relaxation behavior of all polymer films was investigated
in detail. Thus, the values of activation energy were found in the range
of 44 – 50 kJ/mol for γ-relaxation and 67.5 – 85.1 kJ/mol for β-relaxation,
with lower values for copolyimide films, suggesting that the
incorporation of the co-monomer diamino-diphenylether allows faster
motions of the small molecules, but hinders the mobility of charge
carriers.
Acknowledgements: This work was supported by a grant of the
Romanian National Authority for Scientific Research and Innovation,
CNCS - UEFISCDI, project code PN-III-P4-ID-PCE-2016-0708, contract no.
66/2017, within PNCDI III.
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In nowadays, the mainstream of solar cell is Silicon (Si)-based solar cells
and that is occupied approximately 95% in the market of solar cell.
However, the raw materials of Si for this solar cell have the risk of price
change and insufficient supply because of using the expensive high
purity Si. Iron oxide is expected as the solar cell materials for the next
generation that is taken the place of Si. This material exists abundantly
on the earth, is a low price, and is excellent also in the affinity to the
environment. Further, it can be expected as the high conversion
efficiency thin film solar cells for the next generation because of having
large optical-absorption coefficient. In this work, Fe2O3 thin films were
prepared by the Coating Thermal Decomposition method using an iron
naphthenate as a raw material. The prepared Fe2O3 thin films were
investigated the optimum manufacturing conditions by evaluating the
surface state, luminous transmittance, and crystalline. Additionally, it
tried to prepare titanium (Ti)-doped iron oxide (Fe2O3:Ti) films thin films
in order to obtain n-type Fe2O3, and examined the effectiveness of Tidoping. As the results, Fe2O3 thin film prepared on repetition of 5 times
was shown the crystalline of α-Fe2O3 phase. The preparation by the
pyrolysis process in the atmosphere of oxygen was useful for
improvement in crystallinity of Fe2O3 and Fe2O3:Ti thin films.
PAMS-P20: Opportunities for using dielectric elastomer actuators
C Tugui, M. Iacob, A. Bele, G.-O. Turcan-Trofin, M. Cazacu
Inorganic Polymers, "Petru Poni" Institute of Macromolecular Chemistry, Iasi,
Romania

Dielectric elastomers represent a subgroup of electroactive polymers
that have the ability to change their shape and/or size under an external
electrical stimulus. The simplest actuator consists of a dielectric layer
covered on both sides with compliant electrodes. Unlike other types of
existing transducers (e.g., piezoelectric, magnetic, electrostatic,
pneumatic, hydraulic), those based on dielectric elastomers have certain

advantages such as greater actuation strain, higher energy density,
higher response speeds, scalability and relatively low cost. For evaluating
their capabilities, three types of multilayer stacked circular membrane
actuators were fabricated using different dielectric layers (silicone and
acrylic) and electrodes (carbon black powder and PDMS-carbon black
composite). Following the electromechanical results was highlighted
that the achieved actuators could be implemented in several
applications of high interest.
PAMS-P21: Investigation of tin and silicon nanostructures properties
and morphologies on various substrates for lithium-ion battery
application
A Ogunji, K. N. Manjunatha, S. Govindarajan
Emerging Technology Research Centre, De Montfort University, Leicester, United
Kingdom

Lithium-ion batteries (LIB) receive major attention as the most attractive
electrochemical energy storage system due to its higher capacity and power
density. Over the last two decades, commercial lithium-ion batteries use
graphite as the anode material. Remarkable efforts have been devoted to
replace carbon with the use of group IV elements namely Si, Ge and Snbased materials, either in pure form or as an alloy. Si and Sn are abundantly
available on earth, are non-toxic and environmentally friendly. Si and Sn
have the highest theoretical gravimetric capacity of 4200 mAhg-1 and 790
mAhg-1 respectively. However, the use of these materials is deterred by
their high volume expansion (Si – 400 % and Sn – 260 %) resulting in
pulverization and disconnection between the current collector and the
electrode material. Reducing the size of bulk electrodes hinders cracking,
fracturing and pulverization, enhancing their stability. Nanostructures of Si
and Sn-containing compounds as anode have received major research
attention due to the following qualities: grown directly on the current
collector metal substrates, allow rapid charge/discharge rates, and are
smaller in diameter and hence capable of accommodating large strain
without cracking. In this work, preliminary studies of the nanostructures

formed using plasma enhanced chemical vapour deposition that will form
the anode for the lithium-ion battery will be discussed. Different substrates
both flexible (Cu, Al, SS-304 and C sheets) and non-flexible (quartz, glass, Si
wafer) are used to directly grow nanostructures over them. The
performance of thin-film anodes depends strongly on the roughness of the
substrate surface. Hence, the growth rate, morphology, crystallinity and
electrical conductivity of these nanostructures were investigated to find a
suitable substrate with better properties tuned for LIB research.

PAMS-22: Modified sol-gel synthesis of powdered mesoporous titania:
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Mesoporous titania has been widely used in multiple chemical reactions
which determines a variety of applications and products, such as selfcleaning surfaces, sterilization, hydrogen evolution, air and water
purification systems, and photoelectrochemical conversion [1].
This work relates the modified sol-gel synthesis of mesoporous titania.
Thus, TiO2 was prepared involving ultrasounds to irradiate the reaction
mixture containing titanium isopropoxide as titania source, and pluronic
F127 as surfactant. Afterward, in order to remove the surfactant from
the powdered sample and empty mesopores, the samples have been
subjected to a non-conventional heat treatment - microwave-annealing.
For comparison, a desired amount of TiO2 sample was conventionally
calcined in a furnace, at 723.15 K, for 4 hours.
The influence of the microwave exposure time (5 - 30 min) on the
textural, structural and morphological properties has been investigated.
As well, the photolcatalytic activity of the novel synthesized materials
was determined in a dye photodegradation experiment.

Fig.1. SEM images x1000 of TiO2 particles morphology obtained by calcination (a)
and by microwave annealing (b)

[1] Nakata, K., Fujishima, A., Journal of Photochemistry and Photobiology C:
Photochemistry Reviews, 13, (2012)169-189.
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PL23: Nanotechnology for aerospace technologies: challenges and
opportunities
Victor Castano
Académico Department, National Autonomous University of Mexico, Mexico City,
Mexico

The main challenges, from the Materials Science and Engineering
standpoint, of 21st Century Aerospace technology will be reviewed, in
terms of the Roadmaps recently developed by both the NASA and the
European Aerospace Agency, regarding the limitations that today´s
materials represent for the upcoming needs for outer space exploration
and extraterrestrial planets human settlements. In particular, the role
that Nanotechnology is already having in various areas, from rocket fuel
to high radiation-resistant materials, will be discussed in detail, stressing
the need of multi and cross-disciplinary approaches to develop
technologies that, on the other hand, will like have impact on other
industrial area. More specifically, the cases of fuel, biomedicine and
energy storage will be analyzed and the latest developments in the area
will be presented.

PL24: Nanoscale heterogeneity in transition metal oxides
Alexandros Lappas
Institute of Electronic Structure and Laser, Foundation for Research and Technology
- Hellas, Heraklion, Greece

Transition metal oxides, at the research forefront, commonly encompass
mixed-valent states that shape up their physical properties. The latter
stir up strong fundamental science interest as they help to tackle
intriguing phenomena, such as high-Tc superconductivity and giant
magnetoresistance, while they also present significant technological
opportunities, as for energy storage devices, catalysis, electrochemical
cells and even fast evolving biomedical applications. Structural
polymorphs in this family of materials are accessible as naturally
occurring minerals and synthetic compounds, whose versatile physics is
dramatically altered in the presence of spatial inhomogeneous states,
emerging in the presence of simultaneously active electron degrees of
freedom (i.e. spin-charge-orbital). Assuming competition, tuned by
chemical composition, is an ingredient of electronic phase-separation, I
will discuss how competing phases due to lattice geometry could also
introduce nanometer-scale structures. This will be demonstrated in the
realm of geometric frustration governing the anisotropic triangular
lattice topology of transition metals in two-dimensional
antiferromagnets (e.g. mapped out on the AMnO2 lattice, with A= Na,
Cu). We argue that the sensitivity of such insulating materials to localscale perturbations is capable to lift the intrinsic degeneracies and
provoke novel phenomena (cf. magnetoelectric states) beyond
magnetism.

PL25: Pulsed Photonic Fabrication Of Nanostructured Transition Metal
Oxide Thin Films
Douglas B. Chrisey
Department of Physics, Tulane University New Orleans, LA 70122, USA

Nanostructured metal oxide thin films with a large specific surface area
are preferable for practical device applications in energy conversion and
storage. Herein, we present instantaneous (milliseconds) photonic
synthesis of three-dimensional (3-D) nanostructured metal oxide thin
films through the pulsed photoinitiated pyrolysis of organometallic
precursor films made by chemical solution deposition. High wall-plug
efficiency-pulsed photonic irradiation (xenon flash lamp, pulse width of
1.93 ms, fluence of 7.7 J/cm2 and frequency of 1.2 Hz) is used for scalable
photonic processing. The photothermal effect of subsequent pulses
rapidly improves the crystalline quality of nanocrystalline metal oxide
thin films in minutes. This presentation will highlight pulsed photonic
fabrication of 3-D nanostructured TiO2, Co3O4, and Fe2O3 thin films,
exemplifying a promising new method for the low-cost and highthroughput manufacturing of nanostructured metal oxide thin films for
energy applications.

PL26: Self-assembling: a step in the development of organized and
complex matter
Valeria Harabagiu
Petru Poni Institute of Macromolecular Chemistry, 41A, Aleea Grigore Ghica Voda,
700487 Iasi, Romania

Last fifty years, more and more controlled and green synthesis
techniques for both low molecular organic/inorganic compounds and
polymers were developed. To mimic the nature ability for building smart
materials and systems of high complexity, such as stimuli sensitive
compounds or living and intelligent organisms, one should master not
only the chemical bonding between different atoms and their spatial
arrangement, but also the physical interactions between chemically
linked entities - organic and inorganic molecules or polymers. Thus,
some rules for molecular recognition and self-assembling giving rise to
supramolecular nano- and micrometric objects were established.
Dynamic and combinatorial chemistry concepts were also developed.
However, to equalize the nature performances in building even very
simple living systems, such as viruses, the scientist should better
understand how they are organized and how the information is receipt
transmitted and used to provide self-control of the living organism and
to self-sustain the life by the exchange of energy and materials with the
environment. The presentation deals with self-assembling of structurally
different small or larger (polymer) molecules. Dynamic systems,
inclusion complexation into cyclodextrin macrocycles, or non-viral
transporters of nucleic acids will be discussed as examples of the state
of the art in (bio)chemistry laboratories as compared with available
simplest biological entities. Self-assembling is thought to be a possible
pathway of matter evolution from isolated entities to organized
functional non-living systems and biosystems. Acknowledgement: This
work was supported by a grant of the Romanian Ministry of Research

and Innovation, CCCDI-UEFISCDI, project number PN-III-P1-1.2-PCCDI2017-0194/25PCCDI/2018, within PNCDI III.

PL27: New insights and novel developments into Low-Temperature Ge
Condensation
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In this study, we address the mechanisms of formation of GRL and we
determine the major driving forces of the enrichment process. We
highlight the particular role played by a magic composition (Si0.5Ge0.5)
whose formation is still under debate. We suggest that this magic
concentration could be stabilized by a self-limited interdiffusion process
regulated by the entropic term of the formation energy, which is a
minimum at Si0.5Ge0.5 at the expense of the elasticity-driven
interdiffusion [1]. We also show that the process produces fully strained
Ge-rich layers free of defects with a flat surface which is not reachable
by direct epitaxy. In addition, we demonstrate that the condensationbased process enables the total inhibition of the well-known ATG
morphological instability, together with the hindering of dislocations for
critical thickness much greater than those commonly obtained by direct
deposition. We explain these behaviors by the injection of selfinterstitials in the Ge-rich layers during condensation [2]. The process
has been applied to the construction of core−shell nanowires and higherlevel ordered systems with scalable configurations using a simple
integrative approach involving vapor−liquid−solid (VLS) growth followed
by selective oxidation steps. Key elements of the building process
associated with this approach are identified with regard to existing
theoretical models [3]. Moreover, starting from results of ab initio
calculations, we discuss the electronic structure of these novel
nanostructures as well as their wide potential for advanced device
applications. Such remarkable properties could be generalized to many
other systems using a similar condensation process. Particularly, I will

present recent work on tensily strained Si based MOSFET. We
demonstrate here that a relaxed SiGe layer with a Ge atomic
concentration of 25% can be obtained using a combination of epitaxy
and “condensation” steps. Si re-epitaxy on top of this SGOI layer would
produce Si tensile-strained layers which could be used as active layer
with enhanced mobility. Advanced transmission electron microscopy is
used to characterize the structure, strain and composition of obtained
layers.
[1] T. David et al, J. Phys. Chem. C 119 (2015) 24606−24613.
[2] T. David et al, J. Phys. Chem. C 120 (2016) 20333−20340
[3] T. David et al, Nano Lett., 17 (12) (2017) 7299–7305.

