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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.
Conference General Chairs
Felicia IACOMI, Faculty of Physics, Alexandru Ioan Cuza University of
Iasi, Roumania

Valentin CRACIUN, National Institute for Laser, Plasma and Radiation
Physics, Magurele, Romania

Emmanouel KOUDOUMAS, Electrical Engineering Department,
Technological Educational Institute of Crete, Greece
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Co-organizers:
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ICPAM-12 Committees
Topic Chairs
Viacheslav BARSUKOV, Kiev National University of Technologies and
Design, Ukraine
Isabelle BERBEZIER, University Paul Cézanne, Marseille, France
Nikita BITYURIN, Russian Academy of Sciences, Russia Nizhnii Novgorod,
Russian Federation
Silviu COLIS, University of Strasbourg, France
Eleftherios N. ECONOMOU–University of Crete, Greece
Cristian FOCSA, Université des Sciences et Technologies de Lille, France
Valeria HARABAGIU, Petru Poni Institute of Macromolecular Chemistry,
Romania
Jörg K. N. LINDNER, Paderborn University, Germany
Cris ORFESCU, NanoArt 21, Los Angeles, California, US
Shashi PAUL, De Montfort University, Leicester, United Kingdom
Peter PETROV, Imperial College London, United Kingdom
Romulus TETEAN, Babes – Bolyai University Cluj-Napoca, Romania
Simion SIMON, Babes – Bolyai University Cluj-Napoca, Romania
Local Organizing Committee
Emmanouel DRAKAKIS, Technological Educational Institute of Crete,
Greece
Antonios FOUNTOULAKIS, Technological Educational Institute of Crete,
Greece
Georgios KAVOULAKIS, Technological Educational Institute of Crete,
Greece
Michael KATHARAKIS, Technological Educational Institute of Crete,
Greece
Dimitra VERNARDOU, Technological Educational Institute of Crete,
Greece
Kiriakos SIDERAKIS, Technological Educational Institute of Crete, Greece
Secretariate
Athina MANIADI, Technological Educational Institute of Crete
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Kyriakos MOURATIS, Technological Educational Institute of Crete
Valentin TUDOSE, Technological Educational Institute of Crete
IT and Communication
Dragos DUTU, Alexandru Ioan Cuza University of Iași
Kyriakos MOURATIS, Technological Educational Institute of Crete
Stratos STIPSIANOS, Technological Educational Institute of Crete
Organizing Committee
Marco ABBARCHI, Aix-Marseille Université, France
Shizutoshi ANDO, Tokyo University of Science, Tokio, Japan
Jean-Noël AQUA, Institut des NanoSciences de Paris
Cristian BABAN, Alexandru Ioan Cuza University of Iași, Romania
Dorina CREANGA, Alexandru Ioan Cuza University of Iași, Romania
Richard CROSS, EMTERC, De Monfort University, Leicester, UK
Stelios COURIS, University of Patras, Greece
Miron Adrian DINESCU, National Institute of Research and Development
for Microelectronics, Bucharest, Romania
Ioan DUMITRU, Alexandru Ioan Cuza University of Iasi, Romania
Luc FAVRE, Aix-Marseille Université, France
Georgios KAVOULAKIS, Technological Educational Institute of Crete,
Greece
Georgios KENANAKIS, Foundation for Research and Technology-Hellas,
Greece
Liviu LEONTIE, Alexandru Ioan Cuza University of Iași, Romania
Viktor PETRENKO, Joint Institute for Nuclear Research, Russia
Aurel POP, Babes-Bolyai University of Cluj-Napoca, Romania
Ioannis REMEDIAKIS, University of Crete, Greece
George G. RUSU, Alexandru Ioan Cuza University of Iasi, Romania
Iulia SALAORU, De Montfort University, UK
Georgeta SALVAN, Chemnitz University of Technology, Germany
Daniel TAMPU, Petru Poni Institute of Macromolecular Chemistry, Iași,
Romania
Maria VAMVAKAKI, University of Crete, Greece
Advisory Committee
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Christian BERNHARD, University of Fribourg, Switzerland
Horia CHIRIAC, National Institute of Research and Development for
Technical Physics, Iasi, Romania
Domenico GRIMALDI, Università degli studi della Calabria, Cosenza, Italy
Marco LATTUADA, Adolphe Merkle Institute, University of Fribourg,
Switzerland
Nicoleta LUPU, National Institute of Research & Development for
Technical Physics, Iasi, Romania
Fernanda Maria Amaro MARGAÇA – Instituto Superior Técnico, Centro
de Ciências e Tecnologias Nucleares, Lisbon, Portugal
Hidenori MIMURA, Research Institute of Electronics, Shizuoka
University, Japan
Masaaki NAGATSU, Graduate School of Electronic Science and
Technology, Shizuoka University, Japan
Raluca MÜLLER, The National Institute for R&D in Microtechnologies IMT Bucharest, Romania
Efstathios POLYCHRONIADIS, Aristotle University of Thessaloniki, Greece
Gheorghe I. RUSU, Alexandru Ioan Cuza University of Iasi, Romania
Antoine RONDA, Universités Aix-Marseille et Sud Toulon Var, France
Cristian SILVESTRU, Babes-Bolyai University, Cluj-Napoca, member of
Romanian Academy
Bogdan C. SIMIONESCU, Petru Poni Institute of Macromolecular
Chemistry, Iasi, Vice-President of Romanian Academy
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Sponsors:

9

Conference topics
T 1: Thin Films and Nanostructures for Modern Electronics
T 2: Fundamentals of Plasma and Laser-Material Interactions and
Processing
T 3: Materials for Energy and Environment
T 4: Magnetic Materials and Advanced Applications
T 5: Novel Spintronic Materials and Related Devices
T 6: Nanostructures and Low Dimensional Systems
T 7: Emerging Electronic Memory Materials and Devices
T 8: Polymer Materials and Composites
T 9: Biomaterials and Healthcare Applications
T 10: Functional Materials. Processing and Characterization
T 11: Self-assembly and Patterning
T 12: Art, Science and Technology
T 13: Trends in Condensed Matter Theory

Friday, September 21, 2018
Foyer of School of Health and Welfare Services
of TEI Crete
16:00
18:00

Venue & Registration - Foyer
Welcome Evening – Experimental Farm

10

Conference program
Saturday, September 22, 2016
School of Health and Welfare Services of TEI Crete
HALL 1
8:00
9:00

Registration
Conference Opening

Plenary Session
HALL 1
Chair: E. Koudoumas
9:30

Solar light active perovskite based photocatalysts
G. Kiriakidis, University of Crete, Institute of Electronic
Structure and Laser, Foundation for Research and
Technology- Hellas, Heraklion, Greece

10:10

Metamaterials: new possibilities in electromagnetic wave
control
M. Kafesaki, University of Crete, Heraklion, Greece

10:50

Coffee Break - Foyer

Plenary Session
HALL 1
Chair: R. Tetean
11:20

12:00

Enhanced Spectroscopies of Semiconductor Nanostructures
D.R.T. Zahn, Chemnitz University of Technology, Chemnitz,
Germany
Nano-Manufacturing of Fully Printed Flexible Organic
Electronic Devices
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12:40
13:20

S. Logothetidis, Aristotle University of Thessaloniki,
Thessaloniki, Greece
Emerging Applications of Silicon Nano-structures
S. Paul, De Montfort University, Leicester, UK
Lunch – Experimental Farm

Invited and Oral Sessions
Hall 1
Chair: D.R.T. Zahn
T4: Magnetic Materials and Advanced Applications
15:00

Nanofabrication using focused electron and ion beams
J. M. de Teresa, University of Zaragoza, Zaragoza, Spain

15:30

μSR on CeCo4B under pressure
R. Tetean, Babes-Bolyai University of Cluj-Napoca, Romania

15:45

Compensated ferrimagnetism in the half-metallic Mn-Co-VAl Heusler alloys
D. Benea, Babes-Bolyai University of Cluj-Napoca, Romania
Chair: E. N. Economou
T9: Biomaterials and Healthcare Applications

16:00

A Temperature Analysis in the Magnetic Hyperthermia
I. Astefanoaei, Alexandru Ioan Cuza University of Iasi,
Romania
T13: Trends in Condensed Matter Theory

16:30

Molecular simulations of polymer based nanostructured
materials
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V. Harmandaris, University of Crete, Institute of Applied and
Computational Mathematics, IACM/FORTH, Heraklion,
Greece
17:00

Fragility of the Laughlin state in a an anharmonicallytrapped Bose-Einstein condensate
G. M. Kavoulakis, Technological Education Institute of
Crete, Heraklion, Greece

Hall-2
Chair: N. Bityurin
T 10: Functional Materials. Processing and Characterization
15:00

Complex physical phenomena in perovskite transition metal
oxides
I. Deac, Babes-Bolyai University of Cluj-Napoca, Romania

15:30

Laser-driving of a cantilever beam in electrostatic force
gradients: application to high-resolution atomic force
microscopy
M. Rastei, Université de Strasbourg, Srasbourg, France

16:00

Raman microscopy and spectroscopy studies of
graphene/TiO2/PVDF composite fibers
M. Suchea, Technological Educational Institute of Crete,
Heraklion, Greece; National Institute for Research and
Development in Microtechnology, Bucharest, Romania

16:30

From micro to nano characterisation in arts and cultural
heritage
T. I. Madeira, Institute of Physics, TU Chemnitz, Chemnitz,
Germany
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17:00

Photoresponse enhancement of nanostructured ZnO based
ultraviolet sensor by functionalization with self-assembled
reduced graphene oxide
M. Purica, National Institute for Research and
Development in Microtechnologies, Bucharest, Romania

14

T 6: Nanostructures and Low Dimensional Systems
17:15

The activating role of anionic and cationic adatoms in SERS
N. Leopold, Babes-Bolyai University of Cluj-Napoca,
Romania
Hall 3
Chair: V. Barsukov
T 3: Materials for Energy and Environment

15:00

Fabrication and characterization of Cu nanowire arrays for
photovoltaic applications
A.M. Panaitescu, Research and Development Center for
Materials and Electronic & Optoelectronic Devices (MDEO),
University of Bucharest, Romania

15:15

Actinide removal by mesoporous colloidal nanoparticles
L. Almásy, Southwest University of Science and Technology,
Mianyang, China; Wigner Research Centre for Physics,
Budapest, Hungary

15:45

Optical properties of irradiated ceramic thin films
C. Martin, Ramapo College of New Jersey, New Jersey, USA

16:15

Studies of radiation induced effects in nanostructured
ceramic thin films
V. Craciun, National Institute for Laser, Plasma and
Radiation Physics, Magurele, Romania

Chair: V. Craciun
T 1: Thin Films and Nanostructures for Modern Electronics
16:30

Improved luminous efficiency in nanostructured thin films
grown by pulsed laser deposition technique for electroluminescence applications
R. Krishnan, Rajalakshmi Institute of Technology, Chennai,
India
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17:00

Dielectric spectroscopy investigation of new polyimides and
copolyimides based on triphenylmethane diamines
M. Asandulesa, Petru Poni Institute of Macromolecular
Chemistry, Iasi, Romania

17:15

Influence of dopant nature and concentration on functional
properties of Ni, Co doped ZnO thin films grown by spin
coating
M. Toma, Alexandru Ioan Cuza University of Iasi, Romania

17:30

Coffee Break and Poster Session I, Foyer
T-1; T-4; T-6; T-7; T-8; T-9; T-11

19:45

Dinner
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Sunday, September 23, 2018
School of Health and Welfare Services of TEI Crete
Hall 1
Plenary Session
Chair: M. Avdeev
9:00

Optimizing the substrate-mediated laser ablation of
biological tissues: quest for the best substrate materia
C. Focsa, Université de Lille, Lille, France

9:40

Inorganic oxides for photovoltaic applications: alternative
routes for efficient light harvesting
S. Colis, Institut de Physique et Chimie des Matériaux,
Université de Strasbourg, Strasbourg, France

10:20

Epitaxial stabilization of ferroelectric Hf0.5 Zr0.5O2 thin films
F. Sanchez, Instituto de Ciencia de Materiales de Barcelona,
Barcelona, Spain

11:00

Coffee Break - Foyer
Hall 1
Plenary Session
Chair: S. Colis

11:30

Anatomy
of
interface-induced
phenomena
in
nanostructures comprising transition metals, oxides and
graphene for advancing spintronics and spin orbitronics
M. Chshiev, Université Grenoble Alpes, European School on
Nanosciences & Nanotechnologies, Grenoble, France

12:10

Spinorbitronics in engineered SrTiO3-based 2-dimensional
electron systems
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A. Barthélémy, Université Paris Sud & Institut Universitaire
de France, Paris, France
12:50

Electronic spin precession at low energy in all solid state
devices
M. Hehn, University of Loraine, Institute Jean Lamour,
Nancy, France

13:30

Lunch – Experimental Farm

Invited and Oral Sessions
Hall 1
Chair: M. Chshiev
T 5: Novel Spintronic Materials and Related Devices
15:00

Growth and transport properties in fully heteroepitaxial
oxide-based magnetic tunnel junctions with atomically
controlled interfaces
F. Gellé, Institut de Physique et de Chimie des Matériaux de
Strasbourg, Université de Strasbourg, Strasbourg, France

15:15

Towards THz spin-torque oscillators
A. Deac, Institute of Ion Beam Physics and Materials
Research,
Helmholtz-Zentrum
Dresden-Rossendorf,
Germany

15:45

Alternative
energetically
efficient
magnetization
manipulation strategies in spintronic devices
C. Tiusan, Technical University of Cluj-Napoca, Cluj-Napoca,
Romania

16:15

All Optical Magnetization Reversal in Pt/Co/Pt single stack
M. Vomir, Institut de Physique et Chimie des Matériaux de
Strasbourg, Université de Strasbourg, Strasbourg, France
Chair: D. Timpu
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T 8: Polymer Materials and Composites
16:45

Thermal properties of carbon based composite materials
T. Sandu, National Institute for Research and Development
in Microtechnologies, Bucharest, Romania

17:15

1H NMR Study of Thermo-Induced Collapse of
Polyelectrolyte Microgels
E. Kozhunova, Moscow State University, Moscow, Russia

Hall 2
Chair: M. Kafesaki
T10: Functional Materials. Processing and Characterization
15:00

Plasmonic behavior of nanocomposites of fluoride with
metal nanoparticles fabricated by hybrid PVD deposition
techniques
Jan Lancok, Institute of Physics CAS, Prague, Czech Republic

15:30

High vacuum Proton Exchange (HiVacPE) in lithium niobate
crystals for high-index contrast nonlinear waveguides
S. Tascu, Research Center on Advanced Materials and
Technologies, Alexandru Ioan Cuza University, Iasi, Romania

16:00

Synthesis and properties of macroporous graphene-ZnO
hybrid monoliths
L. M. Veca, National Institute for Research and Development
in Microtechnologies, Bucharest, Romania

16:15

Tailoring of nanostructured surfaces obtained by laser
methods for sensor applications
M. Filipescu, National Institute for Lasers, Plasma and
Radiation Physics, Magurele, Romania

16:30

Evaluation of fibrous composites based on synthetic
polymers reinforced with anorganic nanoparticles as oil spill
sorbents

19

P. Pascariu, Petru Poni” Institute of Macromolecular
Chemistry, Iasi, Romania
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Chair: E. Burzo
T 4: Magnetic Materials and Advanced Applications
16:45

Magnetic nanoparticles for applications in life sciences
yielded by different methods
D. Creanga, Alexandru Ioan Cuza University of Iasi, Romania

17:00

Study on the role of the organic molecules capping doped
ferrite nanocores, related to the interaction with
surrounding aqueous medium for reducing environmental
nanotoxicity
L. Popescu, Alexandru Ioan Cuza University of Iasi, Romania

17:15

Magnetic properties of hematite nanoparticles,
nanocomposites and thin films
F. Iacomi, Alexandru Ioan Cuza University of Iasi, Romania
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Hall 3
Chair: J. K. N. Lindner
T 11: Self-assembly and Patterning
15:00

15:30

16 00

Design, characterization and lithographic application of Si
nanocrystals patterns via templated dewetting
M. Bollani, Politecnico di Milano, Milano, Italy
On the organization of self-assembled monolayers of small
organic molecules for tuning the electrical and optical
properties of surfaces
L. Patrone, CNRS IM2NP/Institut Supérieur d'Electronique et
du Numérique, Toulon, France
Preparation of a TiO2 porous layer by chemical coating of
self-assembled polymer beads for perovskite solar cells
application
K. Yasaroglu, Institut de Physique et Chimie des Matériaux,
Strasbourg, France; Institute for Solar Energy System,
Fraunhofer, Freiburg, Germany

Chair: M. Dinescu
T 2: Fundamentals of Plasma and Laser-Material Interactions and
Processing
16:15

Experimental and theoretical studies on the complex
dynamics of transient plasmas generated by laser ablation
in various temporal regimes
P.-E. Nica, Georghe Asachi Technical University of Iasi, Iasi,
Romania

16:45

Large volume dielectric barrier discharge with pre-triggering
system for non-thermal plasma applications
I. Motrescu, University of Agricultural Sciences and
Veterinary Medicine of Iasi, Romania; Research Institute of
Electronics, Shizuoka University, Hamamatsu, Japan
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17:00

Study of horn and wool keratin and shell chitosan PLD, film
properties and its effects on hemp fabrics
A. Cocean, Alexandru Ioan Cuza University of Iasi, Romania

17:15

A compact non-differential model for describing laser
ablation plasma dynamics
M. Agop, Physics, Angers University, Angers, France

17:30

Coffee Break and Poster Session II, Foyer
T-2; T-3; T-4; T-6; T-9; T-10

19:45

Dinner
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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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Wednesday, September 26, 2018
Hall 1
Plenary Session
Chair: A. Lappas
9:00

PLD advantages on tailoring the functional properties in
perovskite thin films
M. Dinescu, National Institute for Lasers, Plasma and
Radiation Physics, Magurele, Romania

9:40

Study on UV induced growth of CdS nanoparticles in
polymer films
N. Bityurin, Institute of Applied Physics, Russian Academy
of Sciences, Russian Federation
A2-B6 Compounds thin films used in photovoltaics for
terrestrial and space applications
S. Antohe, University of Bucharest, Magurele, Romania
Coffee Break – Foyer

10:20
11:00

Hall 1
Plenary Session
Chair: S. Antohe
11:30

Study of planar and developed electrochemical interfaces
for lithium power sources by neutron scattering
M. Avdeev, Joint Institute for Nuclear Research, Dubna,
Russian Federation

12:10

Thermal induced spin and magnon currents
R. Ibarra, Institute of Nanoscience of Aragón; University of
Zaragoza, Spain

12:50

NanoArt: molecular, atomic, and sub-atomic sculptures
and landscapes
C. Orfescu, NanoArt21, Los Angeles, USA
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13:30

Lunch – Experimental Farm

Invited and Oral Sessions
Hall 1
Chair: D. B. Chrisey
T 1: Thin Films and Nanostructures for Modern Electronics
15:00

15:30

16:00

16:15

Photo-induced transient energy current in molecular circuit
loop
F. Michelini, Polytech Marseille, Aix Marseille Université,
Mareille, France
ZnO-based nanostructures grown by hydrothermal method
in preselected areas for direct integration into gas sensing
and photodetection devices
V. Musat, Dunărea de Jos University of Galati, Galati,
Romania
GeSn nanocrystals in oxide matrix obtained by magnetron
sputtering deposition
A. Slav, National Institute of Materials Physics, Magurele,
Romania
On the physical properties of ZnSe1-xOx thin film grown by rfmagnetron sputtering
S. Iftimie, University of Bucharest, Bucharest-Magurele,
Romania
Chair: F. Michelini
T 7: Emerging Electronic Memory Materials and Devices

16:30

Exploiting Deep Level Defects for Memory Applications
S. Paul, Emerging Technologies Research Centre, De
Montfort University, Leicester, United Kingdom

16:45

Study of phase change in stacked chalcogenide films
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A. Velea, National Institute of Materials Physics, Magurele,
Romania
17:00

Inkjet printing of functional materials: a step forward to
green electronics
I. Salaoru, Emerging Technologies Research Centre, De
Montfort University, Leicester, UK
Hall 2
Chair: V. Harabagiu
T 8: Polymer Materials and Composites

15:00

Nanostructured electrospun mats based on novel
cyclodextrin-oligoester derivatives
C. Peptu, Polymer Institute of Slovak Academy of Sciences,
Bratislava, Slovakia; Petru Poni Institute of Macromolecular
Chemistry, Iasi, Romania

15:30

Carbon-Graphite Polymer Paints for Electromagnetic
Shielding of Electronic Equipment
V. Barsukov, Kiev National University of Technologies and
Design, Kiev, Ukraine

16:00

Glass transition of polystyrene and its nanocomposites:
theoretical modeling and neutron reflectometry
investigations
T. Tropin, Joint Institute for Nuclear Research, Dubna,
Russian Federation

16:30

Porous polymer/inorganic composite matrices as efficient
desiccants for air dehumidification
M. Ignat, Petru Poni Institute of Macromolecular Chemistry,
Alexandru Ioan Cuza University, Iasi, Romania

16:45

Novel xantan-based cryogels with potential applications in
food industry
I.E. Raschip, Petru Poni Institute of Macromolecular
Chemistry, Iasi, Romania
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17:00

Models for controlled nanoparticle generation in
photoinduced nanocomposites
A. Pikulin, Institute of Applied Physics of the Russian
Academy of Sciences, Nizhniy Novgorod, Russian Federation
Hall 3
Chair: T. Sandu
T 4: Magnetic Materials and Advanced Applications

15:00

From three dimensional crystals to single molecular
magnets: Electronic and magnetic properties of low
dimensional advanced materials
K. Küpper, University of Osnabrück, Osnabrück, Germany
T 3: Materials for Energy and Environment

15:30

Solar selective absorber coatings for high temperature
applications
L. Rebouta, Universidade do Minho, Guimarães, Portugal

16:00

Obtaining optimum piezoelectric energy harvesting with
non-inverting buck-boost converter
A. Karaaslan, Ankara Yildirim Beyazit University, Ankara,
Turkey

16:30

Preparation of ZnO:Al Thin films for the Transparent
Electrode by Helicon-wave Excited Plasma Sputtering
Method
S. Ando, Tokyo University of Science, Tokyo, Japan

16:45

Fuel cell application on ac pump motors
R. Doğan, Afyon Kocatepe University, Afyonkarahisar,
Türkiye

17:00

Effect of soot – surface-active agents composites on air and
water pollution
I.Cocean, Alexandru Ioan Cuza Uiversity of Iasi, Romania

17:15

Coffee breack – Foyer
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Hall 1
Chair: C. Orfescu
T 12: Art, Science and Technology
17:45

Aer( )Print: Your Name Written into Heaven
I.
Michaloudis,
Institute
of
Nanoscience
and
Nanotechnology, NCSR Democritos, Athens, Greece, Charles
Darwin University, Darwin, Australia

18:15

Art and the Geometry of Nature
J. Constant, Visual Communication, Hermay NM, Santa Fe,
USA
Is the scientific progress reduced to mere technology
applications? The linguistic and communicative paradigm
G.-B. Davos, Vigo University, Vigo, Galicia, Spain

18:45

19:00

The making of a micro-museum for the moon’s lunar
landscape that will pass the test of time
D. Vitone, Carnegie Mellon University, Pittsburgh, USA

19:15

An Archaeocentric Frame for Designing Objects for Eternity
M. Baskinger, Carnegie Mellon University, Pitsburg, USA
Hall 1
Plenary Session
Chair: M. Kafesaki

19:30

Wavefront manipulation by Metasurfaces based on
dielectric cylinders
E. N. Economou, IESL, FORTH & Department of Physics,
Univ. of Crete, Greece

20:10

Dinner
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Thursday, September 27, 2018
Hall 1
Plenary Session
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
P. Petrov, Imperial College London, London, U.K.
Coffee Break - Foyer

11:00

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

12:10
12:50

13:30

Ultrafast spectroscopy of excitons and coherent phonons in
quantum dots
V. A. Nadtochenko, Semenov Institute of Chemical Physics,
Russian Academy of Sciences, Russian Federation
Magnetic properties of rare-earth-transition compounds at
high pressures
E. Burzo, Babes-Bolyai University, Cluj-Napoca, Romania
Graphene and Related 2D Crystals for Photovoltaic
Applications
E. Kymakis, Technological Educational Institute of Crete:
University of Applied Sciences, Heraklion, Greece
Lunch – Experimental Farm

Invited and Oral Sessions
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Hall 1
Chair: I. Astefanoaei
T 9: Biomaterials and Healthcare Applications
15:00

Micro-and nanostructured bio-surfaces produced by laserbased approaches for in vitro modulated response of
mammalian cells
V. Dinca, National Institute for Lasers, Plasma and Radiation
Physics, Magurele, Romania

15:30

Multifunctional nanohybrids for biomedical applications
R. Stiufiuc, Iuliu Hatieganu University of Medicine and
Pharmacy, Cluj-Napoca, Romania

16:00

Antibacterial properties of cellulose-based fibers covered
with ZnO and Al2O3 thin films
M. Suchea, National Institute for Research and Development
in Microtechnologies, Bucharest, Romania; Technological
Educational Institute of Crete, Heraklion, Greece

16:15

Bone's integration profiles of some new Fe-Mn-Si implants
in rabbits
L. Burtan, Ion Ionescu de la Brad University of Agricultural
Sciences and Veterinary Medicine, Iasi, România

16:30

An investigation of the shape-dependent antibacterial
activity of different metal nanoparticles
R. B. M. Cross, Emerging Technologies Research Centre, De
Montfort University, Leicester, U.K.

16:45

Water solutions of fullerenes C60 and C70: new
opportunities for biomedicine
O. Kyzyma, Taras Shevchenko Kyiv National University, Kyiv,
Ukraine; Joint Institute for Nuclear Research, Dubna, Russian
Federation
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17:00

Approach regarding the antibacterial responsive attitude of
some composites consisting of micro/mesoporous
(Ag+)Ag0/support
N. Vrinceanu, Lucian Blaga University of Sibiu, Sibiu,
Romania

17:15

Osseointegration evaluation of some Zr-Ti alloys with
hydroxyapatite-zirconia-silver coating layers in pigs tibia
I. Motrescu, Ion Ionescu de la Brad University of Agricultural
Sciences and Veterinary Medicine, Iasi, Romania
Hall 2
Chair: L. Patrone
T 6: Nanostructures and Low Dimensional Systems

15:00

2D materials obtained from molecular self-assembly at
surfaces
M. Abel, Institut Matériaux Microélectronique et
Nanosciences de Provence, Aix-Marseille Université,
Marseille, France

15:30

Theoretical design of edge-disordered graphene nanoribbon
FETs
K. Takashima, Tokyo University of Science, Tokyo, Japan

16:00

Structure and stability of magnetic fluids in bulk and at
interfaces by neutron scattering
V. Petrenko, Joint Institute for Nuclear Research, Dubna,
Russia; Physics Department, Kyiv Taras Shevchenko National
University, Kyiv, Ukraine

16:15

WAXD analysis of nano-modified composites including TiO2,
SiO2, GO, GR, Ag, for textile materials impregnation
D. Timpu, Polymeric Materials Physics, Petru Poni Institute
of Macromolecular Chemistry, Iasi, Romania
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16:30

Optimization of solvothermal synthesis of ZnO for the
enhancement of the photocatalytic efficiency using BoxBehnken design
Z. Kovacs, Faculty of Physics, Babeș-Bolyai University, ClujNapoca, Romania; University of Szeged, Faculty of Science
and Informatics, Szeged, Hungary

16:45

Raman spectroscopy investigation of structural changes and
defects in CVD graphene transferred on oxidized silicon
substrate
F. Comanescu, IMT-Bucharest, National Institute for
Research and Development in Microtechnologies,
Bucharest, Romania

17:00

Synthesis and characterization of some graphene/PDMS
nanocomposites
L. Punga, Faculty of Physics, Alexandru Ioan Cuza University
of Iasi, Romania

17:15

Copper coordination compounds with spherical morphology
based on methylcyclosiloxanes functionalized with carboxyl
groups as ligands
C. Tugui, Petru Poni Institute of macromolecular chemistry,
Iasi, Romania

Hall 3
Chair: G. M. Kavoulakis
T 13: Trends in Condensed Matter Theory
15:00

Tuning the interaction strength and the adsorption capacity
of light gases in nanoporous materials by functionalization
of the organic linkers. A multiscale theoretical study
E. Tyllianakis, Department of Materials Science and
Technology, University of Crete, Heraklion, Greece
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15:30

Theoretical investigation of 2D semiconductors and
nanostructures
G. Kopidakis, Department of Materials Science and
Technology, University of Crete, Heraklion, Greece
Chair: C. Martin
T 3: Materials for Energy and Environment

16:00

Luminescent materials for Solid State Lighting and Solar cell
applications
H. C. Swart, Department of Physics, University of the Free
State, Bloemfontein, South Africa

16:30

Uncovering the adsorption of organic pollutants on α-MoO3
with different crystallographic plane ratios
E.-Z. Kedves, Faculty of Physics, Babeş-Bolyai University,
Cluj-Napoca, Romania

16:45

MPPT and PI control of a buck-boost converter in PV systems
for battery charging
A. Karaarslan, Energy Systems Engineering, Yıldırım Beyazıt
University, Ankara, Turky

17:00

Preparation of Fe2O3 thin films by the coating thermal
decomposition method and their annealing effect in O2
T. Yamamoto, Department of Electrical Engineering, Faculty
of Engineering, Tokyo University of Science, Tokyo, Japan

17:15

The effect of the pH adjustment upon the WO3WO3·0.33H2O-TiO2
ternary
composite
systems’
photocatalytic activity
I. Szekely, Faculty of Physics, Babeş-Bolyai University, Cluj
Napoca, Romania

17:30

Coffee break & Poster session III- Foyer
T-6; T-10; T-13; PAMS
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19:30

Conference dinner - Cretan night at Anopolis
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Friday, September 28, 2018
Hall 1
Plenary Session
Chair: I. Berbezier
9:40

Nanotechnology for aerospace technologies: challenges
and opportunities
V. Castaño, National Autonomous University of Mexico,
Mexico City, Mexico

10:20

Nanoscale heterogeneity in transition metal oxides
A. Lappas, Institute of Electronic Structure and Laser,
Foundation for Research and Technology- Hellas, Greece

11:00

Coffee break - foyer
Hall 1
Plenary Session
Chair: V. Castaño

11:30

Pulsed photonic fabrication of nanostructured transition
metal oxide thin films
D. B. Chrisey, Tulane University, New Orleans, USA

12:10

Self-assembling: a step in the development of organized
and complex matter
V. Harabagiu, Petru Poni Institute of Macromolecular
Chemistry, Iasi, Romania

12:50

New insights and novel developments into LowTemperature Ge Condensation
I. Berbezier, Institut Matériaux, Microélectronique et
Nanosciences de Provence, Aix-Marseille Université,
Marseille, France

13:30

Closing ceremony
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14:00

Lunch – Experimental Farm

16:00

Excursion to Knossos Palace - City Tour
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Saturday, September 22, 2018

08:00

Registration

09:00

Opening
HALL 1

09:30

Plenary Session
HALL 1

10:50

Coffee break

11:20

Plenary Session
HALL 1

13:20

Lunch

15:00

Invited and Oral Sessions
HALL 1: Session I
HALL 2: Session II
HALL 3: Session III

17:30

Coffee break & Poster session I

Foyer
19:45

Dinner

Plenary Session (PL)
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.
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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.
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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
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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.
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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
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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).
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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
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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
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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
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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.
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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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T9-I1: Domains identification and strain tuning in BiFeO3 films
monitored by Raman spectroscopy
I. Astefanoaei, A. Stancu
Department of Physics, Alexandru Ioan Cuza University, Iasi, Romania

The mathematical modeling of the temperature field developed by the
magnetic systems in the external alternating magnetic fields is essential
in the Magnetic Hyperthermia [1]. Optimization of the all parameters
involved in the burning process of the malignant tissues can be realized
more efficiently using an analytical model. Also, the analytical models
can be used for the validation of any numerical complex models of the
heating processes. This work focuses on the parameters which
influences the therapeutic temperature field developed by the magnetic
systems within the malignant tissues when the magnetic field is applied.
An analytical model was developed to predict and control the bioheat
transport within a malignant tissue. Infusion of a diluted suspension of
magnetic nanoparticles (MNP) into liver tissue was modeled using the
Darcy’s equation [2]. The MNP concentration and the temperature field
were computed for different parameters as: i) ferrofluid infusion rates,
ii) particle zeta potential and iii) magnetic field parameters. The
convection-diffusion-deposition of the particles within tissues was
considered in this analysis. This study indicates the essential role of these
parameters to predict accurately the hyperthermic temperature field.
The ferrofluid injection with high infusion rate determines a highpressure gradient and consequently fast movements of the particles
within tissues. As a result, the particles move on larger distances from
the injection site. In this case, the temperature gradients become
smaller. The analytical model presented in this paper predicts the
optimum MNP dosage and the temperature at every point within the
malignant tissue.
[1] S. Dutz, R. Hergt, International Journal of Hyperthermia (2013): 29(8)
790-800.
[2] I. Astefanoaei, H. Chiriac, A. Stancu, J. Appl. Phys. 121(10) (2017) 104701
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T13-I1: Molecular simulations of polymer-based nanostructured
materials
V. Harmandaris1,2
1Department

of Mathematics and Applied Mathematics, University of Crete, GR71409, Heraklion, Greece
2Institute of Applied and Computational Mathematics, IACM/FORTH, GR-71110
Heraklion, Greece

Multi-component polymeric nanostructured systems comprise a
material class of growing technological and scientific importance. For
example, polymer/particle nanocomposites or polymer/graphene
heterosystems, promise diverse applications in surface and
nanotechnology, including thin films, nanocomposites, and organic
photovoltaics. In addition, bio-inspired systems, such as self-assembled
peptide based molecules, gain, nowadays, increasing attention as
potential candidates for the development of nanostructured,
biologically functional materials, including nanofibers and hydrogels.
Here, we present results from a hierarchical simulation methodology to
study quantitatively heterogeneous macromolecular nanostructured
systems, over a broad range of length and time scales. The proposed
scheme involves detailed atomistic molecular dynamics (MD)
simulations of specific nanostructured materials. Simulation results
concerning structural, conformational and dynamical properties of
various hybrid multi-component polymer-based systems are presented:
(a) thin polymer films supported by graphene, under equilibrium and
non-equilibrium (crystallization and ultra-fast melting behavior)
conditions [1,2]; (b) polymer nanocomposites with graphene or silica
nanoparticles (i.e. PS/Au and PB/Silica) [3]; (c) immiscible mikto-arm
(PEO/PS) star polymeric nanoparticles [3]. In addition, different
biomolecular systems are studied: self-assembled nanostructures of
small biological molecules (di-peptides), and more complex systems,
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such as the a-helical Rop protein and its loopless mutation, RM6, diluted
in water. In all above cases the nanostructures and the interfacial
regimes are characterized with atomic detail.
[1] K. Johnston, V. Harmandaris, Macromol., 46 (2013) 5741−5750.
[2] M. Gulde et al., Nano Lett., 16 (2016) 6994–7000.
[3] A. Rissanou, et al., Macromol., 50 (2017) 6273-6284.
[4] A. Rissanou, et al.J. Phys. Chem.B 117(15) (2013) 3962-75.
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T13-I2: Fragility of the Laughlin state in an anharmonically-trapped
Bose-Einstein condensate
A. Roussou1, J. Smyrnakis2, M. Magiropoulos2, N. K. Efremidis1, W. von
Klitzing3, G. M. Kavoulakis2
1Department

of Applied Mathematics, University of Crete, GR-71004, Heraklion,
Greece
2Technological Education Institute of Crete, P.O. Box 1939, GR-71004, Heraklion,
Greece
3Institute of Electronic Structure and Laser (IESL), Foundation for Research and
Technology (FORTH), N. Plastira 100, Vassilika Vouton, 70013, Heraklion, Crete,
Greece

When a harmonically-trapped Bose-Einstein condensate rotates with an
angular frequency which is close to the trap frequency, its many-body
state becomes highly correlated, as e.g., the bosonic Laughlin state. To
take into account that in a real experiment the trapping potential is
never exactly harmonic, we introduce an additional weak, quartic
potential and demonstrate that the Laughlin state is highly sensitive to
this extra potential. Our results imply that achieving these states
experimentally is essentially impossible, unless the atom number is
reduced very drastically.
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Invited and Oral Session II
HALL 2
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
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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.
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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
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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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T10-I3: Raman microscopy and spectroscopy studies of
graphene/TiO2/PVDF composite fibers
M. Suchea1,2, C. Pachiu2, F. Comanescu2, P. Pascariu3, M. Popescu2, I V
Tudose1, E. Koudoumas1
1Center

of Materials Technology and Photonics, School of Electrical Engineering,
Technological Educational Institute of Crete, Herakion, Greece
2IMT
Bucharest, National Institute for Research and Development in
Microtechnologies, Voluntari, Romania
3Petru Poni Institute of Macromolecular Chemistry, Aleea Grigore Ghica Voda, 41A,
Iasi, Romania

Novel graphene/TiO2/PVDF based composite materials were fabricated
by electrospinning. The new composites were grown as fibers and the
effect of composing was studied. The fibers compositional homogeneity
was studied using Raman spectroscopy. Two different laser sources were
used, and results compared. Compositional mapping of composites
surfaces was done by Raman microscopy and compared with scanning
electron microscopy images. In this paper Raman imaging has been used
as a non-destructive method for the spatial quantification of the mixing
process of graphene and TiO2 in PVDF. The quantitative evaluation of the
mixed gives an answer on the degree of mixing between polyvinylidene
difluoride and carbon/titanium nanocrystals. Furthermore, the role and
effectiveness of PVDF as a compatibilizer in the electrospinning process
is assessed, for different concentration of mixing.
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T10-I4: From micro to nano characterisation in Arts and Cultural
Heritage
Teresa Madeira
Institute of Physics, TU Chemnitz, Chemnitz, Germany

Cultural heritage is most commonly grouped into 3 aspects: tangible culture
(such as buildings, monuments, landscapes, books, works of art, and
artifacts), intangible culture (such as folklore, traditions, language, and
knowledge) and natural heritage (including culturally significant landscapes
and biodiversity). To fully characterise an object in Arts & Cultural Heritage
both chemical and physical multianalytical approaches are mandatory. It is
also mandatory to bring together people from very different cultural and
technical backgrounds. In this talk I will address a few selected case studies
which will be used to illustrate the above-mentioned procedures,
motivations, and goals. We will see how exact sciences, social sciences,
History and Art can work together in unveiling the history and the stories of
a particular object and how a particular object at the end reveals stories and
the History of Mankind. We will see how past and present knowledge can
come together to build future technologies. It is now known that
nanostructures of natural materials were anciently exploited during
manufacturing processes and the nanoscale played already a role at various
steps of some ancient object’s life. Also, the relations between structures
and properties on the nanoscale in ancient objects are the same as in
modern materials. It is thus believed that tackling the challenge of
understanding structure-property relations in ancient artefacts could inspire
new modern material designs. For this we need precise nano-analytical
techniques to characterise these materials. The challenges of evolving from
Micro to Nanospectroscopy, which is still in its infant phase, will be finally
addressed as part of a greater work project.
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T10-O1: Photoresponse enhancement of nanostructured ZnO based
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graphene oxide
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ZnO nanostructured layers with desired morphology, consisting of 1D
nanostructures (nanowires, nanorods) and 2D (nanowalls, nanosheets),
prepared using various synthesis methods have been widely investigated
and applied to obtain sensing devices for ultraviolet (UV) radiation and
gas detection and in the recent years for application in bio-sensing, [1,2].
In this paper we present a UV detector based on nanostructured ZnO
layer prepared by thermal oxidation of metallic Zn, with an emphasis on
photoresponse improvement of this detector by surface
functionalization with reduced graphene oxide (RGO). A thin Zn layer of
100 nm was deposited by DC Sputtering through mask on patterned
glass substrates (fused silica) on the interdigitated electrodes area. ZnO
nanostructured layer consisting of various types of low-dimensional
nanostructures was obtained by thermal oxidation of Zn film at ~375 °C
in wet atmosphere (10 % water vapor content). In Fig 1a is presented
optical image, acquired after the oxidation process, the ZnO layer over
the electrodes is observed. The morphology of ZnO layers prepared by
thermal oxidation were investigated by FEI-SEM high resolution
electronic microscope and the SEM image is shown in Fig 1b.
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Fig. 1. a) Optical image presented a detail of the detector structure after oxidation
process; b) SEM image of various type of low-dimension ZnO nanostructures; c) I-V
characteristics under UV irradiation of the same detector before and after
functionalization.

Surface modifications of ZnO nanostructures represent a method to
change the physical properties of the nanostructures in order to obtain
better performances of UV sensing devices such as decoration with Au
nanoparticles. To improve the separation and transport of photocarriers
generated in ZnO upon UV radiation was used convective assembly RGO
nanosheets on ZnO nanostructured layer. The RGO nanosheets were
well dispersed in de-ionized water and ethanol (1:1), concentration of
0.6 mg/ml solution. Micro-Raman spectroscopy with excitation laser at
633 nm was used to investigate the quality of the RGO assembled on
ZnO. The photoresponse improvement have been evaluated by
recording I-V characteristics using Characterization System - 4200SCS/C/Keithley under UV iradiation of sensing devices, Fig. 1c. The
measurements evidenced the increase of the photocurrent more than
25 % for UV sensor functionalized with RGO nanosheets.
[1] Liwen Sang, Meiyong Liao, Masatomo Sumiya, Sensors 2013, 13, 1048210518.
[2] Kewei Liu, Makoto Sakurai, Masakazu Aono, Sensors, 2010, 8604-8634.

T6-O1: The activating role of anionic and cationic adatoms in SERS
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Our experimental results highlight that the Raman enhancement in
surface-enhanced Raman scattering (SERS) originates from the
electronic coupling of the analyte with the silver surface, mediated by
specific ions that form SERS active sites on the surface of the
nanoparticles, in agreement with the adatom model proposed by Otto
[1]. Thus, the SERS spectra of anionic and cationic analytes can be
recorded specifically, by generating specific SERS active sites, formed by
adsorbed ions (adions) such as Ag+, Mg2+, Ca2+ and Cl-, I-, Br-, respectively
[2]. In the proposed model, the SERS spectrum of anionic and cationic
species is turned on by the electronic coupling of the analyte with the
metal surface at specific SERS active sites. Moreover, the selective SERS
turn on of anions such as borohydride, citrate and chloride from their
mixture is determined by their competitive adsorption to the adion on
the metal surface. Furthermore, a proportional dependence of the SERS
intensity of cationic analytes with the number of SERS active sites was
observed, indicating that the SERS effect takes place only at the formed
SERS active sites. The sequential detection of three different analytes
from the same solution can’t be explained by a SERS model based on
aggregation of the nanoparticles. In the adatom approach, the
aggregation of the nanoparticles is an unnecessary step that rather
contributes to the low reproducibility of SERS spectra. We strongly
believe that the proposed specific adatom approach will lead to a better
understanding and control in SERS spectroscopy, thus improving the
predictability of the method. In addition, understanding the interaction
between the metallic surface and Mg2+ or Ca2+ adions opens the
possibility of developing new optoelectronic materials or functional
surfaces, like high-capacity electrodes for Mg2 based charge storage [3].
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[1] A. Otto et al. Surf. Sci., 138 (1984) 319.
[2] A. Stefancu et al. Romanian Reports in Physics, in press (2018).
[3] L. Wang et al. Nano Energy, 48 (2018) 227.

63

Invited and Oral Session III
HALL 3
T3-O1: Fabrication and characterization of Cu nanowire arrays for
photovoltaic applications
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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
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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.
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T3-I1: Actinide removal by mesoporous colloidal nanoparticles
L. Almasy1,2, M. J. Henderson1, A.-M. Putz3, T. Qiang1, M. Yan1
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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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T3-I2: Optical properties of irradiated ceramic thin films
Catalin Martin
Engineering Physics, Ramapo College of New Jersey, Mahwah, USA

Zirconium nitride (ZrN) and zirconium carbide (ZrC) possess very good
ceramic and metallic characteristics, such as high hardness, good wear
resistance, good electrical conductivity and high melting point. Such
properties, along with the low neutron cross-section of Zr, recommend
thin films of ZrN and ZrC as protective coatings or fuel matrix materials
for various applications in nuclear reactors [1]. In order to assess their
potential for nuclear applications, we studied the effect of ion-beam
irradiation on electronic, structural and mechanical properties of ZrC and
ZrN thin films grown by pulsed laser deposition. In this talk, I will present
and discuss broadband optical spectroscopy (0.06 - 6 eV) measurements
on irradiated films. I will first make the case that optical spectroscopy is
a reliable, non-destructive technique, capable of providing valuable
information on the effect of irradiation on electronic and band
properties of ceramics. Then, I will show that both in ZrN and ZrC, the
effects occur mostly at low frequencies, dominated by free (conduction)
carrier’s response. A significant reduction in free carriers scattering rate
and an increase in zero frequency conductivity is observed in both
compounds, consistent with previous findings that irradiation affects the
crystallite size and the micro-strain, but it does not induce major changes
in the chemical bonding.
[1] C. Martin et al., Journal of Nuclear Materials 488 (2017) 16-21.
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D. Craciun1, G. Dorcioman1, M.-D. Dracea2, D. Pantelica2, B. S. Vasile3, C.
Martin4, V. Craciun1
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Thin films and devices used for applications in advanced nuclear
reactors, fusion installations or space exploration are exposed to high
level of radiation. It has been recently observed that nanostructured thin
films, which possess very small crystal grains exhibited better radiation
resistance than polycrystalline or single crystal films. The high
concentration of grain boundaries that act as defects sinks will easily
capture interstitials and vacancies formed during irradiation. Therefore,
the structure and properties of these thin films will be less affected by
exposure to radiation. Dislocations formed in such small crystalline
grains will immediately diffuse towards grain boundaries and disappear.
The increase of mechanical hardness after irradiation observed for single
crystals or large grain films caused by the generation of arrays of
dislocations that become entangled and therefore immobile, is not
observed in these nanostructured films. To investigate in detail the
radiation effects on properties, chemical composition and structure we
used the Pulsed Laser Deposition (PLD) technique to grow ZrC and ZrN
nanocrystalline thin films. By simply changing the deposition
parameters, films possessing different chemical compositions and/or
structures could be readily obtained. The effects of 800 keV Ar and 1.0
MeV Au ions on the properties of nanocrystalline ZrC and ZrN thin films
were investigated using high resolution transmission electron
microscopy, nanoindentation, optical reflectometry, X-ray specular and

68

diffusive reflectivity, and X-ray diffraction investigations. The results
confirmed that nanocrystalline films could withstand high irradiation
fluences without degrading their crystalline structure, while the Si
substrate was completely amorphized. A decrease of the carriers
scattering rates was observed from IR optical reflectivity measurements
for both films. The results are compared to those reported on
polycrystalline or single crystal materials.
Acknowledgements: The work presented was funded by Nucleu –INFLPR
program, STAR 161/2017, and ELI 17/2017.
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T1-I1: Improved luminous efficiency in nanostructured thin films grown
by pulsed laser deposition technique for electro-luminescence
applications
R. Krishnan1, J. Thirumalai2
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Nanostructured BY(MoO4)2:Ln3+ (Ln = Pr3+ or Eu3+) thin films have been
fabricated using Nd-YAG laser as a source (λ = 1064 nm) by pulsed laser
deposition technique (PLD). This research work demonstrates the
preparation of target, substrate cleaning procedure and optimized
growth conditions of nano thin films. The deposition was carried out in
an ultra-high vacuum (UHV) with oxygen back pressure of 325 mTorr at
different substrate temperatures. The crystal structure, threedimensional surface topography, film thickness, were analyzed by X-ray
diffraction (XRD), atomic force microscope (AFM), scanning electron
microscope (SEM), respectively. The nanostructured thin films exhibit
scheelite tetragonal crystal structure with the space group I41/a. The
photoluminescence excitation and emission spectra of Pr3+ and Eu3+
doped BaY(MoO4)2 thin films were investigated in detail. To ensure the
colour richness and quality of its emission, photometric parameters such
as colour rendering index, colour chromaticity co-ordinates, correlated
colour temperature and luminous efficacy of radiation were analysed
further. The as-synthesized nano thin films of Pr3+ and Eu3+ doped
BaY(MoO4)2 phosphor can serve as an excellent material for
electro/cathodo-luminescence and display applications.
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T1-O1: Dielectric spectroscopy investigation of new polyimides and
copolyimides based on triphenylmethane diamines
M. Asandulesa, M.-D. Damaceanu, I. Sava
Laboratory of Polycondensation and Thermostable Polymers, Petru Poni Institute of
Macromolecular Chemistry, Aleea Grigore Ghica Voda, 41A, 700487, IASI, Romania
Aromatic polyimides have acquired growing importance as high performance
materials, due to their high thermal stability, ability to maintain dielectric, physical
and mechanical properties over a wide temperature range, low thermal expansion,
accessibility and adaptability for production. In this work, a series of polyimides and
copolyimides based on triphenylmethane diamines were synthesized and subjected
to broadband dielectric spectroscopy (BDS) analysis to investigate the effect of
chemical structure on the dielectric parameters, namely dielectric constant,
dielectric loss and conductivity. It was found that the polyimide films exhibited low
dielectric constant over a broad range of frequency, values being in the range of 3.7–
4.1 at 1 Hz and at room temperature. The incorporation of diamino-diphenylether
core in the main chains of copolymers disturbs the close packing of the polymer
chains, leading to a decrease of dielectric constant. It was observed that the addition
of both bromine and fluorine substituents in the chemical structure of polyimides
and copolyimides decrease the values of dielectric constant with respect to the
simple structures that do not contain any substituent on the pendent phenyl ring [1].
At sub-glass temperatures, two relaxation processes (γ- and β-relaxations) were
detected, as evidenced by the temperature dependences of dielectric loss. Thus, γrelaxation was correlated with water absorbed from atmosphere while β-relaxation
was attributed the rotation of side groups in the dianhydride part and is dependent
on local conformation.
Acknowledgements: This work was supported by a grant CNCS - UEFISCDI, project
code PN-III-P4-ID-PCE-2016-0708, contract no. 66/2017, within PNCDI III.

[1] S. Chisca, V. E. Musteata, I. Sava, M. Bruma, European Polymer Journal,
47, 1186-1197 (2011).
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Co and Ni doped and co-doped ZnO thin films were obtained, by using a
spin coating method, on quartz substrate, from zinc, cobalt and nickel
acetates solutions in DMF. Structural, optical and magnetic properties
were investigated by using, X-ray diffraction, X-ray photoelectron
spectroscopy, UV-VIS and electron paramagnetic spectroscopies. The
surface morphology, roughness and piezoelectric properties were
investigated by atomic force microscopy. The obtained results are
discussed as a function of dopant nature and anealing temperature.
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ZnO based nanostructured materials are especially attractive for
nanoscience studies as well as for nanotechnology applications on
photoluminescence, semiconductors, photocatalysis, gas sensors, UV
photodetector, light emitting diodes (LEDs), solar cells etc. ZnO is a
semiconductor material with band gap energy of ~ 3.3 eV that
corresponds to the wavelengths of ∼375 nm. Zinc oxide has been
regarded as an excellent UV shielding material which blocks wavelengths
shorter than 375 nm. This semiconductor has the advantage that it emits
quite strongly in the visible region. The visible emission of ZnO, which
usually arises from anionic vacancies, is very sensitive to hole
scavengers. Nanostructured ZnO doped with various elements were
grown as transparent thin films onto glass substrates by spray deposition
method. Doping effects on ZnO with various concentrations of Sm, La,
Fe, Cr and Al were studied. As already known, doping leads to changes
of thin films crystallinity and affects their transparency in VIS region of
electromagnetic spectrum. Influence of the dopant nature on the ZnO
structural and optical properties was studied and evaluated. It was found
out that playing with the dopant nature/concentration optical

properties of the ZnO films can be finely tuned to achieve desired
properties for specific applications such as sensing, optical filters or
transparent electrodes solar energy harvesting devices.
T1-P2: Investigations of transport properties of amorphous indium zinc
oxide films
G. Dorcioman1, C. Mihailescu1, D. Craciun1, P. Garoi1, D. Sporea2, V. Craciun1
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NILPRP, Magurele, Romania
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Amorphous indium zinc oxide (IZO) films, due to their low temperature
synthesis and processing coupled with very good electronic and optical
properties are used in transparent thin film transistors, solar cells or display
devices. In some demanding applications such as space exploration or
nuclear reactors where devices incorporating IZO films are exposed to high
level of radiation there is a need to study their thermal transport properties.
We employed the pulsed laser deposition technique to grow under different
oxygen pressures thin films of IZO with various In/(In+Zn) values from 0.4 to
0.8 on Si and glass substrates at room temperature. After investigating their
structure, optical and electrical properties, the thermal conductivity of these
films was measured using the laser flash analysis technique. The goal of our
investigation is to understand the effect of composition and synthesis
parameters upon thermal conductivity. The thermal conductivity of IZO
films ranged from 0.5 W/m/K to 2.0 W/m/K, depending on their
composition. The phonon contribution to the total thermal conductivity
seemed to be constant, while the electric rezistivity of the IZO films
increased with the increase of the O2 pressure during deposition.
Acknowledgements: the work presented was funded by Nucleu –INFLPR
program, STAR 178/2017, and ELI 17/2017.
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T1-P3: Wire-bar Coating of Doped NiO Thin Films from Metal
Organic Compounds
K. N. Manjunatha, S. Paul
Emerging Technologies Research Centre, De Montfort University, Leicester, United
Kingdom

Semiconductors such as Si and Ge are insulators and their electrical
conductivity has been improved by adding dopants. Additionally, defects
within the material can either increase or decrease the conductivity. Defect
sites will have an effect on the materials similar to transparent metal oxide
(MO) insulators. Another interesting fact about the MO is that a change in
material conductivity can be achieved by introducing oxygen vacancies.
Synthesis of metal oxides are obtained from salts containing appropriate
metals. In particular, in this work, Ni salts were used to obtain doped and
undoped NiO thin films deposited with an aid of low-cost wire-wound bar
coater and doping of these films were achieved using dopant salts dissolved
in the same solution. From the literature, it is clear that Ni2+ vacancy
facilitates hole hopping conduction mechanism in the presence of nonstoichiometry achieved by the addition of excess oxygen (compensated by
oxidation of Ni2+ to Ni3+). In the valence band, extra charge of Ni3+ is trapped
at the proximity of the Ni vacancy and moves by a hopping mechanism
similar to ionic diffusion. Therefore, the of use of aliovalent (the difference
in the valency of the foreign atom that replaces the native atom where the
overall charge is changed in the compound, in order to maintain charge
neutrality, which is achieved by either one of the metals being partially or
fully oxidised, or when vacancies are created) metal ions are. So, either Li or
Cu could be used as dopants. However, to verify the above arguments, three
different metal salts that have different valencies are selected (Cu1+, Zn2+,
and Ga3+) as dopants for NiO thin films. Several characterisations techniques
including thermal, optical, structural and electrical analyses are performed
and discussed.
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Able to keep its features under extreme temperatures, with excellent
conductivity and reflectivity, high melting point and high transparency to Xrays, Beryllium (Be) is known to be one of the lightest and stiffest metals,
with huge potential applications for aerospace, telecommunications,
defence, military and nuclear sectors.
Using the thermionic vacuum arc (TVA), the aim of this paper is to
investigate the influence of the beryllium (Be) plasma operation parameters
(arc current, arc voltage and thermo-emission filament current) on the ion
energy distribution function and plasma ionization degree, as well as on the
topological, structural and mechanical properties of Be thin films.
For this purpose, Be thin films, with thickness of approximately 1 µm, were
deposited by TVA on not intentionally heated stainless-steel and silicon
substrates by varying the arc voltage from 1 to 2 kV. Their topological,
structural and mechanical (Young’s modulus, E, hardness, H, adhesion
critical loads, and coefficient of friction) properties were investigated using
atomic force microscopy (AFM), X-ray diffraction (XRD), scanning electron
microscopy (SEM), Rutherford backscattering spectrometry (RBS),
nanoindentation and scratch tests.
The mechanical behaviour and structural changes are discussed based on
TVA plasma diagnostics results. Be ion energy and plasma ionization degree
were measured using cold and emissive probes, a magnetic deflection ion
energy analyser and a quartz crystal microbalance.
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According to the obtained results, all the deposited Be thin films have
smooth surface and exhibit polycrystalline structure with (100), (002)
and (101) orientations. The preferential orientation intensities,
morphology and packing density are sensitive to the selected processing
parameters which, in turn, control, to a large extent, the plasma
ionization degree and Be ion energy. The films deposited using an arc
voltage value of 1.5 kV exhibit dense structure with low lattice defect
density, H/E ratio of approximately 0.025, good adhesion to the
substrate and low coefficient of friction.
T1-P5: Role of annealing treatment in oxide thin films deposited by
rfMS technique
P. Prepelita1, I. Stavarache2, C. Negrila2, B. Sbarcea3, V. Craciun1, N.
Becherescu4, A. Nistorescu5
1National
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2National Institute of Materials Physics, 105 bis Atomistilor Street, PO Box MG-7,
077125, Magurele, Romania
3ICPE-CA, Splaiul Unirii 313, 74204, Bucharest, Romania
4Apel Laser SRL, Strada Vanatorilor nr. 25, cod 077135, Mogosoaia, Romania
5Institute of Space Science, 409 Atomistilor Street, PO Box MG-36,077125, Magurele,
Romania

Transparent conductive oxides (TCO) based on indium tin oxide (ITO) thin
films and prepared by radio frequency magnetron sputtering technique
onto glass substrates, were studied in the present work. They were obtained
from a target of ITO (In2O3:Sn) with the molar ratio of 90:10. A comparative
analysis was conducted by measuring the thickness of the corresponding
oxide thin films, using SEM, interferential microscopy and stylus
profilometry methods. The structural and optical properties of these
samples were investigated, and it was found that the respective films have
typical TCO properties. After deposition, the temperature dependences of
the structural and optical properties were investigated using thin-film
samples subjected to rapid thermal annealing (RTA) in air at temperatures
up to 800 K. Some correlations between both as-deposited and annealed

77

samples were established. The influences of post deposition thermal
treatment on structural properties of these oxides, based on XRD and XPS
results, were discussed. Surface morphology of the rapid thermal annealed
samples appeared granular and polycrystalline with high optical
transparency and good electrical conductivity. Transmission spectra in the
range 190 – 3000 nm (in a double-beam configuration) depending on the
annealing temperature evidenced that direct bandgaps ranged between 3.5
eV and 3.7 eV from these ITO films. The obtained results are discussed in
correlation with the optical properties of the thin films and role of annealing
treatment in oxide thin films.
Aknowledgements: This research is supported by the National Authority for
Research and Innovation in the frame of STAR programme - contract
178/2017 and ELI programme - contract 17/2017.
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Atomic layer deposition (ALD) has some unique capabilities, such as
conformational deposition on three-dimensional nanostructures or
ultra-precise thickness control which makes it a propitious technique for
the preparation of ultra-thin high-k gate dielectric films for
nanoelectronics. In the context of nanoelectronic technologies, surface
properties of the growth substrate is essential for the use of ALD on
ultra-thin gate dielectric processes such as in CMOS technology. In this
work, HfO2 ultra-thin films were grown by atomic layer deposition from
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tetrakis(dimethylamino)hafnium (TDMAH) and H2O on Si(100),
amorphous SiO2 and TiNx substrates at 200 °C. For very small HfO2 film
thicknesses (up to 10 nm), the structural and morphological
characteristics of HfO2 ultra-thin films are discussed as function of
growth substrate. The structural, morphology and surface properties of
ultra-thin films has been investigated employing X-ray reflectometry
(XRR), X-ray diffraction (XRD), and atomic force microscopy (AFM).
Aknowledgments: We thank to Nucleus project MICRO-NANO_SIS,
project: "Advanced devices and circuits based on atom–thick materials"
T1-P7: Field Effect Transistors (FET) from Chemical Vapor Deposited
MoS2 monolayer
F. Iacovella, G. Deligeorgis
Institute of Electronic Structure and Laser (IESL), Foundation for Research and
Technology-Hellas (FORTH), Heraklion, Greece

Atomically thin 2D materials hold significant promise as far as the next
generation of electronic devices is concerned. Since 2004 that graphene
was isolated for the first time, scientific interest has mounted for all 2D
materials. The lack of bandgap associated with graphene is the major
drawback as far as Field Effect Transistors (FET) are concerned.
Furthermore, all the attempts to open a bandgap were at the expense
of graphene’s electronics properties [1]. On the contrary, MoS2, a
transition metal dichalcogenide, is a 2D material with a monolayer band
gap of 1.8 eV [2] thus promising for switching FET applications.
Moreover, the valence band of MoS2 exhibits spin splitting, that is
important for spin related applications.
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Fig 1 A) Optical picture of the as grown wafer. B) Optical micrograph of the TLM
contacts. C) Raman spectrum of the MoS2 sheet. D) Resistance of each pair of contact
as a function of their distance (TLM plot).

We show chemical vapor deposition growth of wafer scale MoS2
monolayer as previously demonstrated in using MoO3 powder and Sulfur
for precursor materials. The crystal size of the monolayer is presented
and is in the order of hundreds of μm2 on Si/SiO2 substrate. The grown
layers are characterized optically via Raman spectroscopy as well as
electrically using the Transmission Line Method (TLM) (Fig.1). Transfer
characteristics have been extracted using the Silicon substrate as a back
gate. We also discuss the extend and the origin of transport hysteresis
as a function of thermal annealing in various ambient conditions.
[1] Nature, 490 (2012)192–200

[2] Nature Nanotechnology, 7 (2012) 699–712.

T1-P8: Nb-TiO2/ZnO nanostructures for chemoresistive alcohol sensing
V. Dediu1, V. Musat2, M. Purica3, I. Cernica1
1Research Centre for Integration of Technologies, National

Institute for Research and
Development in Microtehnologies, Bucharest, Romania
2Centre of Nanostructures and Functional Materials, Faculty of Mechanical
Engineering, Dunărea de Jos University, Galati, Romania
3Research Centre of Excellence Micro- and nanosystems for radiofrequency and
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Different nanostructures based on Nb doped TiO2 and ZnO combination
prepared through chemical and phyisical methods in a multistep
synthesis, were investigated for alcohols sensor. Sol-gel method
combined with evaporation-induced self-assembly technique were used
to deposit Nb-TiO2 mesoporous films. ZnO, consisting on nanowires or
nanodiscs, were obtined through solvothermal method and physical
vapor deposition. Aspects of nanostructures preparation, important in
sensing performance, such as the control of the ZnO wire diameter using
Nb-TiO2 as a maks, or the control of titania porosity, are emphasized.
Scanning electron microscopy coupled with energy dispersive X-ray
spectroscopy (SEM -EDS), atomic force microscopy (AFM) and X-ray
diffraction (XRD) were used to investigate the morphology and structure
of the obtained nanostuctures. The sensing behaviour of Nb-TiO2/ZnO
nanostructures towards 100 ppm methanol or ethanol was investigated
between 200°C and 400 °C and the optimum operating temperatures for
methanol and ethanol detection were found. The gas response of these
complex nanostructures was superior compared with those of single
oxide thin films reported in the literature. These enhanced gas-sensing
characteristics were attributed to the formation of nano-junctions
between these two n-type oxides. Also, the mechanism of ethanol and
methanol sensing is discussed.
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T1-P9: A study of reduced graphene oxide dispersions in water and the
influence of concentration on film quality
R. Tarcan1, O. Todor-Boer1, I. Petrovai1, L. David1, S. Astilean1, I. Botiz1,2
1Interdisciplinary

Research Institute in Bio-Nano-Sciences, Babes-Bolyai University,
Cluj-Napoca, Romania
2Department of Materials, Imperial College London, London, United Kingdom

Reducing graphene oxide (GO) using hydrazine hydrate improves the sp2
conjugation of the graphitic lattice by removing the oxygen functional
groups [1] and leads to reduced graphene oxide (rGO), a material with
good electrical properties, very similar to those of pristine graphene. In
order to obtain stable dispersions of rGO in water, ammonia addition is
required [2], but it is very difficult to obtain stable aqueous dispersions
of rGO with high concentrations without using surfactants, due to its
hydrophobicity and the Van der Walls interactions between the aromatic
rings in the rGO sheets [3]. We have chemically reduced GO using
hydrazine hydrate and ammonia under microwave radiation [4] and we
have improved the dispersibility of rGO in water even in concentrations
as high as 1 mg/ml by varying the amount of hydrazine hydrate and
ammonia used in the reaction. Nonetheless, for concentrations higher
that 1 mg/ml it is difficult to obtain a stable dispersion as the rGO flakes
tend to irreversibly agglomerate due to the π-π interactions.
Furthermore, we established a relation between concentration of the
rGO dispersions and thin film quality, thickness and morphology using
convective self-assembly.
[1] S. Park, et. al., Carbon, 49 (2011) 3019-3023.
[2] D. Li, et. al., Nat. Nanotech., 3 (2008) 101-105.
[3] V. Georgakilas, et.al., Chem. Rev., 116(9) (2016) 5464-5519.
[4] T. Zhang, et.al., Mater. Lett., 63(23) (2009) 2051-2054.
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T1-P10: Thin films of perovskites processed using convective selfassembly
I. Petrovai1,2, O. Todor-Boer1,2, R. Tarcan2, L. David1, S. Astilean2, N.
Stingelin4,3, I. Botiz2,3, A. Vulpoi2
1Biomolecular
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Cluj Napoca, Romania
3Department of Materials, Imperial College of London, London, United Kingdom
4Georgia Tech School of Chemical & Biomolecular Engineering, Georgia Institute of
Technology, Atlanta, USA
2Interdisciplinary

The very fast improvement of perovskite solar cells especially over the
past two years has made them materials of high interest for
photovoltaics applications. The recent engineering formulations and
fabrication techniques has led to significant increase in power
conversion efficiency, with recent devices exhibiting over 22%
efficiency.1 Convective self-assembly technique (CSA) is a technique that
allows molecular arrangement possibly along the casting direction.2
With CSA, the conformation of the active layer can be changed by
varying the casting speed and temperature.3 In this way, we have
obtained perovskite crystals (CH3NH3PbI3-xClx) of different sizes,
topography and morphology, with their resulting optoelectronic
properties depending on casting conditions, as it was revealed by
emission, absorption, SEM, optic and photoluminescence microscopy.
[1] https://www.ossila.com/pages/perovskites-and-perovskite-solar-cellsan-introduction
[2] J. Mater. Chem. A 4, 16036-16046 (2016).
[3] I. Botiz et al, J. Mater. Chem. C 5, 2513 (2017).
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T1-P11: Photoluminescence quenching in PPCBMB based donoracceptor blends processed via convective self-assembly
O. Todor-Boer1,2, I. Petrovai1,2, R. Tarcan2, L. David1, S. Astilean2, N.
Stingelin3,4, I. Botiz2,3, R. Hiorns5
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Physics Department, Babes-Bolyai University, Cluj-Napoca, Romania
Research Institute in Bio-Nano-Sciences, Babes-Bolyai University,
Cluj-Napoca, Romania
3Department of Materials, Imperial College London, London, United Kingdom
4Georgia Tech School of Chemical & Biomolecular Engineering, Georgia Institute of
Technology, Atlanta, USA
5Institute of Physics of Rennes, University of Rennes, Rennes, France
2Interdisciplinary

Based on different donor-acceptor pairing, we show here a comparison
of the photoluminescence quenching in thin films obtained via
convective self-assembly and their resulting optoelectronic properties.
Convective self-assembly (CSA) generally produces highly ordered
structures of various nanoparticles and polymers [1,2]. Controlling the
deposition speed, CSA method leads to thin blended films comprised of
altered chain conformation and, as a result, a correlation between the
processing CSA speed, the resulting morphology (as revealed by AFM)
and the alteration of photoluminescence (as revealed by the PL spectra)
has been found.
[1] C. Farcau et al, Nanoscale 4 (2012) 7870.
[2] I. Botiz et al, J. Mater. Chem. C 5 (2017) 2513.

T4-P1: Magnetic properties of Sr2(Fe1-xNix)MoO6 perovskites
Emil Burzo
Faculty of Physics, Babes-Bolyai University, Cluj-Napoca, Romania

The crystal structures and magnetic properties of Sr2(Fe1-xNix)MoO6
perovskites with x ≤ 0.2 have been investigated. These crystallize in a
tetragonal structure. Both a and c lattice parameters decrease with a
rate of 0.1 % in the studied composition range. The Curie temperature
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increase from Tc = 409 K (x = 0) to ≈ 430 K ( x ≈ 0.2). The same trend
follows the saturation magnetizations. The reciprocal susceptibilities
deviate from linear dependences approaching to Tc from high
temperatures. The Curie constant is of 3.78 emuK/mol (x = 0) and only
little composition dependent. The experimental data are analysed in a
ionic model assuming a two sublattices magnetic model.
T4-P2: The interconversion of spin states in spin-crossover compounds
with nonlinear intermolecular interactions
I. Gudyma1, A. Maksymov2
1Department

of General Physics, Yuri Fedkovich Chernivtsi National University,
Chernivtsi, Ukraine
2Atomic Optics Department, Jagiellonian University, Krakow, Poland

The degeneracy of d-orbital in spin-crossover compounds provoked by
ligand field is responsible for two stable spin configurations: the low-spin
configuration with diamagnetic properties and high-spin configuration
with paramagnetic behavior. It is possible to induce the switching by
external stimuli (temperature, light irradiation and other) between this
spin states. We theoretical investigate the typical spin-crossover
compound with iron (II) ion. The transition between spin states is
supported by structural changes due to variation of atom-ligand bound
lengths, which leads to the variation of molecular volume. In such a case,
the site-to-site interaction cannot be considered as constant, but, is
modulated by the molecular volume changes. The exact form of site-tosite interaction J(ΔV) is unknown, but its series expansion may be
provided to describe its behavior. The molecular volume dependence of
J may give a situation when interaction between next nearest neighbor
site is bigger than nearest neighbor interaction. Basing on spin-crossover
Ising-like model with nonlinear intersites interaction a series of Monte
Carlo simulations was provided and the transition curves depending on
the variation of molecular volume were analyzed. In order to have a full
description of system evolution with molecular volume changes ΔV the
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phase diagram in plane of ΔV and critical temperatures is computed. The
phase diagram gives information about all possible system states for
chosen range of molecular volume changes. By increasing the magnitude
of molecular volume change it was observed the evolution of the system
from one-step transition with only ferromagnetic ordering to two-step
transition where the antiferromagnetic phase appears and then again to
ferromagnetic ordering with further appearance of hysteresis.
T4-P3: Tuning microstructure and magnetic properties of cylindrical Ni
thin films by magneto-electrolysis
I. Dumitru1, V. Georgescu1
1Faculty

of Physics, Alexandru Ioan Cuza University of Iasi, Iasi, Romania

Thin-film materials with ferromagnetic components have attracted
much research interest for a long time, due to their enhanced magnetic
properties and chemical stability. Among them, thin films of Ni
continued to be of considerable research interest because of their soft
magnetic properties and corrosion resistance which are being explored
for application in magnetic sensors [1] and microelectromechanical
systems [2,3]. They are generally prepared by vacuum deposition
techniques which are relatively expensive and require some special
preparation conditions. A non-vacuum process such as electrochemical
deposition is an interesting alternative method for the elaboration of
such films. This method is very cost efficient and it has many advantages
over other physical deposition methods: easy maintenance and the
ability to “tailor” deposit shape, microstructure and properties.
Previously we have studied the effects of magnetic field on magnetic
properties of electrodeposited Co-Ni-P plane thin films, Fe-Pt thin films,
cylindrical Ni and multilayer films. In the present work, we continue
these studies by choosing a single component Ni film instead of an alloy.
We envisaged avoiding secondary effects in alloy formation, such as local
composition inhomogeneity and compositional segregation during the
growth process. The present investigation is undertaken to determine
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the effect of the direction of the magnetic field applied during
electrodeposition, on the magnetic properties, structure and
morphology of Ni cylindrical films. We have considered three situations
of electrodeposition: with magnetic field applied parallel, or
perpendicular to the cylindrical film axis and in the absence of magnetic
field. This study has been conducted in an attempt at understanding and
controlling the special properties of the soft magnetic cylinder-shaped
films - for instance, their magnetic properties, structure and morphology
- with the aim of enabling their application in microelectronic devices
and as bases for magnetic sensors.
[1] R. Aogaki, J. Electrochem. Soc. 142 (1995) 2954.
[2] K. Shinohara, R. Aogaki, Electrochemistry 67 (1999) 126.
[3] S. Bodea, L. Vignon, R. Ballou, P. Molho, Phys. Rev. Lett. 83 (1999) 2612.

T4-P4: Magnetic properties and magnetocaloric effect on GdCo2-xNix
R. Cotop, G. Souca, R. Dudric, R. Tetean
Physics of Condensed Matter and Advanced Technologies, Babes-Bolyai University,
Faculty of Physics, Cluj-Napoca, Romania

Structural, magnetic properties and magnetocaloric effect of GdCo2-xNix
(x = 0.2, 0.25, 0.3) were investigated. The X-ray analysis showed that all
samples are single phase and crystallize in the cubic MgCu2 (C15)
structure. The magnetic measurements were performed in magnetic
fields up to 12 T, in the temperature range 4-500 K. All of the samples
are ferrimagnetically ordered, the Gd and Co magnetic moments being
antiparallely oriented. The transition temperatures for compound with
x = 0.2 is few tens of degrees above room temperature (Tc = 332K)
following an almost linear decrease with the increase in Ni concentration
(Tc = 304K), for x = 0.3. The saturation magnetizations measured at T=
4K shows a value of 5.61 µB/f.u, for x = 0.2. Assuming that the magnetic
moment of gadolinium is 7 µB/atom, we have determined the cobalt
magnetic moments, MCo= 0.77 µB/atom. It was shown that in GdNi2
compound Ni atoms show a very weak or null magnetic contribution.
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Band structure calculations performed on GdNi2 show that there is a
small magnetic moment of 0.12 µB/atom on Ni while from magnetic
measurements a null magnetic moment is suggested [1]. The
replacement of Co by Ni atoms modified the exchange interactions and
cause a p-d type hybridization, which will modify the electronic
configuration of cobalt d band and the magnetic moment. Arrot plots
underline a second-order magnetic phase transition at the Curie
temperature. The magnetocaloric effect was studied by means of the
magnetic entropy change, ΔSM, for different magnetic field changes. The
ΔSM(T) peaks are broad and have a symmetrical shape, a behavior which
is characteristic for materials exhibiting a second-order magnetic phase
transition [2]. The relative cooling power are rather high, being 215.6
J/kg for x= 0.2, 184 J/kg for x = 0.25 and 162.71 J/kg for x = 0.3. Due to
their high RCP values these compounds are promising candidates for
applications in magnetic refrigeration devices around room temperature
range.
[1] E. Burzo, A. Chelkovski, H. R. Kirchmayr, Landolt Börnstein handbuch, Vol.
19 d2, Springer Verlag, Berlin, 1990.
[2] J. Lyubina, O. Gutfleisch, M. D. Kuz’min, and M. Richter. J. Magn. Magn.
Mater., 320 (18):2252 - 2258, 2008.

T4-P5: TiO2 doped with nickel thin films Properties
H. Dehdouh1,2, M. C. Benachour1,2, R. Bensaha1, M. Zergoug1
1Ceramics

laboratory,
Frères mentouri-Constantine-1University, Physics
departement, Constantine, Algeria
1Thin Films development and Applications Unit (UDCMA), Research Center in
Industrial Technologies CRTI, Algiers, Algeria

Thin films of un-doped and Ni-doped TiO2 were synthesized by the sol–
gel dip-coating technique and deposited on glass substrates, for
different annealing temperatures (from 400 °C to 500 °C). The X-rays
diffraction and Raman show the formation of anatase phase, we also
notice that doping with Ni influence the intensity of anatase peaks and
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decreases of grain sizes (from 24.3 to 15.23 nm). The nanostructure Nidoped TiO2 thin films was observed AFM, which shows that the
elaborated films are smooth and dense with Rms values of about 3 nm.
The calculate values of refractive index of thin films increases from 2.22
to 2.38, and reduction in transmittance and band gap with the increase
in the nickel concentration. Vibrating sample magnetometer results of
un-doped TiO2 thin films reveal a ferromagnetic behavior at room
temperature with Ms = 0.67 10-4 emu and low content of nickel doping
leads to an enhancement of the saturated magnetic moment Ms =1.11
10-3 emu.
T6-P1: Surface properties changing in AuNP-citrate particles, exposed
to visible radiation
D. A. Pricop1, A. Cocean1, I. Cocean1, L. Ursu2, R. V. Lupusoru3 D. Creanga1, S.
Gurlui1, F. Iacomi1
1Physics

Faculty, Alexandru Ioan Cuza University, Iasi, Romania
and Biopolymers, Petru Poni Institute of Macromolecular
Chemistry, Iasi, Romania
3 Department of Pathophysiology, Faculty of Medicine, Gr.T. Popa University of
Medicine and Pharmacy, Iasi, Romania
2Bionanoconjugates

Previous studies in fungal cell cultures, incubated with AuNP-citrate and
irradiated in the visible light, showed an increased level of reactivity and
low cytotoxicity [1]. The control of reactive oxygen species produced by
AuNP exposed to green light radiation, by modifying the irradiation time,
is the purpose of this study. Colloidal AuNP suspensions were prepared
according to adapted Turkevich method [2] by reducing precursor gold
compounds with sodium citrate. Sample irradiation was carried out with
green light for various exposure time. Sample characterization was
performed using spectral analyzes UV-Vis, FTIR, XPS and Raman and
electrochemical analyzes. It was found that about 17 nm diameter
particles dominate in all samples – as resulted from Surface Plasmon
Resonance absorption band, characteristic to gold nanoparticles.
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Corroborating the data provided by mentioned investigation methods
we might say that the change of the irradiation time has led to the
modification of surface chemistry of gold nanoparticles. Increasing
irradiation time has changed the type of citrate coordination with gold
atoms and increased the free surface area of AuNP. It can be said that
light releases some of the citrate groups from the AuNP surface. On the
remaining free sites different chemosorbed species are supposed to be
generated that may mediate the occurrence of reactive oxygen species
[2]. A simulation was conducted in COMSOL Multiphysics software
where a mathematical model has been added to the Heat Transfer
module [4] for the irradiation at 20.6 W/m2 and visible light at 520 nm
of AuNP in aqueous solution 50g/l. The results confirmed that there are
conditions for different kinds of molecular bonds dissociation.
[1] M. Andries, et al, Int. J. Pharm. 505 (2016) 255–261.
[2] J. Kimling, et al, J. Phys. Chem. B, 110(32) (2006) 15700–15707.
[3] M. Haruta, CATTECH 6(3) (2002) 102–115.
[4] A. Cocean, et al, Appl. Surf. Sci. 443 (2018) 83–90.

T6-P2: Synthesis and optical properties of Ga2O3 nanowires grown on
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5Functional Nanomaterials, Institute for Materials Science, Kiel, Germany
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7Integrated Center for Studies in Environmental Science for North-East Region,
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2Laboratory
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In this work surface morphology, composition and photoluminescence
of structures obtained by heat treatment, at 1100 K, of GaS lamellas of
submicrometer thickness are investigated. Gallium sulfide lamellas were
exfoliated from GaS single crystals grown by Bridgman technique. As a
result of heat treatment, the (0001) surface of GaS lamella covers with a
homogeneous layer of chaotically oriented wires. Surface morphology of
structures was examined using SEM technique, while crystalline
structure and composition of materials were studied by XRD and Raman
spectroscopy methods. It was established that homogeneous layer
formed at the (0001) GaS surface, heat treated, consists of α-Ga2O3
nanowires with an average length of ~ 10 μm and thickness ranging from
units to several tens of nm. Photoluminescence excitation of as-obtained
structures was performed with 253 nm wavelength radiation (provided
by a Hg lamp). The emission spectrum contains a broad band located in
the violet-blue region. The energy level diagrams of electrons in the
forbidden band of α-Ga2O3 single crystals and of the oxide-GaS interface
layer were determined.
T6-P3: Green chemistry in noble metal particle preparation
L. Oprica1, L. Popescu2, M. Balasoiu3, A. Kuklin4
1Faculty
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of Physics, Alexandru Ioan Cuza University, Iasi, IASI, Romania
3Frank Laboratory of neutron Physics, Joint Institut of Nuclear Research, Dubna,
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4Institut of Physics Horia Hulubei, Bucharest, Romania
2Faculty

Nanoparticulate matter, either in fluid suspension or deposited onto thin
layer support have found various and interesting applications in
technical and biological field, thus the synthesis methods have
developed also in the form of various laboratory protocols to ensure
better control on the reaction parameters and consequently on the final
product properties. Among most recent experimental approaches,
green chemistry methods gained more and more attention of life
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scientists since the environment protection as well as experimenters’
safety came in the first place of benefits versus disadvantage balance. In
this study we have focused on silver colloidal nanoparticles in aqueous
suspensions by using adapted protocol proposed in literature; basically,
the reduction of silver ions from silver salt precursor was accomplished
by replacing chemical reduction agent from classical chemical way with
plant extracts. The preparation protocol adjusting has included the
proportion of silver salt precursor relatively to certain amount of plant
extract, the optimization of temperature synthesis, the centrifugation of
final product etc. The spectral recording in UV-Vis range confirmed the
nucleation and development of silver colloidal nanoparticles for all
tested protocol variants enabling us to choose the optimal experimental
design. Discussion was done considering the contents of various
reducing agents contained in the used plant tissues - in comparison to
the reduction reagent from chemical classical method. TEM imaging
emphasized nanometric particles with most frequent diameters
corresponding to the spectral position of the recorded UV-Vis band
maximum.
T7-P1: Cellular automata model of phase change in stacked
chalcogenide films
C. Mihai, A. Velea
Laboratory of Optical Processes in Nanostructured Materials, National Institute of
Materials Physics, RO-077125, Magurele, Romania

Today's digital society is producing data at unprecedented scales of
volume and speed, leading to the critical need of extremly performant
data storage technologies. An important candidate for non-volatile
memories are phase change memories (PCMs) due to their great
properties in terms of operation speed, scalability, endurance and power
consumption. One drawback, which still prevents the industrial
production of PCM technologies, is the storage density which needs to
be futher increased in order to meet the present and future data storage
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demands. In this work, we have developed a probabilistic cellular
automata model to investigate the multi-step threshold switching which
takes place in stacked chalcogenide structures. Simulations show that
multi-step switching is obtained in stacked structures containing
materials with a large difference between their crystallization
temperatures. The strata thicknesses influence the stability of the
intermediate resistance levels. Careful tuning of the external energy
pulses applied to the system can offer control over the crystallization
dynamics. The phase change cellular automata model is shown to be a
valuable tool able to extend our understanding of phase transformations
dynamics in complex chalcogenide structures and to guide the design of
powerful memory devices.
T7-P2: Beyond Nanoparticles: An Immortal Memory
F. Paul, S. Paul
Emerging Technologies Research Centre, De Montfort University, Leicester, United
Kingdom

Recent development in the fabrication process has given us greater
capability to fabricate and harvest particles of smaller dimensions at the
nanoscale. The nanoclusters, which are species of particles almost an
order lesser than the nanoparticles exhibit interesting and fascinating
electronic properties. Nanoclusters act like a bridge between atoms and
nanoparticles and hence it is easier to realise exotic properties that were
once considered to be found in atoms alone, for example, Single Electron
Transistor. Their extreme small dimensions impose confinement of the
electrons which leads to the strong confinement effects. One of the
consequences of the strong confinement is the splitting of energy levels.
The energy levels are not near continuous in the clusters and so require
external energy for the charges to show a transition from one level to
the other. This study focusses on the prospect of using these
nanoclusters for electronic memory applications. One of the challenges
faced by the memory devices based on charge trapping mechanism is
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the retention period. The charges ‘leak’ out of the devices, so that the
maximum retention capacity for a typical charge-based memory device
is 10 years. But the spaced out energy levels in the nanoclusters can help
enhance the retention capacity by trapping the charges for a longer
period of time. The energy difference between the energy levels is
greater than the ambient thermal energy in the nanoclusters, thereby
achieving a better retention performance.
T8-P1: The role of substituents and plasma exposure in enhancing the
interactions at metal/polysilane interface
M. Soroceanu1, A. Barzic2, I. Stoica3, L. Sacarescu1, G. Ioanid3, V. Harabagiu1
1Inorganic
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2Polymer Physical Chemistry, “Petru Poni” Institute of Macromolecular Chemistry,
Iasi, Romania
3Polymeric Materials Physics, “Petru Poni” Institute of Macromolecular Chemistry,
Iasi, Romania

Polysilanes are a particular category of inorganic polymers with Si-Si
backbones and organic substituents on the silicon atoms. The σdelocalization along the backbone determines outstanding optical and
semiconducting characteristics. For this reason, polysilanes are often
used in fabrication of some electronic devices. During manufacturing,
the polymer film is interfaced with other materials, particularly metal
electrodes. However, there is a mismatch between the properties of the
polymer film and the inorganic layer. In this context, the present paper
is devoted to analyze the involvement of substituents in the interactions
occurring at the metal/polysilane interface. The type of side groups
influences the polar and dispersive character of the polysilane film
surface, as seen in the variation of the contact angles. Plasma treatment
was further employed to evaluate its impact on the metal adhesion to
polysilane films. The surface morphology is affected by both polysilane
structure and nitrogen plasma exposure. An increase in surface polarity
generated a higher work of adhesion between polysilane and metal
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layer. This was also supported by atomic force microscopy experiments.
These results are essential in understanding how to adapt the polysilane
surface characteristics for achieving highly operational electronic
devices.
Acknowledgment: 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.
T8-P2: Mechanical properties of ABS–Graphene and ABS-Carbon
nanotubes nanocomposites developed with fused deposition
modelling
N. Vidakis1, M. Petousis1, A. Maniadi2, M. Suchea4, E. Koudoumas3
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Innovative acrylonitrile – butadiene – styrene (ABS) nanocomposite
filaments for 3D printing were developed by a solvent-free process
involving melt compounding and extrusion [1]. Two types of
nanoadditives were employed at various concentrations: (a) graphene
nanoplatelets (xGnP) and (b) carbon nanotubes (CNT), while, a fused
deposition modelling (FDM) system was used for obtaining specimens
with specific build orientation and layer thickness according to
international standards. For the developed specimens, the tensile,
flexion and the impact strength along with the elastic modulus of the
specimens were quantitatively determined and correlated with their
microstructure. The preliminary results indicated that the addition of
these particular nanomaterials can directly affect the mechanical and in
general the physical properties of ABS. In particular, the presence of
graphene nanoplatelets improves the elastic modulus and the dynamic
storage moduli of ABS. Moreover, the increase of the concertation of the
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graphene nanoplatelets results in the improvement of the tensile
strength, while, at the same time, a decrease of the impact strength of
the specimens was found, these becoming more brittle. Similar effect on
the mechanical behavior was found when carbon nanotubes were used
as a nanoadditive, the nanocomposite being more brittle than pure ABS,
while a slight increase in tensile strength was induced.
[1] K. Hu, D. D. Kulkarni, I. Choi, V. V. Tsukruk, Progress in Polymer Science,
39 (11) (2014) 1934-1972.
T8-P3: Graphene nanoplatelets / polymer nanocomposites: Basic
characteristics and functional behavior of low density polyethylene
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The inclusion of Graphene Nanoplatelets (GNPs) within a polymer matrix
can have an important role in the physical properties and the
functionality of the obtained composite. Composites consisting of Low
Density Polyethylene (LDPE) and GNPs were developed using various
techniques and different GNPs concentration and the effect of GNP
content on the morphological, electrical, thermal and mechanical
properties of the composites was investigated. In particular, the material
morphology was investigated by scanning electron microscopy, the
structure with Raman spectroscopy, while its thermal response was
examined via differential scanning calorimetry (DSC). Finally, the
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dielectric constant was estimated using broadband dielectric
spectroscopy. It is shown that graphene significantly modifies the
polymer matrix and its functionality, a behavior that can be employed
for tailoring its applicability in mechanical and energy applications [1].
[1] P. N. Khanam, et al., Vacuum 130 (2016) 63-71.

T8-P4: Electrochemical Deposition of Copper particles on Polyaniline
Thin Films for Nonenzymatic Glucose Sensing
O. Belgherbi1,2, D. Chouder2, D. Louloudakis1
1Thin

Films Development and Applications Unit – UDCMA, Research Center in
Industrial Technologies CRTI , Setif, Algeria
2Laboratoire d’Energétique et d’Electrochimie du solide (LEES), université de setif 1,
Setif, Algerie

Modiﬁed polymer ﬁlms with metal particles incorporated into the matrix
by potentiostatic deposition are known as possible electrocatalysis
applications. This work presents some results concerning the
electrooxidation of glucose at modiﬁed polymer thin ﬁlm electrodes of
copper-polyaniline (Cu-PAni) prepared on an Indium tin oxide (ITO)
substrate. The response to glucose of this composite material was tested
by cyclic voltammetry method in 0.1 M NaOH solution. The results show
good performances and indicated a sensitive oxidation peak current of
glucose on the modified electrode.
T8-P5: Electrochimical oxidation of glucose by Ni-Fe nanoparticiles
dispersed on polyaniline thin films
D. Lakhdari1, A. Guittoum2, O. Belgherbi1, N. Benbrahim3
1Research

Center in Industrial Technologies, P.O.Box 64, Cheraga 16014., CRTI,
Algiers , Algeria
2Nuclear Research Centre of Algiers, 2 Bd Frantz Fanon, Bp 399, Alger-Gare., CRNA,
Algiers, Algeria
3Laboratoire de physique et chimie des matériaux, Université Mouloud MAMMERI,
Tizi-Ouzou, Algeria
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In this work we describe the electrodeposition of Ni–Fe nanostructures
on polyanilyne (PAni) as templates. The conditions and parameters
influence in the morphology and electrochemical activity of the
electrodeposited Ni–Fe nanoparticles. The electrocatalytic properties of
Ni–Fe/polyanilyne-modified electrode toward the glucose oxidation
were analyzed via cyclic voltammetry and amperometry. The studies
showed that Ni–Fe /PAni electrode displayed the highest electrocatalytic
activity, attributed to the high density of Ni–Fe nanoparticles deposited
on the polyanilyne vibreuse nanotubes support.
T8-P6 Assemblies of thermo- and pH-sensitive microgels on the base of
interpenetrating networks as constituents for polymeric materials
developmen
I. Nasimova1, O. Vyshivannaya 2, E. Kozhunova 1
1Physics

department, Lomonosov Moscow State University, Moscow, Russia
of physical chemistry of polymers, A.N. Nesmeyanov Institute of
Organoelement Compounds RAS, Moscow, Russia
2Laboratory

In recent years, polymer microgels, especially thermo- and pH-sensitive,
attracted the interest of researchers. First of all, this is due to the unique
properties of these objects: on the one hand, microgels are able to form
a stable to aggregation dispersions. On the other, they are a sufficiently
well characterized microscopic object whose size and properties can be
governed by changing the external conditions. The creation of microgels
with nonuniform inner structure and developing ways to control it can
open new opportunities for their practical use. In our group it was
theoretically predicted that shell–corona structure could be formed in
the case of interpenetrated microgel particles (IPN microgels) by a pair
of initially interpenetrated collapsed and swollen networks [1]. The main
objective of the presented work is to obtain the thermo- and pHsensitive microgels based on two interpenetrating networks, to study
their properties and check the possibility to use them for the
development of stimuli-responsive polymer films and coatings. One of
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the advantages of using microgels instead of macrogels − it can give
additional opportunities for managing the internal structure and
mechanical properties of the material. The synthetic strategy of the
development of IPN microgels on the basis of environment sensitive
interpenetrating networks of poly(N-isopropylacrylamide) (PNIPAM)
and poly(acrylic acid) (PAA) was elaborated. IPN microgels were
synthesized by in situ polymerization of acrylic acid within PNIPAM
microgel particles obtained by thermo-induced precipitation
polymerization. Different types of cross-linking agents and cross-linking
mechanisms were used to govern the network topology both for NIPAM
and AA component. Polymer films were developed by assembling of IPN
gel particles on the substrates during solvent evaporation. In some
cases, polymer films were additionally crosslinked by multivalent ions
and reduction-oxidation treatment. Inner structure and thermo- and pHinduced swelling behavior of obtained gel particles and materials was
investigated.
Acknowledgements: This work was financially supported by the by
Russian Science Foundation (project No 17-73-20167).
[1] V. Y. Rudyak, A. A. Gavrilov, E. Kozhunova, A. V. Chertovich, Soft Matter,
14 (2018) 2777.

T8-P7: Alginate encapsulated MCM-48@Folic Acid nanoparticles as a
sustained drug delivery system
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Andronescu1
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Controlled drug delivery systems, which are intended to deliver drugs at
destined rates and predefined periods of time, have captivated
increasing attention. The goal of this targeted delivery is to transport
convenient amounts of drugs to the desirable sites while minimizing
unwanted side effects of the drugs on other tissues. In recent years,
synthesis and applications of mesoporous materials is an interesting
area due to their highly ordered structures, high surface area and larger
pore size. Alginate has been particularly interesting in wound healing,
drug delivery and tissue engineering applications to date, because these
materials retain structural similarity to extracellular matrixes in tissues
[1]. Bioactivity is an important factor which depends on potential
application for mesoporous silica materials based drug system.
Bioactivity studies demonstrated that mesoporous silica MCM-48 shows
a suitable activity for the drug delivery system, which makes the main
objective to be achieved [2]. The silica support was prepared using solgel method. In some cases, there is a possibility of the required dosage
being lost on transport before contacting the diseased site. In this sense,
folic acid, a nontoxic vitamin is found to have strong binding affinity with
folate receptors, secreted by cancerous cells as compared with the
normal cells [3]. The obtained samples were investigated from the point
of view of nanoparticles morphology using SEM (Scanning Electron
Microscopy). The XRD (X-ray Diffraction) and FT-IR (Fourier Transform
Infra-red Spectrometry) characterizations were also performed.
Antimicrobial tests have been performed on bacterial strains such as
Escherichia coli, Staphylococcus aureus and Candida albicans.
Acknowledgement: The present work was possible due to the EUfunding grant POSCCE-A2O2.2.1-2013-1, Project No. 638/12.03.2014,
code SMIS-CSNR 48652. The financial contribution received from the
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national project “Intelligent therapies for non-communicable diseases
based on the controlled release of pharmacological compounds from
encapsulated cells after genetically manipulation or vectorised
bionanoparticles” (13PCCDI/ 2018).
[1] Lee, K.Y, D.J. Mooney, Prog Polym Sci. 37(1) (2012) 106-126.
[2] Garcia-Bennett, A., M. Nees, and B. Fadeel, 2011. 81(8): p.976-984.

T8-P8: Silver loaded PLA@Chitosan microspheres for medical
applications
A. C. Birca1,2, A. I. Cristina3, C. Bleontu4, B. S. Vasile1,2, I. A. Neacsu1,2, I.
Ardelean1,5, E. Andronescu1
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3Faculty of Medical Engineering, University Politehnica of Bucharest, Bucharest,
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4Department of Cellular and Molecular Pathology, Ștefan S. Nicolau Institute of
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The growing need for materials that can be used in the anti-infectious
therapeutic area has made research in this domain steadily rising in
recent years. Silver present attractive characteristics, structures and
properties which are dependent of dimension and form, so the
versatility of their use in various fields can be induced by controlling the
parameters of the chosen manufacturing process [1]. Because of the fact
that chitosan is an natural polymer with excellent properties such as
biocompatibility, biodegradability, non-toxicity, is recommended as
suitable functional material [2]. The purpose of this study is to obtain
silver loaded microspheres with different concentrations of silver
nanoparticles, which are used in the anti-infective therapy. In order to
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obtain microspheres, a hydrophilic polymer such as chitosan and a
hydrophobic one such as polylactic acid are used to subsequently
encapsulate the antibacterial agent, using a solvent evaporation
method. In terms of antibacterial agent activity, it is known that its use
directly to the affected tissue leads to faster and better medical healing.
These properties make chitosan a good candidate for conventional and
novel drug delivery systems. The samples were characterized by means
of XRD (X-ray diffraction), SEM (Scanning Electron Microscopy), TEM
(Transmission Electron Microscopy), FT-IR (Fourier Transform Infra-Red
Spectrometry) and Cellular Viability tests.
Acknowledgement: The present work was possible due to the EUfunding grant POSCCE-A2O2.2.1-2013-1, Project No. 638/12.03.2014,
code SMIS-CSNR 48652. The financial contribution received from the
national project “Intelligent therapies for non-communicable diseases
based on the controlled release of pharmacological compounds from
encapsulated cells after genetically manipulation or vectorised
bionanoparticles” (13PCCDI/ 2018).
[1] H. Korbekandi, S. Iravani, S. Abassi, J Chem Technol Biotechnol. 87
(2012) 932–937.
[2] M.N.R. Kumar, Reactive and functional polymers, 2000. 46(1): p. 1-27.

T8-P9: Investigation of the electrical properties of conductive polymers
by the DRS and RPE techniques
F. Z. Bourib1, D. Mezdour2
1Laboratory
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The polystyrene/polyaniline (PS/PANI) powder of core-shell structure
was prepared by chemical polymerization of aniline using the tartaric
acid as a dopant and ammonium persulfate (APS) as an oxidizer in
presence of polystyrene. The AC conductivity and the dielectric

102

permittivity measurements of the doped polyaniline and
polystyrene/polyaniline samples were investigated in the frequency
range of 10-1 – 106 Hz by the Novocontrol broadband dielectric
spectrometer. From the measurements, it appears that the
polystyrene/polyaniline powder has a high dielectric constant in the
range of 104 at 0.1Hz, allowing their use as high-k dielectrics. The
polyaniline doped with tartaric acid has a DC conductivity of 10-5 S/Cm.
Its incorporation in a polystyrene matrix lowers the conductivity of the
mixture up to 10-7 S/Cm. This conductivity remains acceptable for
semiconductor applications. Electron paramagnetic resonance (EPR)
investigations were carried out on the samples at room temperature and
have shown g-values in the range of 2.0046 to 2.0093, close to the free
electron g-value (2.0023), which suggests that the resonance comes
from the delocalized electrons in the main chain of polyaniline.
[1] K. M. Molapo, et al., Int. J. Electrochem. Sci.,7(2012)11859 – 11875.
T8-P10: Study of the electrical and photo-electrical behavior of
composite thin films based photovoltaic structures
A. Radu1, S. Iftimie1, V.-A. Antohe1, C. Locovei1,2, A. Dumitru1, A. Calugar1, L.
Ion1, S. Antohe1,3
1University
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Institute of Materials Physics, Laboratory of Magnetism and
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2National

We present the results of the electrical and photoelectrical behavior of
polymeric and chlorophyll-a (Chl-a) thin films based photovoltaic
structures. Different configurations involving poly(3-hexylthiophene2.5-diyl) (P3HT) and [6,6]-phenyl C61 butyric acid methyl ester (PCBM)
together with Chl-a as constitutive of the active layer (AL) or holes
selective layer (HSL) were fabricated by spin-coating onto optical glass
substrates. The AL was built as P3HT:PCBM:Chl-a (1:1:1) mixture, while
for the HSL was considered either the blend between poly(3.4-

103

ethylenedioxythiophene)-poly(stryrenesulfonate) (PEDOT:PSS) and Chla or the Chl-a/PEDOT:PSS bi-layer architecture. For all prepared samples,
the electrons selective layer (ESL) was considered lithium fluoride (LiF),
and top and bottom electrode, indium tin oxide (ITO) and aluminum (Al),
respectively. The obtained results of customized samples were discussed
in the frame of conventional structures (CS), denoted here as
ITO/PEDOT:PSS/P3HT:PCBM (1:1)/LiF/Al. The presence of Chl-a in the
architecture of AL leaded to an enlargement of spectral response
corresponding to Qy (670 nm) and Soret band (435 nm) of Chl-a. By
customizing the HSL either as PEDOT:PSS + Chl-a blend or Chla/PEDOT:PSS bi-layer structure the short-circuit current density was
increased but further studies must be done to improve the overall
photo-electrical behavior of the proposed structures.
Acknowledgements: This work was partially financially supported by
FPRD project no. 40/2018 financed by UEFISCDI Romania.
T9-P1: Effects of metal and metal oxide nanoparticles on soybean
plants
L. F. Leopold1, Z. M. Diaconeasa1, S. D. Iancu2, N. Leopold2, C. Coman1
1Departament

of Food Science, University of Agricultural Sciences and Veterinary
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Dramatic increase in the use of nanoparticles (NPs) in a variety of
applications greatly increased the likelihood of the release of NPs into
the environment. Titanium oxide (TiO2) and Zinc zinc oxide nanoparticles
(ZnO) are among the most commonly used NPs, and it has been shown
that these were harmful to several plants. Aims. The aim of our study
was the evaluation of the uptake and distribution of TiO2 and ZnO NPs
within soybean plant, as well as the effects due to the NPs exposure,
expressed by chlorophylls and carotenoids content in soybean plants.
Materials and Methods. In order to study the uptake of NPs and their
effects, soybean plants were cultivated in vitro and seeds were exposed
to concentrations between 10-1000 mg/L of TiO2 and ZnO NPs. Also
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control seeds were grown in Murashige and Skoog medium, without
growth regulators at temperature and controlled light. Results. In case
of ZnO NPs, it was observed that these have a positive impact on
soybean plants growth and also stimulate photosynthesis at low
concentration (<10 mg/L), but the impact scenario completely changes
with higher doses. At 100 mg/L concentration a clear suppression in
photosynthesis was observed. The root morphology was reported to be
adversely affected by ZnO NPs and, with almost complete inhibition at
high doses of NPs. Due to the photocatalytic properties of TiO2
nanoparticles, at all applied concentrations, a positive impact on
morphology of soybean plants was observed. The impact of NPs
treatment on the plant growth quality was also evaluated by
chlorophylls and carotenoids content, determined using HPLC
chromatography. The ratio between lutein, zeaxanthin, β-carotene,
chlorophyll a, chlorophyll b, pheophytin a and b is closely correlated with
the concentration and type of administered NPs. Conclusions. The study
indicates a higher toxicity of ZnO NPs compared to TiO2 NPs. ZnO NPs are
toxic to soybean plants when present in concentrations higher than 10
mg/L, showing harmful effects on the growth, physiology, and
biochemistry of plants.
Acknowledgements. This work was supported by a grant of the
Romanian Ministery of Research and Innovation, PCCDI-UEFISCDI,
project number PN-III-P1-1.2-PCCDI-2017-0056/ 2PCCDI 2018, within
PNCDI III.
T9-P2: Pulsed laser deposition of biocompatible lithium-doped
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We report on the synthesis by Pulsed Laser Deposition of simple and
lithium-doped biological-origin hydroxyapatite layers onto medical
grade Ti substrates. The effects of lithium addition on the biocompatible
and antimicrobial properties of coatings were assessed using three cell
lines (new initiated dermal fibroblasts, immortalized keratinocytes
HaCaT, and MG-63 osteosarcoma), and two microbial strains (i.e.,
Staphylococcus aureus and Candida albicans), belonging to species
representative for the etiology of medical devices biofilm-associated
infections, respectively.
Concerning the cytocompatibility of synthesized materials, contrast
phase microscopy images have shown that cells developed on the
surface of tested materials are unaffected and preserved an unmodified
morphology, similar to that of cells developed on control Ti.
Fluorescence microscopy images have revealed that the number of
adhered cells on the bare Ti was similar between all synthesized layers
and depends on type of cell line. This demonstrates that deposited layers
are not cytotoxic against skin or bone cells and allow for unhindered cell
development. The anti-fungal biofilm activity become significant after 12
h (C. albicans) and 24 h (S. aureus) of incubation, and persisted with high
intensity for 72 h.
These findings suggest that synthesized lithium-doped coatings
exhibited excellent biocompatibility on human osteosarcoma and skin
cells, correlated with a long-lasting anti-staphylococcal and –fungal
biofilm activity. Together with low fabrication costs generated by
sustainable resources, these biological-derived materials demonstrate
that they could represent promising alternatives for the fabrication of a
new generation of implant coatings.
Acknowledgements: This work was supported by a grant of Ministry of
Research and Innovation, CNCS - UEFISCDI, project number PN-III-P11.1-PD-2016-1568, within PNCDI III. LD and VC acknowledge with thanks
the partial support of Core Programme 3N/2018.
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T11-P1: Electric Freedericksz transition in nematic liquid crystals with
graphene quantum dots
C. Cirtoaje, E. Petrescu, C. Stan
Physics Department, Politehnica University of Bucharest, Bucharest, Romania

Like other allotropes of carbon such as nanotubes or fullerenes,
graphenes present a high interest among scientists and engineers due to
their potential applications in various fields from quantum computing to
environmental protection. Graphene usually don’t possess a band gap
energy but, when their size is less than 5 nm, they exhibit
photoluminescence in the ultraviolet, visible, and near infrared ranges
and they are called graphene quantum dots or GQDs. Due to their
quantum confinement effect, GQDs can be applied to photovoltaic
devices such as solar cells, bio imaging (cancer cell imaging, protein
analysis, cell tracking), various type of sensors, etc.
Since they are formed by one or more graphene layer, their orientation
regarded to any external field is important, so it is preferable to disperse
them in an organized and fluid environment such as liquid crystals (LC).
Assuming a parallel orientation of LC molecules to the graphene
quantum dot’s surface (Fig.1), as they do with carbon nanotubes or
ferromagnetic nanoparticles [1,2], the electrooptic properties of
LC+GQDs mixture are studied and compared to CdSe/ZnS quantum dots
studies presented in [3].
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Fig. 1 Graphene nanosheets alignment in planar liquid crystal cell.

[1] E. Petrescu, C. Cirtoaje, BJNano. 9 (2018) 233–241.
[2] E. Petrescu, C. Cirtoaje, C. Stan, BJNano. 8(2017) 2467–2473.
[3] E. Petrescu S. Teodorescu, E. Iuciuc, A. Voicu, U.P.B. Sci. Bull., Series A,
80 (2) (2018) 281-288.

T11-P2: Carbon nanotubes bundling influence on nematic liquid
crystals properties
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Fluid and ordered, liquid crystals, are ideal media for nanoparticle
analysis. It is well known that many nanoparticles are bundling together
forming large size particles with completely different properties
compared to nano-sized ones [1]. Carbon nanotubes (CNTs) are
currently among the most analysed nanoparticles due to their amazing
mechanic and electric properties. When dispersed in liquid crystals (LC),
it was noticed their tendency to align their long axis parallel to the host’s
molecular director (Fig.1). Thus, the LC cell properties such as
Freedericksz transition, electrical conductivity or optical transmission,
are seriously affected [2]. For high CNT concentrations, the carbon
nanotubes are bundling together in large clusters around which the

alignment is rather homeotropic due to the random orientation of the
gathered nanotubes (Fig.2).

Fig. 1 Molecular alignment on CNT surface

Fig. 2 Molecular alignment on
bulk surface

So, the electrooptic properties are different then those obtained for
lower CNTs concentrations [3]. Theoretical models based on elastic
continuum theory are developed for dispersed nanotubes and for
bundled ones, meant to explain experimental Freedericksz transition
threshold and electrical conductivity dependency on CNT concentration
and/or temperature. Self-assembled structures are analysed using
polarized microscopy analysis, small angle neutron scattering (SANS) and
small angle X-ray scattering (SAXS). The main purpose of this paper is to
gather more information about the interaction energy between carbon
nanotubes and liquid crystal molecules and to explain the assembling
mechanism in this kind of mixtures.
[1] C. Chang & all, RSC Advances 8(28) (2018) 15780-15795
[2] C. Cirtoaje & all, Physica E Low Dimens Syst Nanostruct 54 (2013) 242-46
[3] C. Kyrou, & all, Phys. Rev. E 97(4) 2018

T11-P3: Copper coordination compounds with spherical morphology
based on methylcyclosiloxanes functionalized with carboxyl groups as
ligands
G.-O. Turcan-Trofin, M.-F. Zaltariov, C. Tugui, M. Cazacu
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Cyclosiloxanes having at each silicon atom a methyl and a carboxylic acid
coupled through thioether bridge were used to coordinate copper. The
dual character conferred by the co-existence in molecule of the two
opposite groups, high hydrophobic methyl and hydrophilic carboxyl,
induces surfactant behaviour of these ligands, thereby enabling them to
form aggregates when the concentration is above the critical value.
When copper acetate is added over these in a polar medium, the metal
is coordinated by the carboxyl groups at the interface leading to the
formation of microspheres. This morphology was emphasized by SEM
and TEM microscopies of the pristine samples and confirmed by SEM
images of the thermal decomposition residue, while the structure and
composition of the material were estimated by IR spectroscopy and EDX,
respectively. The hydrophilicity of the resulted materials was evaluated
by water vapour sorption analysis in dynamic regime.
T11-P4: Direct patterning of molecular species on Au surface by Dip Pen
Nanolithography
D. Marconi, C. Morari, A. Calborean
INCDTIM Cluj-Napoca, Romania

Within the past decade, there has been considerable interest in
developing lithographic methods for patterning nanostructures because
of their scientific importance and potential technological applications in
integrated molecular electronics, high density information storage
devices, and ultrahigh sensitive biosensors. The ability to tailor the
chemical composition and structure of a surface on the 1–100 nm length
scale is important to researchers studying topics ranging from electronic
conduction, to catalysis, to biological recognition in nanoscale systems.
In the context of the current progress made in this field, we have
investigated the adsorption mechanisms of L-Glutathione on Au and
controlled nano-patterning through Dip Pen Nanolithography DPN)1 and
also the design complexity of DPN patterning with Cr3+ and Co2+ metallic
ions on Au thin film.
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[1] A. Calborean et al., Mat. Scie. Eng. C 57 (2015) 171-180
[2] A. Calborean et al., J. Alloys and Compounds 747 (2018) 149-155
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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
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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.
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[1] B. Fatou, M. Wisztorski, C. Focsa, M. Salzet, M. Ziskind, I. Fournier, Sci.
Rep. 5:18135, 2015
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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
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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
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(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.
.
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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
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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.
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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

119

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
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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
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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.
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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],
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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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T5-I2: Alternative energetically efficient magnetization manipulation
strategies in spintronic devices
C. Tiusan1,3, R. One1,2, A. Mesaros1, M. Gabor1, T. Petrisor Jr1, V. Pop1
1Faculty

of Science and Materials Engineering, Technical University, Cluj-Napoca,
Romania
2Faculty of Physics, Babes-Bolyai University, Cluj-Napoca, Romania
3National Center of Scientific Research, University Henri Poincaré, Nancy, France

Operation of standard spintronic devices is commonly based on
magnetoresistance effects, controlled via magnetization configurations.
The continuous demand of miniaturization, low power consumption and
increasing speed of information has led to an increasing attention in
manipulating magnetization without applied magnetic fields: spintransfer-torque switching [1], the electric-field control anisotropy [2]
and magnetization switching using femto- or pico-second pulsed lasers
[3]. Enhanced energetically efficiency is provided by spin-orbit torques
and E-field effects [1,4], which represent the challenging paths for next
generation of spintronic devices. After a conceptual overview on the
main non-conventional magnetization manipulation strategies we will
focus on the E-field strategy, combined with spin-torque generated by
spin orbitronic effects. Our studies are performed using magnetotransport experiments on planar Hall-cross type spintronic devices
patterned by UV-lithography and ion beam etching. Several innovative
multilayer architectures have been considered. They are roughly based
on Co ultrathin layers sandwiched between a Pt buffer and a top MgO
barrier, grown by UHV-sputtering on thermally oxidized Si wavers. A
special device design geometry allows the applying of a tuneable
external electric field across the MgO layer at the top interface Co/MgO.
Therefore, the E-field influence on the surface anisotropy and PMA could
be studied using Hall magnetometry technique in a temperature range
from 2-300K. Results related to other alternative dielectric materials
which could be employed for applying the electric field, e.g. multiferroic
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material GaFeO3, are briefly discussed. The results of our studies can be
furthermore extrapolated for magnetic tunnel junction devices based on
MgO barriers with ferromagnetic electrodes having perpendicular
magnetization.
[1] J. Katine et al, Phys. Rev. Lett. 84 (2000) 3149.
[2] H. Ohno et al, Nature 408 6815 (2000) 944–946
[3] C. D. Stanciu et al, Phys.Rev. Lett. 99 (2007) 047601
[4] S. Alebrand et al, Appl. Phys. Lett. 101 (2012) 162408.
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T5-I3: All optical magnetization reversal in Pt/Co/Pt single stack
M. Vomir, M. Albrecht, G. Versini, J.-Y. Bigot
Institut de Physique et Chimie des Matériaux (IPCMS-CNRS), Université de Strasbourg
(UDS-ECPM), Strasbourg, France

The laser induced magnetization reversal has a continuously growing
interest since all optical switching (AOS) has been first demonstrated in
GdFeCo ferrimagnetic thin films [1]. Moreover, AOS has proven to be a
more general behavior occurring in synthetic ferrimagnets or even
ferromagnetic multilayers [2]. However, in contrast to the AOS in
ferrimagnetic films, the single shot reversal has not been observed yet
for ferromagnetic multilayers, for which several hundreds of pulses are
necessary for a complete reversal of a magnetic domain [3]. Here we
demonstrate that the magnetization reversal in a ferromagnetic Co/Pt
multilayer film can be triggered by a single femtosecond laser pulse
when the spot size of the pump excitation is comparable to the intrinsic
size of the magnetic domains [4].

Fig.1 Experimental configurations of the confocal magneto-optical Kerr
microscope (a). Magnetization switching for consecutive single pump laser pulses
(b).
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Furthermore, by combining several time resolved complementary
techniques to resolve the dynamics of the magnetization reversal we
show that the switching induced by femtosecond individual pulses
occurs in a timescale of less than a few microseconds.
[1] C. D. Stanciu et al, Phys. Rev. Lett. 99 (2007). 047601
[2] C. H. Lambert et al, Science 345(6202) (2014) 1337-40.
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T8-I1: Thermal properties of carbon based composite materials
Titus Sandu
Molecular Nanotechnology Laboratory, National Institute for Research and
Development in Microtechnologies-IMT, Bucharest, Roamania

Carbon materials like graphene, carbon nanotubes, and diamond have
extraordinary mechanical, electrical, optical, and thermal properties. For
instance, thermal conductivities of graphene and carbon nanotubes can
be in the range between 2000 and 6000 W/m•K [1,2]. On the other hand,
diamond in its single-crystal form exhibits a conductivity exceeding 2200
W/m•K [3]. These high values of thermal conductivity make these
materials candidates as fillers in various composites for thermal
applications and thermal management [3]. Thermal conductivity in
composites depends on various factors such as concentration, shape and
size of the fillers as well as thermal contrast and thermal resistance
between the fillers and the matrix. [4]. In this work it will be explicitly
discussed the role of the above factors on thermal properties of carbon
based composites. Thus, the composites containing graphene and
carbon nanotube fillers can be well described with Maxwell-Garnett type
formulae due to the large aspect ratios of the fillers [4]. Moreover, these
kinds of composites reach the percolation threshold at quite low
concentrations. On the other hand, if ultrananocrystalline diamond
(UNCD) is thought of as a composite with a high concentration of
crystalline diamond nano-fillers [5], the “homogenization” procedure is
quite different [6]. In this context it will be also discussed the influence
of shape, size, and thermal resistance of the diamond nano-grains on the
thermal conductivity of UNCD films.
[1] E Pop et al, MRS Bul 37 (2012)1273.
[2] Z Han, A Fina, Prog Polymer Sci 36 (2011) 914.
[3] AL Moore, L Shi, Mat Today 17 (2014) 163.
[4] T Sandu et al, ROMJIST 21 (2018) 82.
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[5] C Pachiu et al, ROMJST 21 (2018) 49.
[6] H Dong et al, Sci Rep 4 (2014) 7037.
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T8-O1: 1H NMR Study of thermo-induced collapse of polyelectrolyte
microgels
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Smart polymer gels of microscale size are attracting a lot of attention
since their properties, such as fast response to various external stimuli,
make them suitable candidates for many potential applications
including drug delivery, nanoreactors, or separation techniques. In this
research, thermosensitive microgels of poly(N-isopropylacrylamide),
poly(N-vinylcaprolactam),
poly(N-isopropylacrylamide-co-sodium
vinylsulfonate) and poly(N-vinylcaprolactam-co-1-vinylimidazole) were
prepared via aqueous free-radical precipitation polymerization [1]. The
thermo-induced collapse of the microgels and subchain mobility were
thoroughly investigated by means of proton nuclear magnetic
resonance (1H NMR) spectroscopy, as well as scanning electron
microscopy and dynamic light scattering. It was found that in copolymer
microgels part of thermosensitive monomer units does not collapse
upon heating, and the critical temperature is not affected strongly by
the addition of ionogenic groups. That could be explained by nonuniform monomer unit distribution, leading to appearance of
thermosensitive core-charged corona structure of the microgel
particle. Сore-corona architecture of microgels results in the film
formation with the ordering self-assembly structure.
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Aknowledgments: The work was supported by Russian Science
Foundation, grant No. 17-73-20167.
[1] Kozhunova E. Yu., et al. Express Polymer Letters, 12, 2018
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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
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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.
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crystals for high-index contrast nonlinear waveguides
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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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Lungulescu3, R. Popa1
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The powerful combination between the catalytic properties of metal
oxides and the excellent electrical conductivity preserved in 3D
graphene networks stimulates active exploration of ZnO-graphene
hybrids as promising materials for functional electrodes. We present our
approach for controlled development of such macroporous functional
composites, based on chemical vapor deposition (CVD) of graphene
networks with 3D architecture that further served as support for the
subsequent atomic layer deposition (ALD) of the ZnO film. The nickel
foam scaffold was employed to realize a template-assisted CVD
synthesis of large surface area graphene shell. Herein, the nickel support
acts also as the catalyst for the carbon segregation-precipitation process
of graphene growth. A conformal, defect-free, few-layer graphene film
is thus obtained and all subsequent structural characterizations assure
that it maintains its integrity and high sp2 quality even after all
processing steps - such as the wet-etching for complete scaffold
elimination, or the dry-oxidation for introducing the nucleation sites
needed for efficient ZnO deposition.
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Fig. 1 SEM images of 3D graphene foam (GF) and ZnO-graphene hybrid film surface
after 200 DEZ/H2O ALD cycles (ZnO[200]/GF)

After properly activating the carbon layer, concurrent characterizations
fully validate that the ALD process is able to realize a controlled coating
of polycrystalline ZnO on the underlying few-layers graphene shell, both
in the nickel-supported, and in the self-sustained form. We underline at
the end the benefits that these functional hybrids are able to bring to
the field of electrode materials and their potential for energy-related
applications.
[1] L. M. Veca, F. Nastase, C. Banciu, M. Popescu, Diamond & Related
Materials 87 (2018) 70-77.

T10-O3: Tailoring of nanostructured surfaces obtained by laser
methods for sensor applications
M. Filipescu1, A. Palla-Papavlu1, L. C. Nistor2, M. Dinescu1
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Institute of Materials Physics, Magurele, Romania

In this work we report the deposition and characterization of CeO2
nanostructured thin films suitable for various applications starting with
catalysis, sensors up to biology. Surface topography and chemistry
represent the key factors for these applications. Therefore, in order to
customize the surface morphology, we used the pulsed laser deposition
technique. The ArF laser beam (193 nm wavelength) irradiated the CeO2
target in 0.1 mbar of oxygen atmosphere. Silicon substrates used as
collectors of the thin films were heated at different temperatures up to
500 Celsius. The influence of substrate temperature on the structure and
topography of ceria thin films was studied by X-ray diffraction,
transmission electron microscopy, Raman spectroscopy and scanning
electron microscopy. Ceria thin films with hierarchical structures
combination of columnar and dendritic growth and crystalline cubic
structure were obtained at temperatures above 200 Celsius. In
particular, at 500 Celsius, pyramidal top ending columns with sharp
edges and sizes of hundreds of nanometers were observed, revealing the
high “crystallinity” of the film.
Acknowledgments: Financial support from NILPRP, through the NUCLEU
program, and UEFISCDI, through the 33PCCDI/2018 and 15PCCDI/2018
projects, is gratefully acknowledged.
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In recent years, one of the most important topics of research has been
devoted to new fibrous composite materials because of their promising
environmental capabilities of oil-sorbent such as: oil spill cleanup,
oil/water separation and environmental remediation. In this work, the
developing of poly(vinylidene fluoride)-PVDF and polysulfone-PSF
fibrous composites reinforced with magnetic anorganic nanoparticles
(CoFe2O4) to combat promptly such type of pollution is of great interest.
PVDF and PSF magnetic sorbents were characterized by scanning and
transmission electron microscopy. The magnetic measurements on
these nanostructures composites revealed feasible magnetic
properties with the following saturation magnetization values 8.08
emu/g (PVDF-(CoFe2O4) and 11.31 emu/g (PSF- (CoFe2O4).
SEM micrograph for PVDF and PSF fibers reinforced with (CoFe2O4)
nanoparticles show uniform and continuous without any branch
structures. Finally, sorbents were tested for sorption of five types of oily
liquids (decane, dodecane, diesel oil, and commercial motor oils (5W,
15W). The oil sorption capacities obtained for poly(vinylidene fluoride)based composites range between 3.70 to 10.01 g/g and 15.69 to 28.21
g/g for polysulfone-based composites depending on the nature of
tested oil.
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Fig. 1 (a) SEM microstructure of fibers composites; (b) Removal of motor oil from
water surface (c) Mechanical stress-strain profiles of PVDF-CoFe2O4; (d)
Magnetization as a function of applied field (M − H) hysteresis curves for PSFCoFe2O4 and PVDF-CoFe2O4.

[1] P. Pascariu Dorneanu, C. Cojocaru, N. Olaru, P. Samoila, A. Airinei, L.
Sacarescu, Appl. Surf. Sci. 424 (2017) 389–396
[2] P.P. Dorneanu, C. Cojocaru, P. Samoila, N. Olaru, A. Airinei, A. Rotaru,
Polym. Adv. Technol. 29 (2018).

T4-O3: Magnetic nanoparticles for applications in life sciences yielded
by different methods
D. Creanga1, M. Racuciu2, E. Puscasu1, L. Popescu1, F. Iacomi1, M. Balasoiu3,4
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Stable suspensions of magnetic nanoparticles (MNP) were studied
extensively during last decades to be used in biomedicine and complex
nanotechnology. We prepared first MNP dispersed in oily fluids useful in
specific technical applications; chemical coprecipitation in parallel with
wet milling were carried out; nanotoxicity on plant seedlings was
emphasized by cytogenetic and biochemical tests. Then aqueous
suspensions of MNP with magnetic metal oxide cores and capped with
organic acids, hydroxyde, or salts were prepared by adapted chemical
route and the bioimpact on various cell types (vegetal, microbial, fungal
and mammalian) was investigated. Sol-gel method was applied to get
MNP capped with single or double organic shell and covered with silica
coating; further biomolecule grafting by mean of surface silanol group is
going to be next research step. All nanofluids were found to be
comparable with similar ones reported in literature from the viewpoint
of granularity, crystallinity and magnetic properties. Next research
activity step will be focused on MNP characteristics optimization and
green chemistry synthesis implementation as well as on the
biocompatibility increasing and environment protection.
Acknowledgement: This research was sustained by JINR-Dubna project
04-4-1121/2018.
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T4-O4: the interaction with surrounding aqueous medium for reducing
environmental nanotoxicity
L. Popescu1, L. Sacarescu2, M. Grigoras3, N. Lupu3
1Laboratory

of Biophysics and Medical Physics, Faculty of Physics, "Alexandru Ioan
Cuza" University, Iasi, Romania
2’Petru Poni’ Institute of Macromolecular Chemistry, ’Petru Poni’ Institute of
Macromolecular Chemistry, Iasi, Romania
3National Institute of Research and Development for Technical Physics, National
Institute of Research and Development for Technical Physics, Iasi, Romania

Synthesis of magnetic nanosystems for various utilizations involving, for
instance, high efficiency of sorption and magnetic separation after that
- for recovery and recycling requires careful control of surface
morphology and properties as well as of the environmental toxic side
effects. Doped magnetite/maghemite with cobalt, synthesized by coprecipitation way, has provided magnetic nanoparticles with modified
surface properties when different capping molecules were used to keep
nanoparticles dispersed in aqueous medium. Those were consisting with
core/shell nanoparticles presenting new interface characteristics, as
suggested by microstructural and magnetic investigation methods. To
search for side effects originating in the interaction with living cells,
vegetal embryos were used as biological material – their response during
early ontogenetic stages being analyzed at the level of specific plant
pigments. Blank samples were designed to evidence the bioeffects of
simple organic shell solutions corresponding to highest concentration
present in the core/shell suspensions supplied to freshly germinated
seedlings. Discussion was done with focus on the influence of cobalt and
iron surface ions interaction with capping molecules onto environmental
toxicity as could be revealed by biochemical assays of A chlorophyll, B
chlorophyll and carotene like pigments. This was based also on the issues
of nanoparticle uptake, circulation and endocytosis within vegetal
tissues of young seedlings that could be wetted by environmental waters
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resulted from wastewaters treated with magnetic nanoparticle for
pollutant sorption and extraction.
Acknowledgement: This research was sustained by JINR-Dubna project
04-4-1121/2018.
[1] M. Racuciu, D. Creanga, Rom. J. Phys., 62(3-4), 804, 2017; M. Răcuciu, D.
Creangă, Rom. J. Phys., 54(1-2), 115-124, 2009;
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Hematite nanoparticles, hematite/PDMS nanocomposites and hematite
thin films were prepared to investigate the inter-particle and interface
interactions and tune functional properties. Nanoparticles were
synthesised by using auto-combustion technique and thin films were
obtained by spin coating. Nanocomposites were synthesised by using an
amino-functionalized - conventional method and by mixing siloxane
polymer with hydrophobized silica, iron oxide nanoparticles and curing
catalyst (peroxide). The nanostructured character was investigated using
XRD, SEM, HRTEM, AFM and XPS methods. Electron paramagnetic
resonance, field cooling and zero field cooling experiments evidenced
that aggregation processes determine the increase in magnetic
anisotropy and that the iron oxide and silica content in nanocomposites
can control the oxide phase, the magnetic and catalytic properties.
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T11-I1: Design, characterization and lithographic application of Si
nanocrystals patterns via templated dewetting
M. Bollani1, M. Salvalaglio2, M. Lodari1, M. Naffouti3, A. Benkouider3, T.
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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].
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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
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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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T11-O1: Preparation of a TiO2 porous layer by chemical coating of selfassembled polymer beads for perovskite solar cells application
K. Yasaroglu1,2, S. Aydemir2, S. Chacko2, J.-L. Rehspringer1, G. Schmerber1, S.
Colis1, S. Mastroianni2, A. Slaoui3, A. Hinsch2, A. Dinia1
11Institut
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3ICUBE, CNRS, Strasbourg, France
2

A suspension of poly(methyl methacrylate) PMMA polymer beads with
different diameter (from 100 nm to 900 nm) is used as unique templating
agent to form a TiO2 scaffolded layer with controlled porosity by molding
process. The goal of this work is to prepare a TiO2 n-type semiconductor
porous film to promote the infiltration and the growth of large crystals
of hybrid lead halide perovskite as light absorber materials for
photovoltaic applications. The preparation of porous layers using
polymer beads molding is carried out in three main steps, mostly
involving chemical methods. First, few drops of synthetized bead
suspension are spin-coated on the substrate. A thick layer of selfassembled PMMA spheres is obtained. Next, a Ti sol-gel solution (0.5 M)
was dropped on the PMMA film and spin-coated again in order to
remove excess of solvent. The self-assembled beads are thus molded by
the dried sol-gel Ti precursor that must be further carefully heated at
500 °C to form the TiO2 crystalized scaffold film. At this temperature, the
PMMA beads are burned out leading to voids (pores) with the same size
range with the previous beads. In such scaffold layer, the pores are
interconnected due to molding of necks in between beads which helps
for an optimal infiltration. This work is essentially focused on
morphology analyses of the porous layers obtained with different
diameter of PMMA spheres and further the perovskite crystals growth
inside these pores. The characterization of the scaffold oxide by
electronic microscope (SEM) shows a well relationship between the
diameter of polymer spheres and the pore sizes. The XRD patterns show
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the presence of TiO2 anatase phase. Further, the light absorber crystals
will be successfully infiltrated inside the scaffold oxide layer even for the
smallest pore size.
[1] K. Yasaroglu et al., Phys. Status Solidi A (2018) 1700946 (1-5).
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of transient plasmas generated by laser ablation in various temporal
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P.-E. Nica1, S. Gurlui2, S. Irimiciuc2,3, C. Ursu3,4, M. Agop1, M. Ziskind3, C.
Focsa3
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2Faculty

of Physics, “Al. I. Cuza” University of Iasi, Iasi, Romania
- Physique des Lasers Atomes et Molécules, University of Lille, Lille, France
4Laboratory of Polymer Materials Physics, Petru Poni Institute of Macromolecular
Chemistry, Iasi, Romania
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Laser-produced plasmas can often exhibit peculiar effects like plume
splitting or high-frequency oscillations. Although not completely
elucidated yet, these behaviours seem to be intrinsic features of the
transient plasmas, being observed by various authors in different pulse
duration (ns, ps, fs) laser ablation [1]. Our groups in Lille (France) and Iasi
(Romania) have actively contributed to systematic studies in this field
during the past decade. An overview of our main experimental and
theoretical results will be presented here, in parallel with similar studies
performed by other investigators. Electrical (mainly Langmuir probe)
and optical (fast gate intensified CCD camera imaging and space- and
time-resolved emission spectroscopy) methods have been applied to
investigate the dynamics of the expanding plume and its constituents.
Peculiar effects as plume splitting and oscillations are discussed, and
recent results regarding the oscillatory regimes of the Langmuir probe
current in femtosecond laser-produced plasma are reported. In this
context, the influence of metallic target biasing, which perturbs the
ambipolar electric field generated through the charge separation at early
stages of expansion, is shown [2]. The time-dependence of the Langmuir
probe current and the total collected charge are discussed in terms of a
shifted Maxwell-Boltzmann distribution function, and from the probe
characteristics the plasma temperature and the average charge state are
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calculated. Target materials of various physical properties (atomic mass,
thermodynamic and electrical constants) are used to find possible
correlations with resulting plasma parameters [3]. Periodic falls of the
total collected charge vs. probe voltage are tentatively attributed to
secondary ionization. Moreover, we will discuss on a peculiar V-like
shape of the emitting plume, recently evidenced for the first time in the
case of excimer laser ablation of graphite [4].
[1]. C. Focsa, et al., Appl. Surf. Sci. 424 (2017) 299–309
[2]. P. Nica, et al., Phys. Plasmas. 24 (2017) 103119
[3]. S.A. Irimiciuc, et al., Appl. Surf. Sci. 417 (2017) 108–118
[4]. C. Ursu, et al., Appl. Surf. Sci. 456 (2018) 717–725.
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T2-O1: Large volume dielectric barrier discharge with pre-triggering
system for non-thermal plasma applications
I. Motrescu1,2, M. A. Ciolan2, M. Nagatsu2
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Dielectric barrier discharges (DBDs) are widely used for applications due
to the multitude of advantages brought, such as operation at
atmospheric pressure, complex chemistry, low temperature. In this
work we present the development of a new large DBD with plan parallel
electrodes for non-thermal applications. To ignite and maintain the
discharge, a pre-trigger electrodes system is used. Similar systems have
been employed in some TEA CO 2 laser systems [1].

Fig. 1 Schematic representation of the DBD configuration (a) front view, and (b)
side view with pre-ionization embedded electrodes.

The discharge is driven using two sine HV signals, one for the pretriggering system and one for the main discharge. The phase difference
between the two signals was adjusted for maximum output and
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increased uniformity. Electric diagnosis of the new developed plasma
shown the important role of the pre-trigger. The optimum conditions
for uniform discharge were determined by means of signals amplitude
and also phase coupling between the main discharge and pre-trigger
signals.
Except the conclusions about the physics of the discharge, we tested its
efficiency in applications such as surface modification of polymers,
microorganism inactivation, and seeds treatments [2]. The results show
that a stable highly uniformly distributed filamentary discharge can be
produced using the above-mentioned system, the discharge being fit
for a wide range of non-thermal applications. More results will be
presented in the conference.
[1] Y.-L. Pan, A. Bernhardt, J. Simpson, Rev. Scientific Instruments 43 (4)
(1972) 662-666.
[2] M. Nagatsu, K Sugiyama, I. Motrescu, M. A. Ciolan, A. Ogino, N.
Kawamura, J. Photopolym. Sci. Technol. 31(3) (2018) 379-384.
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T2-O2: Damage threshold of special mirrors obtained by pulsed laser
deposition under high fluence irradiation. Experimental and
theoretical overview in COMSOL
A. Cocean1, I. Cocean1, L. Cojocaru1, V. Pohoata1, N. Cimpoesu2, G. Bulai3, S.
Gurlui1,3, F. Iacomi1
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Alexandru Ioan Cuza University, Iasi, Romania
Gheorghe Asachi Technical University, Iasi, Romania
3CERNESIM, Alexandru Ioan Cuza University, Iasi, Romania
2Physics,

A pulsed laser deposition of a Silver thin layer on glass substrate was
performed using a system YG 981E/IR-10, a 50 mJ -150 mJ energy, 532
nm wavelength, 10 nm pulse width, 10 Hz pulse repetition rate, 2 cm - 6
cm target – support distance, and 30 minutes deposition time. The layer
was then irradiated using same laser system at different energies from
20 mJ to 450 mJ for threshold estimation. Irradiation was as short as to
be close to a single shot.
COMSOL simulation proved to be in good accordance with experimental
data and damages were of similar size as estimated in simulation. Laser
ablation damages dimensions on the Silver thin film were measured
using a digital microscope and layer investigation was performed with
AFM and SEM-EDX as to the topography and elemental composition.
A SEM-EDX analyze provided information on elemental composition of
silver target and its iron and nickel impurities compared to the layer
composition and results in COMSOL. Experimental data validate the
simulation in COMSOL that offers information explaining in terms of heat
effects the different behavior of silver and iron and nickel impurities
from the target during pulsed laser deposition, as well as irradiation and
diffusion thermal effects on the damages on surface and in volume,
starting from the non-homogeneous materials behavior during laser
irradiation [1]
[1] A. Cocean, V. Pelin, M. M. Cazacu, I. Cocean, I. Sandu, S. Gurlui, F. Iacomi,
Appl. Surf. Sci. 424 (2017) 324-329.
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Ten years ago, we proposed a fractal model to describe the complex
phenomena involved in the laser ablation plasma formation and
dynamics [1]. Such non-differentiable approach was considered
adequate because it takes into account that plasma dynamic variables
depend both on the space-time coordinates and on the resolution scales.
Continuing our previous work on the fractal hydrodynamic model, a
compact version is now proposed [2]. This is obtained by using
normalized variables of the particle density, velocities, current density
etc., and by choosing adequate scale resolutions. The influence of
external factors on the ablation plasma dynamics is considered by
introducing the fractalization degree as a global parameter. The
dynamics of the plume revealed two contributions to plasma
temperature and current density, which is consistent with the two
plasma structures generally observed in short pulse laser ablation [3].
The particle current was reconstructed in order to display the
contributions from the plasma structures, and the constant expansion
velocity assumption was verified. The theoretical predictions are
compared with experimental data obtained by using Langmuir probe
measurements on a laser-produced Aluminum plasma.
[1] S. Gurlui, M. Agop, P. Nica, M. Ziskind, C. Focsa, Phys. Rev. E 78 (2008)
026405
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[2] S.A. Irimiciuc, S. Gurlui, P. Nica, C. Focsa, M. Agop, J. Appl. Phys. 121
(2017) 083301
[3] C. Focsa, S. Gurlui, P. Nica, M. Agop, M. Ziskind, Appl. Surf. Sci., 424
(2017) 299
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Recent advances in high power fs-laser physics and technology saw the
realization of several operational PW installations in Europe and
worldwide, including in Romania. The exploitation of these very
powerful laser beams for the planned experiments requires the use of
high quality mirrors. Usually, the mirrors are using either dielectric
layers/multilayers or metallic layers, such as Au or Ag, protected by some
dielectric layers. We used rf magnetron sputtering technique to deposit
metallic layers and the pulsed laser deposition technique to obtain
dielectric layers that were investigated as coatings for fs-lasers mirrors.
Ag and Au layers were deposited on Si and quartz substrates under
various rf power levels and target substrate distances to obtain films
with various degrees of crystallinity, density and electrical properties.
The fs laser damage threshold (LDT, single pulse and multiple pulses) of
deposited films were tested using several laser installations that are
available in our institute. Some Ag metallic layers were coated in situ,
without breaking vacuum, with protective ZrO2 or HfO2 layers deposited
in the same installation by PLD. The LDT of ZrO2 and HfO2 layers obtained
by PLD was also measured to understand whether the oxygen pressure
or substrate temperature used during deposition are important factors
that could contribute to the increase of the layers resistance to fs laser
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pulses. The results are compared to those reported in the literature and
open the way to obtain high quality optical layers for fs-laser mirrors
using the PLD technique.
Acknowledgements: The work presented was funded by Nucleu –INFLPR
program and ELI 17/2017 project.
T2-P2: Space and time-resolved investigation of carbon plasma
produced by KrF laser ablation
C. Ursu1, P. Nica2, C. Focsa3
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Carbon plasma produced by KrF laser ablation in a low fluence regime
(between 1.2 J/cm2 and 2.1 J/cm2) is investigated through space- and
time-resolved optical emission spectroscopy, to evidence the C2 dimer
mechanisms and regions of formation, molecule which is known to play
a significant role in nanostructured material deposition on substrate
(carbon nanotubes, nanowires, graphene, diamond like carbon films).
A special attention is given to a V-like plasma shape recorded by
intensified CCD imaging technique for a particular laser beam focusing
condition that is characterized by enhanced emitting area of visible
radiation from C2 molecules. In this case, central plasma part is
characterized by the dominance of fast ejected and low radiation
emitting first ions, follow by a slow part mostly consisting in neutrals
and C2 dimers, the last feature being also observed for the lateral Vshape arms, but with a more intensified visible radiation emission.
Several methods are used to determine the space- and time-evolutions
of plasma temperature: Boltzmann plot of atomic spectral line
intensities, emission corresponding to vibrational states of the d3∏g →
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a3∏g Swan band of the neutral C2 molecule, and continuum radiation
emission resulted from free-bound or free-free electron transitions.

Fig. 1 ICCD images of V-like excimer laser plasma shape

Then, the results are compared with the ones from electrical
measurements using a Faraday cup, which were interpreted in the
frame of shifted Maxwell-Boltzmann distribution function. Spectral
broadenings of selected atomic lines are also computed and assuming
the Stark mechanism the space- and time-evolution of electron density
is evaluated.
[1] C. Ursu, P. Nica, C. Focsa, Appl. Surf. Sci. 456 (2018) 717–725.
[2] P.-E. Nica, G.B. Rusu, O.-G. Dragos, C. Ursu, IEEE Trans. Plasma Sci. 42
(2014) 2694–2695.
[3] C. Ursu, P.-E.-E. Nica, J. Optoelectron. Adv. Mater. 15 (2013)
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A pulsed laser deposition of keratin and chitosan using a system YG
981E/IR-10, a 150 mJ energy, 532 nm wavelength, 10 nm pulse width, 10
Hz pulse repetition rate, 2 cm - 6 cm target – support distance, and 30
minutes deposition time was performed. Unlike other keratin PLD that
used commercial extracted keratin [1], herein method uses raw
materials such as bulk horn and wool pressed fiber. The same, for
chitosan, a shell was used. The horn keratin plume was also studied
during deposition. Thin films were obtained on glass support and hemp
fabric when a composite with matrix phase keratin and fiber phase hemp
was received. FTIR analysis show a very similar spectra as for the target
proving that the molecular structure was mainly preserved during
ablation. For topography of the film deposited on glass, AFM technic was
used.
Optical properties referred to absorbance and transmittance were
investigated using the film deposited on glass. Other properties have
been observed for the deposition on hemp fabric when hydrophilic
properties are highly increased after keratin deposition. The hemp fabric
is emolliated with soft touch noticed and aqueous phase sorption is
enhanced conducting to good dispersion of the solvent into the hemp
material.
[1] Y. Tsuboi, N. Kimoto, M. Kabeshita, A. Itaya, Journal of Photochemistry
and Photobiology A: Chemistry 145 (2001) 209–214, doi: 10.1016/S10106030(01)00584-6.
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Cobalt ferrite thin films with preferential crystallographic structure,
controlled composition and perpendicular magnetic anisotropy can be
obtained by pulsed laser deposition. Their properties are influenced by
the experimental conditions and thus by the plume characteristics. The
analysis of the laser induced plasma can help explain the structural and
chemical properties of the deposited nano-structured materials and also
optimize the deposition process itself.
The aim of this study was to obtain information on the dynamics and
properties of the expanding plasma generated by laser irradiation (NdYAG: 532nm, 10 ns, 10Hz) of a cobalt ferrite target. This was done
through space- and time-resolved optical emission spectroscopy using
an ICCD camera (PI-MAX3) and a monochromator (Acton SP2750). Both
the global dynamics of the plasma and the evolution of individual species
were analysed. To have an insight on the contribution of each element,
plasma plume analysis of pure cobalt and iron targets were performed
in the same conditions as the spinel magnetic material. The laser fluence
(5 J/cm2) and gas pressure (10-3Torr) during the experiments were
similar to the ones used for the deposition of thin films. From the spaceand time-evolution of several spectral lines, we determined the
velocities of the main plasma plume constituents. The excitation
temperature distributions were obtained from the Boltzmann plot, in
the assumption of local thermodynamic equilibrium. For a more
accurate correlation, the same spectral lines analysed for the pure
Fe(/Co) plasma were then considered when studying the cobalt ferrite
plume.
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Atmospheric pressure cold plasma is an ecological and non-expensive
method for textile materials treatment that can ensure them quality
improvement and also a drastic reduction of the manufacturing process
cost comparing to the classical chemical treatment of the textile
materials surfaces. In the present study, cotton samples were treated
using a newly designed atmospheric pressure cold plasma system, for
their wettability and dye adhesion improvement. The effect of the cold
plasma treatment is the increasing of the material’s surface energy, in
this way the material obtains a hydrophilic surface which greatly reduces
the contact angle, and thus improving the dye adhesion. The treatment
was performed in atmospheric pressure blown arc discharge cold plasma
generated in air and nitrogen. SEM, TGA and FTIR investigations were
performed for surface changes of treated cotton. A reduction of the
contact angle of pure water droplets placed on the functionalized
surfaces was observed. These promising results open new possibilities
for the proper development of our atmospheric pressure cold plasma
system in order to be used on large textile surfaces by its integration in
the technological process of textiles fabrication, leading to a significant
decrease of water waste, chemical materials and energy consumption
for the industrial applicants.
Acknowledgments: 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-2017-0743/44PCCDI/2018, within PNCD III.
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T2-P6: Experimental research of THz beam attenuation by plasma
M. Mogildea1, G. Mogildea1, D. Craciun2, L. Nedelcu3, G. M. Banciu3, C. M.
Popa (Achim)2, C. P. Lungu2, C. Porosnicu2, V. Craciun2,
1Institute
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Terahertz (THz) radiation is found in electromagnetic spectrum at the
boundary between the microwaves and the infrared. Experimental
researches have showed that THz radiation interact different with
substance, THz rays can penetrate thin layers of materials and is
reflected by metals and absorbed by water [1-3].
In this paper we have investigate the attenuation of the THz beam by the
plasma from inside of the mercury vapors lamp. For caracterization of
THz beam attenuation by plasma we used AISPEC IRS 2000 PRO - Time
Domain Spectroscopy System (THz-TDS) and for investigation of plasma
parameter we used Optical Emision Spectroscopy – Ocean Optics USB
4000.
In our experiments we used mercury vapors lamp for switch on/off of
the THz beam.
Preliminary results have shown that plasma inside the lamp may
attenuate the THz beam. So, the plasma may be a good medium for
control the THz beam in scanning process.
Acknowledgements: We thank to The Space Technology and Advanced
Research (STAR) program for financial support in the form of a research
grant: Contract No. 161/20.07.2017, Contract No. 153/20.07.2017
Contract No. 173/20.07.2017, and Contract No. 90/2013.
[1].M. Mogildea, G. Mogildea, OAM – RC 4 (3) (2010) 352-356.
[2] G. Mogildea et al., JOAM 17 (3-4) (2015) 367-371.
[3] M. Mogildea et al., JOAM 13 (1) (2011) 94-97.
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T3-P1: Metal oxides based coatings onto textile substrates for air
purification applications
M. Suchea1,2, C. Obreja1, V. Dediu1, C. Pachiu1, M. A. Dinescu1, F.
Comanescu1, O. Ionescu1, I V Tudose2, E. Koudoumas2
1IMT

Bucharest, National Institute for Research and Development in
Microtechnologies, Voluntari, Romania
2Center of Materials Technology and Photonics, School of Electrical Engineering,
Technological Educational Institute of Crete, Herakion, Greece

In our days, humans spend most of their life time indoors. It was
observed that the increased time spent indoors can lead to negative
effects on the health status and similar symptoms occur in people who
share the same working or living environment. It was proved that most
of the cases are due to poor quality indoor environment with strongest
contribution factors such as poor quality of the lighting or the indoor air.
Additionally, there is an emerging understanding that outdoor emissions
contribute to a detrimental indoor air climate. In addition to the
contribution from outdoor pollution, particulate matter (PM), and
microorganisms (and their metabolites), the main group of indoor air
pollutants is the volatile organic compounds (VOCs). Among them a
significant health risk is posed by aldehydes, such as acetaldehyde and
formaldehyde. Promising methods to reduce the VOC concentration in
the indoor air include advanced oxidation processes (AOPs) and in
particular the photocatalytic oxidation of VOCs. Photocatalysts, e.g. ZnO
and TiO2, can be activated by low intensity UVA light (λ = 300 – 400 nm),
of the order 0.1 – 1 W m-2, and utilized to completely mineralize
acetaldehyde, yielding only CO2 and H2O. The present contribution is
focused on presenting recent results regarding ZnO and TiO2 based
nanostructured materials immobilized onto textile substrates for
photocatalytic air purification systems. Both kind of materials were
grown by chemical methods and their physical and chemical properties
were analyzed and will be presented.
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T3-P2: Enhancing the performance of microbial fuel cells (MFCs) with
nitrophenyl modified carbon nanotube - based anodes
Anca Dumitru
Faculty of Physics, University of Bucharest, Bucharest-Mahurele, Romania

Microbial fuel cell (MFC) is an emerging technology that converts the
energy, released by breaking chemical bonds of organic compounds, into
electrical energy through catalytic reactions of microorganisms under
anaerobic conditions. The surface characteristic of anode materials is
one of the deciding factors that affect bacterial attachment and
electrical connections between bacteria and the electrode surface. On
the other hand, the applications of carbon nanotube (CNT) modification
are correlated with the ability to control the interfacial properties of
carbon, especially surface chemistry and reactivity. Surface
modifications with nitrophenyl moieties were found to have significant
effects on particle properties as well as electrochemical behaviors. In
this work, is investigated whether the introduction of nitrogencontaining functional groups at the anode surface is a useful method to
improve anode’s microbial adhesion and power generation of MFCs. We
have tested two procedures involving 4-nitroaniline (CNT1) or 4nitrobenzenediazonium tetrafluoroborate (CNT2) for the chemical
modification of CNTs with diazonium salts, in order to improve the
performance of microbial fuel cells (MFCs) by modifying the anode
surface chemistry. X-ray photoelectron spectroscopy (XPS) and
electrochemical behavior were used to prove the diazonium
modification of CNTs. In their, cyclic voltammograms, both modification
procedures show the characteristic electrochemical signature of
nitrophneyl groups present on the surface of CNTs. The maximum power
density was obtained in the case of CNT2-based anode, having a higher
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surface concentration of nitrophenyl groups and surface N/C ratio. Thus,
the introducing of nitrogen functionality on the anode surface and the
control of the nitrogen content provide considerable encouragements
for enhancing the MFCs performance through anode modifications.
Acknowledgments The work was supported by a grant of the Romanian
Minister of Research and Innovation, CCCDI – UEFISCDI, project number
PN-III-P1-1.2-PCCDI-2017-0428/Napoli19,
within
PNCDI
III
(40PCCDI/2018).
T3-P3: Effect of La doped ZnO ceramic nanostructures on optical and
photocatalytic properties
P. Pascariu1, M. Suchea2,3
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Recently, ceramic nanostructures based on ZnO pure and doped with
rare metals with one dimensional shape are intensively studied due to
their remarkable performances in photocatalysis, optics, electronics,
semiconductor materials, and so on [1]. It is known that ZnO is a
semiconductor material with band gap energy of 3–3.37 eV and a large
exciton binding energy of 60 meV. Likewise, undoped/doped ZnO
materials are often used in waste water treatments by degradation of
the organic dyes. Therefore, in this work we proposed to obtain ZnO
doped with La in various concentrations (0.02%, 1%, 2% and 4%) using
electrospinning-calcination method. Polyvinylpyrrolidone (PVP) was
used as a matrix in the electrospinning process. Scanning/transmission
electron microscopy (SEM/TEM) and X-ray diffraction (XRD) were used
for morphological and structural characterization of produced materials.
SEM and TEM analysis show the formation of uniform, long and
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continuous fibers with diameters being in the range of 0.39 to 1.19 μm
and major differences in the size and shape of the crystalline grains. The
XRD patterns showed the successful incorporation of La (0÷4%) in the
hexagonal wurtzite structure of ZnO. Optical band gaps of these ceramic
nanostructures were estimated from reflectance data using KubelkaMunk theory and were found to vary from 2.589 to 2.889 eV, depending
on La doping concentration (0 to 4%). Photoluminescence spectra of
undoped/doped ZnO with different contents of lanthanum were
analyzed. The decay curves for the La doped ZnO nanostructures were
measured and the average lifetime was found to increase from 2.69 to
2.80 ns when La content increased from 0 to 4 %. The photocatalytic
activity of doped products (ZnO:La) was investigated by using Congo-Red
dye as a probe molecule for degradation under UV-light (up to 240 min
irradiation). Maximal color removal efficiency (97.63%) was observed
experimentally for ZnO doped with 2% La that was used in a dosage of
0.283 g/L. Finally, the recovered catalyst was thermally activated at 700
oC (1h) and then successfully reused for the dye photodegradation.
[1] A. Neren Okte, Appl. Catal. A 475 (2014) 27–39.
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T3-P4: Multipurpose Nickel Oxide for Silicon Nanowire Solar Cells
K. N. Manjunatha, S. Paul
Emerging Technologies Research Centre, De Montfort University, Leicester, United
Kingdom

Nickel oxide (NiO) is a p-type semiconductor oxide material that is
semi-transparent and conductive. There is continuing interest in the
deposition of NiO thin films at low temperatures and reduced costs,
due to its potential applications in photovoltaic solar cells,
photodetectors, photodiodes, electrochromic devices, light emitting
diodes, displays and ultraviolet detectors [1]. NiO has many desirable
properties for solar cells including transparency in the visible region,
high conductivity, electron blocking capability, and its ability for the
work function to be altered by doping. This work demostates use of
NiO in serveral attributes that facilitate multiple uses in silicon solar
cells. It serves as photon selective material: NiO having a bandgap
between 3.6 eV to 4 eV absorbs UV light and transmits remaining
wavelengths corresponding to the visible region of EM radiation.
Therefore, favorable light transmission (visible) to light absorption (UV)
is desirable for improving the stability by eliminating UV induced
degradation.
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Fig. 1 Band diagrams of carrier selective contact for a silicon solar cell with detailed
energy level values (left). Open and short circuit condition for a solar cell (not
drawn to the scale).

Heterojunction silicon solar cell shows higher efficiency with the use of
NiO is studied in this work. Heterojunctions with a small band offset for
one carrier and a large band offset for another is a better approach for
carrier selectivity to obtain higher efficiency. Carrier selective contacts
are vital to achieve efficiencies close to the thermodynamic limit, which
is difficult from homojunction solar cells. Carrier selective contacts are
vital to achieve efficiencies close to the thermodynamic limit, which is
difficult from a homojunction solar cells. NiO has near perfect
alignment of its energy bands with silicon (Fig. 1) and hence, would be
favorable in improving the FF.
In a nutshell, this work discusses the inherent minority carrier
resistivity in the hole contact and the induced minority carrier
resistivity at the adjacent bulk material (Si) is necessary to obtain higher
efficiency in silicon-based solar cells.

[1] Manjunatha, K. N., et.al. Appl Surf Scie 352 (2015) 10-15.
T3-P5: High Energy Density Lithium Ion Batteries and Supercapacitors
with Electrodes Based on Silicon Nanocomposites
V. Khomenko, V. Barsukov
Department for Electrochemical Power Engineering and Chemistry, Kyiv National
University of Technologies and Design, Kyiv, Ukraine

Silicon based materials are investigated intensively as very promising
anode materials for lithium-ion batteries (LIBs) due to their very high
theoretical specific capacity (ca 4000 Ah/kg) in comparison to the best
graphite anodes (372 Ah/kg). That is why silicon is one of the most
attractive anode materials for the next generation of LIBs. However, the
huge volume changes during the battery charge-discharge (ca 300%)
lead to the very poor cycle life (dozens cycles). The traditional carbon
percolators and polymer binders could not overcome the pulverization
and instability of silicon materials during the long-term cycling. In this
research we present a binder-free approach to forming the anodes
based on silicon. Silicon-based films on copper current collector were
obtained by Plasma Enhanced Chemical Vapor Deposition (PECVD). The
fabrication method is providing the new possibilities for development of
high-energy LIB, as well as such advanced power sources as lithium-ion
capacitor (LIC). Developed LIC contains a binder-free silicon-based
negative electrode, as well as a positive electrode, which is similar to
common supercapacitor. A specific energy of LIC by incorporating the
silicon electrode can achieve ca 40 Wh/kg. Such LIC can ensure up to
10,000 fast charge-discharge cycles. One of the promising fields of
application such LIC could be a photovoltaic energy system. For
example, connection of developed LIC in parallel with common lead-acid
battery is able to increase a battery charge-discharge capacity more
than for 25% and to increase sufficiently battery term of life.
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T3-P6: Preparation and characterization of an n-type TiO2 and SnO2
thin film on FTO substrates by different techniques for perovskites
solar cells applications
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During last few years, Perovskite solar cells have shown a great potential
due to their rapid efficiency improvement and also to their cheap
production costs. The perovskite solar cell (PSC) is composed by an
active layer, which is contacted with an n-type material for electron
extraction (ETL - Electron Transporting Layer) and a p-type material for
hole extraction. We focused in this work on the n-type ETL because is
one of the most important components determining the photovoltaic
performance as it helps for charge collection to the electrode. We have
used different techniques to prepare the n-type compact TiO2 and SnO2
transparent semiconductor thin film (15-20 nm). The aim is to obtain the
layer that gives rise to: (i) the best electron transfer and (ii) the best
interface quality with the perovskite and allowing us to define the
optimal configuration for the PSC realisation. The thin TiO2 layers were
deposited by Atomic Layer Deposition (ALD), Spray Pyrolysis Deposition
(SPD) and sputtering (SPG). In addition, we have tried to improve the
conductivity of the ETL by using a SnO2 layer deposited by sputtering
(SPG) with different thickness (from 20 to 100 nm) in aim to study the
influence of SnO2 ETL thickness on complete cell performance. The
analysis of morphology performed through SEM and AFM showed a
homogeneous and continuous thin ETL obtained on the substrate for
each technique. An improved transparency measured by UV-Vis
spectroscopy in the visible region was also obtained for TiO2 deposited
by ALD. Interestingly, the ETL with Sn presence improved the T% by a
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relative 10%. The Hall Effect measurements results showed a SnO2
conductive layer while the TiO2 was to resistive to obtain any results.
The results of XRD patterns corresponded to the anatase phase for TiO2
and the casserite phase for SnO2. The efficiency of complete cells with
different TiO2 layer was determined by I/V measurements. We obtained
the highest value (about 10.2 %) with TiO2 deposited by ALD with
respect to about 7% for the TiO2 deposited with other techniques. The
best efficiency of perovskite solar cell containing SnO2 ETL is obtained
for a thickness around 60 nm with an efficiency of 10%.
T3-P7: Preparation of lanthanide doped NaYF4-TiO2-Au composites and
their photocatalytic activity
B. Hampel1,3, Z. Pap2, K. Hernádi1, L. Baia3
1University
2Institute

of Szeged, Department of Applied and Environmental Chemistry
of Environmental Science and Technology, University of Szeged, Szeged,

Hungary
3Nanostructured
Materials and Bio-Nano-Interfaces Center, Institute for
Interdisciplinary Research on Bio-Nano-Sciences, Babeș–Bolyai University, ClujNapoca, Romania

Photocatalysis is an increasingly researched discipline, as it provides a
solution to a contemporary global problem of wastewater treatment,
including photocatalysis, which process is capable of oxidizing pollutants
into CO2 and water without any particular energy input. In the present
study composite photocatalysts were prepared and tested. These
composite systems are made of NaYF4 (NYF) doped with lanthanide
cations (Yb3+, Er3+, Nd3+, Tm3+), TiO2 (Evonik Aeroxide P25 and Aldrich
Anatase) and gold nanoparticles. The NaYF4 containing the different
lanthanide ions is usually one-third, and TiO2-Au is two-thirds of the
composites, while the content of gold nanoparticles has also been
changed during production. XRD, SEM, TEM, DRS and luminescence
measurements were performed to detect the structural and optical
properties. X-ray diffraction (XRD) determined the crystal phases (βNaYF4 2) and the particle size was calculated also. From the electron
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microscopy (SEM, TEM) images information was obtained about
morphology and particle size (NYF≈100 nm, Au nanoparticles≈5-10 nm).
With diffuse reflection spectrometry (DRS) the optical properties were
examined and the bandgap energies (between 2.73-2.97 eV) were
calculated. Luminescence measurements were used to investigate the
fluorescence ability of NYF. The photocatalytic activity of the composites
was also tested using methylorange solution as a model pollutant. Three
different light sources were used: UV-, visible- and NIR light. The
concentration of samples taken during the tests were monitored in time
by a spectrophotometer. Under UV irradiation the results show that the
composites were active, and at the end of the two-hour test, each
composite decomposed the methylorange. Under VIS and IR irradiation
the results were not as good as under UV, most of the composites
turned out to be inactive. These results lead to another path in the
research. The search for a solution has already started by synthetizing
the NYF in another way.
Aknowledgements: K_17–124212 project financed by NKFIH is thanked
for the financial support.
[1] J. Zhao et al. Building and Environment 38 (5) (2003) 645–654.
[2] M. A. Calil Jr. et al. J. Braz. Chem. Soc. 28 (9) (2017) 1816-1821.
T3-P8: In-situ synthesis of BiOBr and its composites with Carbon
Nanotubes (CNT) and their characterization
N. Sharma, Z. Pap, T. Gyulvari, K. Hernadi
Department of Applied and Environmental Chemistry, University of Szeged, Szeged,
Hungary

The reckless use of chemicals like pesticides, pharmaceuticals and
personal care products, and their inappropriate disposing into the
environment has led to severe problems of organic polluting. With the
help of heterogeneous photocatalysis complete mineralization of these
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organic pollutants into carbon dioxide (CO2) and water (H2O) is possible.
Commonly used semiconductor photocatalyst are TiO2, ZnO, ZnS, WS2.
But the most promising nowadays are bismuth oxyhalides (BiOX)
because of their interesting unique layered structure which imparts
good photocatalytic activity. In the present work, BiOBr and its nanocomposites with carbon nanotubes (CNT) in different compositions
(0.5%, 1%, 2%) were successfully synthesized hydrothermally and
further studied their influence on BiOBr structural features (including
crystal size, morphology, optical properties, etc.). The synthesis was
performed for both types of samples, with and without carbon
nanotubes at different temperatures 120 °C and 150 °C and different
time intervals of 4:30hrs and 6:30hrs for optimizing these parameters.
The samples were characterized via X-ray diffraction analysis (XRD),
transmission electron microscopy (TEM), scanning electron microscopy
(SEM), diffuse reflectance spectroscopy (DRS) and Raman spectroscopy
for studying their morphological, structural and optical properties. We
found through XRD measurements different crystal sizes of the
composite which followed an increasing trend as the amount of CNT is
increased, which is contrary to the literature. It also confirmed the
formation of pure BiOBr with tetragonal crystal structure with the
dominant facet (110) and with the introduction of carbon nanotubes,
crystallinity of the composite as a whole was enhanced.SEM
measurements, however revealed that the morphology of all the
composites prepared were more or less nano-plates/sheets like The
only difference was in their thickness. We also investigated the
photocatalytic activity of phenol as a model pollutant for the composite
which degraded almost 45% of the phenol concentration. Correlating
the above results, we found that with addition of CNTs crystallite size
was increasing and so was the photocatalytic activity under UV and
visible light.
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T3-P9: The effect of the precursor and the temperature in synthesis of
Cu2O
S. Fodor1,2, Z. Pap3, L. Baia2, K. Hernádi1
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We are increasingly aware of nano- and microsystems new field of
applications. One of the most frequently researched topics is
heterogenous photocatalysis. With these materials it is possible the
degradation of numerous organic compounds under ultra-violet
irradiation from wastewaters. Currently the challenge is to produce an
active catalyst in visible light to increase the applicability of sunlight. The
copper-based semiconductors are potential visible light photocatalysts
because of their low band-gap energy, 2.17 eV [1]. The
photodegradation efficiency of the semiconductors depends
significantly on the average crystal size (size distribution) [2], crystal
structure [3], the synthesis time [4] of the materials. In the present work
we have successfully synthesized differently shaped Cu2O microcrystals
applying two different precursor salts (CuCl2 · 2H2O and Cu(OOCCH3)2 ·
H2O) and different synthesis temperatures (60 °C, 70 °C and 80 °C). The
obtained microcrystals were investigated by scanning electron
microscopy (SEM) and X-ray diffraction analysis (XRD) to uncover
morphological (crystal shapes and crystal size) and structural
peculiarities (crystal structure). The shape distribution and the average
crystal size were calculated using the ImageJ 1.52d software and with
the Scherrer equation. The photocatalytic efficiency of the synthesized
materials was successfully investigated in the photodegradation of
methyl orange under visible light. When CuCl2·2H2O was used by
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precursor: CuCl2_60_EDTA and CuCl2_80_EDTA were the most effective
catalysts (97.41 %, 5.72 %), in case of Cu(Ac)2·H2O other trends were also
observed: by increasing the temperature, the photocatalytic activity was
increased also (from 27.79 % to 34.78 %).
Aknowledgments: The authors thank for the financial support of
“GINOP-2.3.2-15-2016-00013” project, Szilvia Fodor wishes to thank for
the scholarship of “Balassi Intézet – Márton Áron Tehetséggondozó
Program” and Zsolt Pap wishes to thank for the “Magyar Tudományos
Akadémia Prémium Posztdoktori Pályázat”.
[1]. Ming Y. et al., JACS 127 (2005) 9507-9511.
[2]. Deli J. et al., J Colloid Interface Sci. 46 (2016) 25–31.
[3]. Ping M. et al., J Hazard Mater, 328 (2017) 21-28.
[4]. Abdul H. et al., Renewable Energy 82 (2015) 21-25.

T3-P10: Incremental conductance method for PV solar model using
Boost Converter
A. Karaarslan, K. Yıldız
Energy Systems Engineering, Yıldırım Beyazıt University, Ankara, Türkiye

In this study, the electrical power which varies according to the
insulation, temperature and array voltage to get the maximum power of
the solar array must be under control of the operating point. Maximum
power point tracker (MPPT) is widely used in photovoltaic (PV) systems,
because it improves the efficiency of the solar photovoltaic system by
increasing power output. PV arrays require the use of MPPT algorithms
because they have non-linear voltage-current characteristics with a
unique point of maximum power generated. The aim here is to obtain a
photovoltaic (PV) system consisting of a PV-panel, a Maximum Power
Point tracker (MPPT) using the Incremental Conduction Method (INC) to
achieve maximum power from pv panel and a DC-DC boost converter
used for DC loads of a Stand-Alone Photovoltaic application. This paper
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presents an overview of the Incremental Conductance Algorithm and
simulations produced using MATLAB and SIMULINK.
T3-P11: Maximum power point tracking of photovoltaic systems using
boost converter
A. Karaarslan1, K. Özel2
1Energy
2Energy

Systems Engineering, Yıldırım Beyazıt University, Ankara, Türkiye
Systems Engineering, Yıldırım Beyazıt University, Ankara, Türkiye

This paper presents the simulation of a boost converter for output power
control of photovoltaic panel using Maximum Power Point Tracking
(MPPT) controller. Due to the stochastic behaviour of temperature and
irradiation condition, integrating a MPPT algoritm to DC-DC converter is
important for extracting the maximum power from photovoltaic system
to increase efficiency. The main aim of this study is to track the maximum
operation point of photovoltaic system and to control the output power
with respect to the changing irradiation and temperature. The
simulation results demonstrate that MPPT controller prevents the
power deviation and provide to extract maximum possible power from
solar array.
T3-P12: Performance analysis of TiO2 thickness on dye sensitized solar
cell
A. Karaarslan1, Z. Ortatepe1
Energy Systems Engineering, Yıldırım Beyazıt University, Ankara, Türkiye

This study presents the performance analysis of TiO2 thickness, which is
implemented to Dye Sensitized Solar Cell (DSSC). DSSC has become an
attractive topic because it is a renewable, low cost energy source with
low environmental impact. It has photo electrochemical cells consisting
of a conductive TiO2 semiconductor film and a liquid electrolyte layer
coated with chemical materials. Since the thickness of the TiO2
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nanoparticles in the photo anode layer of the DSSC affects the efficiency,
the effect of TiO2 thickness on efficiency can be examined by various
simulation tools. In this paper, to test the proposed solar cell efficiency
Silvaco ATLAS is outlined and compared with the previous studies. The
results obtained from ATLAS show that better efficiency can be achieved
by using a 12 μm thick TiO2 layer. The close agreement between
estimated in the simulation and values measured in the previous studies
indicates that ATLAS can be used as a tool to optimize the DSSC.
T3-P13: Synthesis and photocatalytic properties of novel BiOX
nanomaterials
E. Bárdos1,3, A. K. Király1, Z. Pap2,3, K. Hernádi1
1Department
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Szeged, Hungary
2Nanostructured Materials and Bio-Nano-Interfaces Center, Babeș-Bolyai
University, Institute for Interdisciplinary Research on Bio-Nano-Sciences, ClujNapoca, Romania
3Institute of Environmental Science and Technology, University of Szeged, Szeged,
Hungary

Bismuth-oxyhalides (BiOX, X=Cl, Br, I) are semiconductor materials
which showed great promise in the photocatalytic degradation of
organic pollutants (e.g. oxalic acid, phenol, etc.) and dyes. These
materials possess a tetragonal matlockite and layered structure, built of
[X–Bi–O–Bi–X] layers, which are held together by weak Van der Waals
interactions [1]. The aim of this research was to prepare bismuthoxyhalides using hydrothermal synthesis. We studied the influence of
synthesis duration (3 h, 24 h, 48 h) on the structural (crystal size, phase
composition etc.), morphological (crystal shape), optical (band gap
values) properties and on the resulting photocatalytic activity Samples
were characterized by X-ray diffractometry (XRD), scanning electron
microscopy (SEM), and diffuse reflectance spectroscopy (DRS). We
tested the photocatalytic activity of the synthesized material under both

179

visible (≥400 nm) and UV light irradiation (≈365 nm). The degradation of
methyl orange and Rhodamine-B was carried out and followed by UVVis spectrophotometry. The results pointed out the importance of the
crystallization duration in achieving the highest photocatalytic activity.
Furthermore, possible mechanism was elaborated concerning the
crystal growth which strongly correlated with the shown photocatalytic
activity. When investigating the morphology of the obtained materials
at different synthesis times, it was found that, the crystals’ shape was
spherical, which were composed from fine nanoplates. It was also
observed, that the average crystal size increased, when the synthesis
duration was increased as well (for example in case of the BiOCl, from
2.6 μm to 4.3 μm). The most efficient catalyst was the BiOI, which was
crystallized for 3 hours, removed 84 % of the methyl orange and 98 % of
the Rhodamin-B under visible light irradiation. Furthermore, there were
no changes among the calculated energy values (BiOCl: 3.4 eV, BiOBr:
2.8 eV and BiOI: 1.9 eV).
Acknowledgement: the authors would like to express their feelings of
gratitude for the financial support of the Hungarian-Indian TÉT project
(TÉT_15_IN-1-2016-0013).
[1] D.S. Bhachu, S.J.A. Moniz, S. Sathasivam, D.O. Scanlon, A. Walsh, S.M.
Bawaked, M. Mokhtar, A.Y. Obaid, I.P. Parkin, J. Tang, C.J. Carmalt, Chemical
Science 7 (2016) 4832-4841.
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Silver (Ag) and TiO2 nanoparticles show enhanced antimicrobial and
photocatalytic activities and they are used in UV protection, selfcleaning, textile or water treatment applications. Graphene derivatives
attract ever-increasing interests in various fields, such as
nanoelectronics, sensors, catalysis, biomedicine etc. due to their unique
characteristics (high specific surface area, excellent mechanical
properties
and
electrical
conductivity,
thermal
stability,
biocompatibility). In the present study, Ag-TiO2 and Ag-TiO2/reduced
graphene oxide powders were prepared by a combined
chemical/thermal approach and then, the nanoparticles were deposited
onto flax fabrics by immersion from ethanol solution. The morphostructural properties of obtained materials were investigated by X-ray
diffraction, FTIR spectroscopy and SEM analysis. The transmittance
measurements of the modified flax fabrics were performed, and the UVblocking abilities were evaluated. Experimental results indicated an
improvement in the UV absorbing activity of the Ag-TiO2/reduced
graphene oxide of modified flax fabrics. This strategy is expected to be
applied on various textile structures to promote them as multifunctional
textile materials for consumers or industrial use.
[1] E. Albiter, M.A. Valenzuela, S. Alfaro, G. Valverde-Aguilar, F.M. MartınezPallares, J. Saudi Chem. Soc. 19 (2015) 563–573
[2] J. Sturala, J. Luxa, M. Pumera, Z. Sofer, Chemistry 24(23) (2018) 59926006.
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T3-P15: The interaction of hydrogen with nanosized Pd clusters
embedded in MIL-101(Cr)
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Sizing of metals at nano level become rapidly a promising route used to
design new materials with applications in fields like energy storage,
catalysis, sensing etc. A way to obtain and stabilize metal nanoparticles
against coalescence and the subsequent formation of large aggregates
with bulk-like behaviour is to use nanoporous scaffolds like metalorganic frameworks. We present here the synthesis and properties of
hybrid materials obtained by embedding of Pd nanoparticles within the
MIL-101 mesopores. [1] These Pd clusters, synthesized by a facile
double-solvent method, are crystalline (fcc structure) and contain on
average 33 atoms, irrespective to metal loading (5-20 wt.%).
Experimental results revealed that hydrogen absorption kinetics and
thermodynamics are significantly modified by nanosizing. Their
hydrogen absorption/desorption properties have been characterized by
both laboratory and synchrotron facilities. Thus, at ambient conditions,
1 nm Pd clusters absorb hydrogen forming solid solutions instead of a
hydride phase, as usually encountered for bulk and Pd nanoparticles
down to 2-3 nm. Moreover, the activation energy of hydrogen
desorption from Pd clusters strongly decreases relative to bulk Pd.
[1]. A. Malouche, G. Blăniţă, D. Lupu, J. Bourgon, J. A. Malouche, G. Blăniţă,
D. Lupu, J. Bourgon, J. Nelayah, C. Zlotea, Hydrogen absorption in 1 nm Pd
clusters confined in MIL-101(Cr), J. Mater. Chem. A 2017, 5, 23043-23052.
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T3-P16: Scalable green synthesis of chromium (III) terephthalate metalorganic framework
O. Grad, M. Dan, L. B.-Tudoran, M. D. Lazar, G. Blanita
Mass Spectrometry, Chromatography and Applied Physics, National Institute for
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Romania

Chromium-based metal-organic framework, such as MIL-101(Cr)1 with
the empirical formula [Cr3(O)-X(bdc)3(H2O)2], (bdc = benzene-1,4dicarboxylate anions, X = OH or F) has been explored as one of the most
important prototypical MOFs for various applications due to their good
thermal stability, large pore volume and surface area as well as
numerous unsaturated chromium sites. Generally, the preparation of
MIL-101(Cr) materials followed the original hydrothermal synthesis
procedure by Férey et al. In this original procedure an aqueous solution
containing chromium salt, terephthalic acid and HF were used. However,
HF is a highly corrosive liquid, a contact poison and should be handled
with extreme care. The use of dangerous HF is not desirable for largescale syntheses. Therefore, is vital to find an alternative to adjust the
synthesis conditions towards industrial requirements. Herein, this work
reports an environmentally friendly and green HF free synthetic waterbased method to prepare highly crystalline MIL-101(Cr).2 The
characterization results showed that the synthesized MIL-101(Cr)
exhibited SBET of 3700 m2 g-1 and Vpore of 1.91 cm3 g-1. The scale-up of 70
g product in a single batch was successively investigated and achieved.
The textural characteristics of the large-scale MIL-101(Cr) product are
SBET of ∼ 3600 m2 g-1 and Vpore of 1.71 cm3 g-1.
[1]. G. Férey, et. al, Science, 309 (2005) 2040.
[2]. G. Blanita, D. Lupu, O. Grad, et al. inventors, INCDTIM, assignee.
“Synthetic method of MIL-101(Cr) metal-organic framework.” Romania
patent application no. A01027. 2017 Dec 5
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T3-P17: 3D printed nanocomposite structures for energy and
environmental applications
Z. Viskadourakis, G. Kenanakis
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Technology - Hellas (FORTH), Heraklion, Greece

In this study we employ the 3-dimensional (3D) printing technology, to
fabricate 3D structures, dedicated for energy and environmental
applications. Lately, 3D printing technology has gained a lot of interest
in various research fields, as an alternative, trendy and effective route
for production of 3D printed samples. Especially in polymers, widely
known polymers such as PVC, PS, ABS and PLA, can easily be printed
employing the so-called fused deposition modeling (FDM) process.
According to this procedure, a polymer filament is heated above its
melting point and then it is extruded through a narrow nozzle form a 3dimensional shape by layer-by-layer deposition on a platform. Polymeric
structures of various sizes, densities and functionalities can be produced
in such way, by selecting appropriate starting materials. There are plenty
of commercially available polymer-based filaments for countless
applications, such as conductive, magnetic, flexible ones. However, it
becomes prudent to produce custom-made filaments, by blending a
polymer base with nanoparticles of inorganic materials. Considering that
the nanoparticles keep their properties unaffected, after the blending,
the produced filament could exhibit corresponding functionalities.
Considering all the above, we fabricate 3D polymer nanocomposite
structures, of commercially available ABS and PLA filaments, enriched
with various carbon structures, and we studied them regarding their
electromagnetic shielding efficiency in the C-band of the
electromagnetic spectrum (3.5–7.0 GHz), which is typically used for longdistance radio telecommunications. Through this study, it is proven that
3D printing technology can be used to prepare operational shields, for
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electronic device applications. Furthermore, we fabricate polymeric
filaments, consisting of PS and ZnO or TiO2 nanoparticles and then we
used them to construct 3D printed photocatalytic structures. The
produced structures exhibit an efficiency of 70% after five cycles of use
in a 20 ppm Methylene Blue aqueous solution, under UV irradiation.
Thus, it is evidently shown that 3D nanocomposite structures show
promising photocatalytic properties, for potential real–life
environmental applications.
T3-P18: Titanium dioxide – zinc oxide sol-gel preparation and spin
coating deposition
B. A. Sava, L. Boroica, D. Craciun, V. Craciun
1

Laser, NILPRP, Magurele, Romania

Titanium dioxide (TiO2) thin films are extensively studied because of
their interesting chemical, electrical and optical properties (high
bandgap, high refractive index and ability to be easily doped with active
ions [1]. Zinc oxide (ZnO), which is widely used in various applications
such as sunscreens products, chemical sensors, solar cells [2] and
medicine [3], has been used as one of the dopants for TiO2. TiO2 – ZnO
sols were obtained using as raw materials tetraethylorthotitanat, zinc
chloride of reagent grade, ethanol as solvent and reaction medium and
hydrochloric acid for pH reduction. The optimum pH was established at
about 1.5. The obtained sols in the pH range of under 1 and above 2 are
unstable and turn quickly to gels even at room temperature. The
obtained stable sol was deposited on boro-silicate glass, silicon and
titanium substrates by spin coating method, at room temperature, using
rotation speeds between 1500-4000 RPM, the best roughness of the
deposited films being obtained at 3000 RPM. The samples dried at 110
o
C were totally vitreous, as X-ray diffraction (XRD) investigations proved.
The obtained films were thermally treated at 750 oC for 1 hour and the
XRD analysis showed the crystallization of the ZnTiO3 compound. XPS
measurement confirmed the synthesis of ZnTiO3 thin films.
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T4-P6: Magnetic nanoparticles for waste water cleaning
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The research was designed to provide magnetic nanoparticles (MNPs) as
active catalysts for the diminution of waste water loading with phenolic
compounds. Magnetic colloidal particles with iron oxide cores as well as
with cobalt doped iron oxide cores were synthesized by chemical route
being stabilized in the form of aqueous suspensions with organic shells.
Alternatively, silica coating was applied to MNPs by sol-gel technique.
Microstructural and magnetic properties were analyzed by conventional
techniques (TEM, XRD, SANS) to get comparative data on the silanized
versus non-silanized nanosystems. The effect of MNP catalytic activity
against phenols, was investigated in the presence of UV-C irradiation and
H2O2 aliquots by aqueous sample spectral monitoring. The optimization
of MNP amount, UV exposure time and hydrogen peroxide addition was
discussed for the types of MNP core composition as well as for the silanol
surface group presence, aiming the exhaustive extraction of pollutant
molecules from the waste water specimens.
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T4-P7: Paramagnetic behaviour of cobalt in rare-earth Laves phase
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Starting from paramagnetic measurements on ferrimagnetic RCo2
compounds, where R = Gd, Tb, Dy, Ho, and Er, according to additional
law of magnetic susceptibilities, the temperature dependences of the
effective cobalt moments Meff(Co), were determined – Fig. 1. The above
trend is characteristic for a spin fluctuations type magnetism. The
effective cobalt moments increase with temperature and saturate at T
> 600 – 700 oC.

Fig.1. Temperature dependences of the effective cobalt moments.

The above trend is also characteristic of RCo2 compounds with
nonmagnetic R elements (R = Y, Lu) and confirmed by band structure
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calculations. In addition, the Meff(Co) values decrease as the Curie
temperatures, internal fields increase, behaviour attributed to a
gradual quenching of spin fluctuations.
T6-P4: Influence of deposition process on the structural properties of
gold and silver ultra thin films
P. Prepelita1, N. Becherescu2, F. Garoi1, D. Craciun1, A. Nistorescu3, I.
Stavarache4
1National

Institute for Laser, Plasma and Radiation Physics, National Institute for
Laser, Plasma and Radiation Physics 409 Atomistilor Street, PO Box MG-36, 077125,
Ilfov, Magurele, Romania
2Apel Laser SRL, Strada Vanatorilor nr. 25, jud. Ilfov, cod 077135, Mogosoaia,
Romania
3Institute of Space Science, 409 Atomistilor Street, PO Box MG-36, 077125, Ilfov,
Magurele, Romania
4National Institute of Materials Physics, 105 bis Atomistilor Street, PO Box MG-7,
077125, Ilfov, Magurele, Romania

In the present work, we studied noble metals (i.e. Ag and Au) ultra thin
films, with thickness values in the range 2 – 13 nm, prepared by radio
frequency magnetron sputtering (rfMS) technique onto glass substrates.
Particular attention was given to the technological aspects and
interpretation of results of the analysis. In our experimental conditions,
both silver and gold films with a uniform and reproducible nanoscale
structure were obtained. In this study, a stylus profilometer (Ambios,
XP–2) was used to measure the thickness of the ultra thin films. These
values were compared with the predefined thickness of the film,
measured using the quartz monitor. The surface profiles of the
investigated samples indicated that the size of the crystalline grains
increased with the thickness. Films with smaller thickness values were
less crystalline, having the crystalline grains smaller. The surface
roughness played an important role in nucleation and growth processes
of thin films. AFM analyses showed that all the films had a granular-like
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and pinhole-free microstructure. The crystallites orientation, the
granulation and columnar growth were more evident in the Au samples.
The influence of deposition conditions on compositional properties of
these ultra thin films were discussed based on XPS results. In the case of
the sample of ultra thin Au and Ag layers, it had been observed the
presence of chemical elements on the surface of the film. Scans showing
the presence of Au 4f5 and Au4f7 in the gold nanostructures and Ag 3d3
and Ag 3d5 in the silver nanostructures are presented. The surface
topography of samples was analyzed using scanning electron microscopy
(SEM). The XRD patterns indicated that both Ag and Au films are
crystalline. Also, the Ag and Au ultra thin films have a strong orientation
after the main planes perpendicular to the substrate. The intensities and
positions of (111) peaks in the XRD patterns were highly dependent on
the increasing thickness. Thus, increasing the thickness of the thin film
greatly improved the crystallinity of the film. These ultra thin layers
present interest for advanced technologies, in terms of basic and
potential research for the next-generation of spatial microsatellites.
T6-P5: Cerium doped ZnO nanoparticles owing structural and optical
modified characteristics
N. Fifere, A. Airinei, I. E. Raschip
Physical Chemistry of Polymers, Petru Poni Institute of Macromolecular Chemistry,
Iasi, Romania

Metal oxide nanoparticle structures have attracted considerable
attention in the last decade due to their nanometric size that brings
unique properties. Considerable efforts have been made to obtain
products based on other semiconductor nanoparticles then TiO2, which
could be cheaper, while maintaining almost the same characteristics [1].
Zinc oxide nanoparticles seem to fulfill these requirements, as they
present the advantages of similar band gap and exciton binding energy
to those of TiO2 [2]. Usually, band gap engineering is the key to
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improving the properties of ZnO nanoparticles in order to make them
suitable as photocatalyst or in other applications. Cerium doped ZnO
nanoparticles were successfully prepared by the co-precipitation
method using cerium sulphate as dopant precursor. The effect of cerium
doping on the structural, morphological and optical properties of the
obtained nanoparticles were investigated. X-ray diffraction and EDX
analyses indicated that the cerium doped ZnO nanoparticles retained
the hexagonal wurtzite structure of ZnO and the cerium ions were
incorporated into the ZnO lattice. TEM images showed the average
diameter of cerium doped ZnO nanoparticles (30 - 60 nm). The
absorption spectra were determined from the reflectance spectra using
the Kubelka-Munk theory and the band gap energy was found to
decrease as the Ce doping level increased. Cerium doped ZnO
nanoparticles exhibited an intense UV emission at about 380 nm, and a
blue emission at 400 - 500 nm due to surface defects.
Acknowledgements: The financial support from PN-III-P1-1.1-TE-20162038 is gratefully acknowledged.
[1] M.D. Hernandez-Alonso, F. Fresno, S. Suarez, J.M. Coronado, Energy
Environ. Sci. 2 (2009) 1231-1257.
[2] M. Kumar, L. Wen, B.B. Sahu, J.G. Han, Appl. Phys. Lett. 106 (2015),
241903.
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Optical and structural measurement techniques are used to
characterize the self-assembled InAlAs/Ga1-xAlxAs quantum dots (QDs)
samples. Photoluminescence (PL) pump power dependence
measurements at low temperature were performed for different QD
aluminium compositions. The PL peak energy positions depend on an
excitation light power. A regular blueshift of the X-Ph position and an
increase in the peak intensity when the excitation power increases
were observed. The blueshift may be caused by the band bending
interface for high carrier densities, state filling and redistribution of
carriers between different dots of various sizes.
Reciprocal space-mapping measurements (RSMs) acquired for (004)
and (115) peak regions revealed that the layers were fully strained,
having the same in plane lattice parameters as the substrate, while the
out of plane lattice parameters were dependent on the Al content and
larger than the in-plane ones.
[1] E. C. Le Ru, J. Fack, and R. Murray, Physi. Rev. A 57 (1998) 120
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In recent years, significant efforts have concentrated on improving the
therapeutic outcomes in cancer by designing hybrid nanomaterials that
synergistically combine chemotherapeutic abilities and near infrared
(NIR) light activated photothermal (PTT) and photodynamic (PDT)
activity [1,2]. Herein, we develop such a new nanotherapeutic system
that integrates multiple combinatorial functionalities: chemotherapy,
PTT, PDT and traceable optical properties. Our system, based on
chitosan-reduced graphene oxide (rGO-chit) is able to incorporate and
carry a high payload of IR 820 NIR dye with dual PTT and PDT activity and
a chemotherapeutic drug, doxorubicin (DOX). The formation of the
integrated four component chitosan-reduced graphene oxide-IR820
dye-doxorubicin (rGO-chit-IR820-DOX) is analyzed by UV-Vis-NIR
extinction spectroscopy, Raman and steady-state fluorescence
measurements. The potential of rGO-chit-IR820-DOX to operate as NIR
activatable agent was first assessed in aqueous solution through the
investigation of its ability to generate singlet oxygen and heat under NIR
irradiation with 785 nm laser line. The in vitro anticancer activity of rGOchit-IR820-DOX is evaluated against murine colon carcinoma cells (C-26)
and relative to individual components (rGO-chit, IR820, DOX, rGO-chitIR820 and rGO-DOX). The fabricated hybrid nanosystem exhibits
synergistic therapeutic effect against C-26 cancer cells by combining NIR
dye induced PDT via singlet oxygen generation, simultaneous graphene
and NIR dye induced PTT and chemotherapeutic effect. Moreover, rGOchit-IR820-DOX facilitates the precise tracking of the nanotherapeutic
system inside live cancer cells correlated with DOX release via mapping
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by confocal Raman microscopy. We anticipate that this class of
nanocarriers holds great promise for application in cancer theranostics.
Acknowledgements: This work was supported by a grant of Ministry of
Research and Innovation, CNCS-UEFISCDI, project number PN-III-P4-IDPCE-2016-0837, within PNCDI III.
[1]. J. Liu, K. Liu, L. Feng, Z. Liu, L. Xu, Biomater Sci. 31;5(2) (2017) 331-340.
[2]. W. Li, J. Peng, L. Tan, J. Wu, K. Shi, Y. Qu, X. Wei, Z. Qian, Biomaterials.
106 (2016)119-33.
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The field of hard tissue engineering mostly approaches ceramic
structures in the form of scaffolds, coatings or fillers. In this context, the
family of calcium phosphates is widely explored for such applications
due to its biocompatibility and bioactivity. Currently, the scientific
challenge consists in the development of self-sustained porous
architectures with high mechanical properties, controlled morphology
and personalized biological behaviour. In this paper, calcium
phosphates-based scaffolds were fabricated through wet chemistry
synthesis on polymeric templates. Thus, bacterial cellulose membranes
were loaded with mineral phases by successive immersion in precursor
solutions containing Ca2+ and [PO4]3- ions, under ultrasonic irradiation.
The intermediates were subjected to a lyophilisation procedure and
subsequently to a thermal treatment in different conditions. The
resulting materials were investigated from compositional, structural and
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morphological point of view through X-ray diffraction, Fourier-transform
infrared spectroscopy and scanning electron microscopy coupled with
energy-dispersive X-ray spectroscopy. Different types of structures and
morphologies were achieved by varying the processing parameters (type
of precursors, number of immersing cycles, heating rate, calcination
temperature and period). While the composition is mainly based on
common phosphates, the microstructure varies from spherical
aggregates to a trabecular appearance. Such biomaterials, prepared by
a straightforward approach, represent important candidates for the
development of bone scaffolds or bioactive fillers for bone cements.
[1] C. Busuioc et al., Ceram. Int. 44 (2018) 9433–9441.
[2] C. Busuioc et al., Ceram. Int. 42 (2016) 15449–15458.
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Nowadays suture fibers used in medicine are made of a wide variety of
polymeric materials. The main properties of suture materials are
biocompatibility, flexibility and inexpensive processing. Even though
great improvements on the physical and mechanical aspects of the fibers
have been made, there are still issues concerning their interaction with
the biological environment, such as the inflammatory response and
bacterial adherence. As a practical solution, the suture fibers can be
impregnated with medication in order to reduce the immunological
response of the human body when exposed to synthetic materials.
Different methods including plasma treatment of suture fibers has been
reported to increase the drug impregnation efficiency. The deposition of
drugs is influenced by the adhesion properties of the polymeric material,
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illustrated by surface energy, adhesion work and polar and dispersive
components on the surface of fibers [1]. As a simple, reproducible and
precise method used to evaluate the adhesion properties, Contact Angle
Measurement (CAM) can be performed. The Apparent Contact Angle of
a drop on a fiber is different from the Young Laplace Contact Angle of a
similar drop on a flat surface of the same material. The shape of a drop
depends on the fiber diameter, chemistry, surface roughness, drop
volume and the nature of liquid. The topography of the fiber surface can
be analyzed with Atomic Force Microscopy and Scanning Electron
Microscopy. In this paper the adhesion work of different suture fibers
was evaluated as a measure that quantifies its capability to immobilize
different biological liquids, including drugs. We selected non-absorbable
commercial suture fibers with different chemistries that are being used
in surgery based on the type of tissue needed to be sealed. The
measurements were performed using sessile drops of distilled water,
physiological saline solution and glycerin, as a way to predict the
interaction of the fibers with the biological liquids found in the human
body. This comparative study proved the importance of CAM method in
evaluating the adhesion work of nylons and polypropylene suture fibers
for a better selection of fibers in a certain type of surgery.
[1] Joseph B, George A, Gopic S, Kalarikkal N, Thomas S. International
Journal of Pharmaceutics; 524(1-2) (2017) 454–466.

T9-P6: A new biosensor generation fabricated by laser direct writing
A. Palla-Papavlu, M. Filipescu, V. Dinca1, M. Dinescu1
Lasers, INFLPR, MAGURELE, Romania

Biosensors play a leading role in early stage diagnosis and treatment of
diseases as well as point-of-care diagnostics owing to their portability,
low cost, simplicity, and high performance, being ideally suited for onbody physiological monitoring. This work aims at the fabrication of a
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flexible, wearable, and low cost biosensor based on polymer/graphene
nanocomposites and fabricated by laser-induced forward transfer (LIFT).
Conventional LIFT consists of the irradiation, using a pulsed laser, of a
thin layer of an absorbing material (the donor) that has been deposited
onto a transparent substrate. The layer is irradiated through the
substrate and the light-matter interaction which takes place at the
interface generates a strong increase of the local pressure. As a result, a
small piece of the thin film located above the irradiated area is ejected
(as a pixel) from the substrate surface and deposited onto a target
substrate (the receiver) arranged in close proximity to the donor
substrate. The size of the ejected material is controlled by the size of the
incident laser spot. In order to improve the process efficiency and
protect the material to transfer, the donor substrate is coated with a
photodegradable triazene polymer (TP) layer. Upon irradiation, the TP
layer is completely delaminated from the donor substrate, and only the
material of interest is mechanically pushed forward to the receiver
substrate. In this work, we transferred (by TP-LIFT) different
polymer/graphene nanocomposites onto flexible PET and Mylar
substrates (coated with an insulating Parylene C layer). The biosensors
fabricated by LIFT are used for the detection of heavy metals in human
body fluids, with promising detection limits being obtined, i.e. below 100
µg/L for Zn, Cu, Cd, Hg. This proves LIFT is an alternative method in the
production of rapid and accurate biosensors. Acknowledgments
Financial support from NILPRP through the NUCLEU program and CNCSUEFISDCI Romania under the project number PN-III-P1-1.1-TE-20161417 is gratefully acknowledged.
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When designing controlled drug delivery systems, it is important to
identify and understand the particular mechanisms involved in the
release processes. At the same time, the importance of research of this
area is that controlled delivery systems allow for superior control of drug
exposure over time. It is also desirable to avoid premature elimination
and management of these drugs at the intended target site, without the
exposure of the drugs to occur elsewhere in the body. The biggest part
of the problems encountered in the treatment of diseases would be
resolved if the required amount of medication would reach the target
site only in a timely manner and therefore to lead to the occurrence of
minimal side effects associated with them. At the present time, the focus
is on the design and development of mesoporous-intelligent
nanoparticles to achieve high accuracy in drug delivery [1].
Encapsulation of therapeutic agents within nanoparticles leads to dose
reduction, increased solubility and improved bioavailability. In this
paper, the therapeutic agent is vancomycin, which is the first options for
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treating serious nosocomial infections caused by gram-positive bacteria
[2]. In order to observe the vancomycin release action, it was chosen to
obtain two types of mesoporous silica, namely MCM-48 and SBA-15,
both of which were synthesized by the sol-gel method. Subsequently,
the therapeutic agent was loaded onto the silica supports in order to
obtain the final controlled release system. The systems were
investigated from the point of view of nanoparticles morphology using
SEM (Scanning Electron Microscopy). The XRD (X-ray Diffraction) and FTIR (Fourier Transform Infra-Red Spectrometry) characterizations were
also performed. Also, to evaluate the biological activity of the obtained
systems, antibacterial tests were performed on three strains such as E.
coli, S. aureus and C. albicans, subsequent analysis of the inhibitory
minimum concentration and the detection of the inhibition zone.
Following the cytotoxicity to be performed to show the character of the
systems obtained on the MG-63 cell line.
Acknowledgment: The present work was possible due to the EU-funding
grant POSCCE-A2O2.2.1-2013-1, Project No. 638/12.03.2014, cod SMISCSNR 48652. The financial contribution received from the national
project " Mesoporous silica doped with magnetite nanoparticles for
controlled release rate of biologically active substances", theme no. 044-1121-2015/2020, 45 IUCN no. 322-21.05.2018.
[1] J. Siepman, R. A Siegel, M. J Rathbone Eds., Fundamentals and
Applications of Controlled Release Drug Delivery, Advances in Delivery
Science and Technology (2012).
[2] M. Šíma, J. Hartinger, T. Cikánková, O. Slanař, Journal of Infection and
Chemotherapy 24(4) (2018) 247-50.
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T9-P8: Curcumin loaded Hydroxyapatite used for bone cancer
treatment
O. R. Vasile1,2, A. Zmaranda3, A. I. Nicoara1,2, A. Ficai1,2, C. Bleotu4, I.-A.
Neacsu1,2, E. Andronescu1,2
1Department

of Science and Engineering of Oxide Materials and Nanomaterials,
Faculty of Applied Chemistry and Materials Science, University Politehnica of
Bucharest, Bucharest, Romania
2National Center for Micro- and Nanomaterials, University Politehnica of Bucharest,
Bucharest, Romania
3Faculty of Medical Engineering, University Politehnica of Bucharest, Bucharest,
Romania
4Department of Cellular and Molecular Pathology, Ştefan S. Nicolau Institute of
Virology, Bucharest, Romania

Hydroxyapatite is the main inorganic component of bones, and along
with collagen, which represents the major organic part, creates the first
inorganic-organic natural composite material [1]. Curcumin
(diferuloylmethane) is the primary constituent derived from the plant
Curcuma longa and recently used in various biomedical applications
because of its antioxidant, anti-bacterial, anti-inflammatory and antitumor properties [2].
The Hydroxyapatite synthesis was performed under different conditions
in order to obtain monodisperse, fine nanoparticles to avoid
uncontrolled deposition of these nanoparticles in the forthcoming
phases (e.g. microwave assisted hydrothermal technique and coprecipitation), starting from Ca(OH)2 and (NH4)2HPO4. The obtained
dried precipitate was thermal treated at 600°C/3h, then suspended in
the curcumin solution (5%, 10% in ethanol) for 72 hours under
magnetically stirring.
Morphological and structural characterization, as well as in vitro
characterization of the as-obtained HAp and Curcumin loaded HAp
nanoparticles were performed, using X-ray Diffraction, FT-IR and RAMAN
Spectroscopy, Scanning and Transmission Electron Microscopy. All
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samples were tested from the point of view of biocompatibility while for
the samples with various content of Curcumin antitumor studies were
also implied.
Acknowledgement: The present work was possible due to the EUfunding grant POSCCE-A2O2.2.1-2013-1, Project No. 638/12.03.2014,
code SMIS-CSNR 48652. The financial contribution received from the
national project ‘Innovative biomaterials for treatment and diagnosis’’,
(PN-IIIP1-1.2-PCCDI2017-0629) is also highly acknowledged.
[1]. J. Wang and C. Liu, J. Bionic Eng., vol. 11, no. 4, pp. 600–609, 2014. [2]
A. Amalraj et. al., Journal of Traditional and Complementary Medicine, 7
(2017) 205-233.

T9-P9: Zn2+ doped hydroxyapatite – ZnO composites used for
prevention of osteoporosis
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3Faculty of Medical Engineering, University Politehnica of Bucharest, Bucharest,
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Hydroxyapatite (HAp) is a bioactive bioceramic that enhances cell
proliferation, bone ingrowth and osseointegration [1]. Its chemical and
crystallographic structures are similar to bone, which means that a
chemical bond with osseous tissue can be formed and represent
nucleation centers for the new bone. Ca2+ and P5+ ions from the HAp
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structure are crucial elements with an important role in maintaining
physiological homeostasis processes. Zn increases bone formation and
mineralization by activating aminoacyl-tRNA synthetase in osteoblastic
cells.
Pure and Zn2+-substituted hydroxyapatite – Ca10-xZnx(PO4)6(OH)2 with
various x values (0, 0.15, 0.2) were synthesized via co-precipitation
technique, by dissolving appropriate amounts of Ca(OH)2, ZnCl2 and
(NH4)2HPO4 in distilled water and mixing the obtained solutions in order
to maintain an alkaline medium. The pH value wad adjusted to 10 by
adding NH4OH. The obtained dried precipitates were thermal treated at
600°C/3h then mixed with ZnO nanoparticles in order to obtain Zn2+
doped hydroxyapatite – ZnO composites.
The obtained composites were characterized by means of X-ray
Diffraction and Scanning Electron Microscopy. The in vitro tests were
realized in SBF in order to evaluate the surface activity over time and to
study the release of zinc and calcium ions by spectroscopic
measurements (FT-IR and ICP-MS). Due to the medical application,
cellular viability and biocompatibility assay were also performed.
Aknowledgments: The present work was possible due to the EU-funding
grant POSCCE-A2O2.2.1-2013-1, Project No. 638/12.03.2014, code
SMIS-CSNR 48652. The financial contribution received from the national
project ‘Innovative biomaterials for treatment and diagnosis’’, (PN-IIIP11.2-PCCDI2017-0629) is also highly acknowledged.
[1] N. Eliaz, N. Metoki, Materials, 10(4) (2017) 334.

T10-P1: Electrochemical properties of and V2O5:Ag coatings grown by
Atomic Layer Deposition at 250 ℃
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Vanadium pentoxide (V2O5) has attracted much attention as cathode for
rechargeable Li-ion batteries and electrochromics due to its layered
structure and distinctive physicochemical properties. The ability to
uniformly coat large-area substrates at low cost maintaining material
efficiency, stability and functionality is still a challenge for their
implementation in buildings and vehicles. This paper examines the
growth of V2O5 and its Ag doped analogue by both thermal and plasma
assisted atomic layer deposition (ALD) on ITO coated glass substrates.
The characterization of the samples was carried out by X-ray diffraction
(XRD), Raman spectroscopy and scanning electron microscopy.
Information on the electrochemical behavior including stability,
switching response time, coloration efficiency and discharge capacity of
the resulting materials was studied by cyclic voltammetry using a threeelectrode potentiostatic cell system and a solution of 1 M LiClO4 in
propylene carbonate as an electrolyte. The differing ALD processes
formed a range of both stoichiometric and non-stoichiometric vanadium
oxides. However, a post growth annealing in air at 400°C resulted in the
formation of α–V2O5 for all methods. For nominally undoped V2O5 good
time responses towards lithium-ion intercalation and de-intercalation
were observed with subsequent high coloration efficiencies, with the
best performance being observed for O2 plasma assisted ALD. However,
the initial cycling stability of the undoped materials did not persist after
100 cycles due to the slow formation of the γ and ω phases. The
formation of these irreversible phases was suppressed by the addition
of Ag, through a laminate ALD growth process, resulting in a dramatic
improvement of cycling stability. In this paper, we discuss the materials
properties and the influence of the growth process in relation to their
electrochemical performance.
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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
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and the used substrates were studied by X-ray diffraction and highresolution transmission electron microscopy.
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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
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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
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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.
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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.
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[2] O. Toma, L. Ion, S. Iftimie, A. Radu, S. Antohe, Materials & Design, 100
(2016) 198 – 203.
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PL15: Study of planar and developed electrochemical interfaces for
lithium power sources by neutron scattering
Mikhail Avdeev1,2
1Frank
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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.
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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.
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PL-17: Molecular and Atomic Sculptures and Landscapes
Cristian Orfescu1
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Permanent Exhibition of NanoArt (on Earth) - The 2nd Permanent
Exhibition of NanoArt (on the Surface of the Moon) – Moon Museum.
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T1-I2: Photo-induced transient energy current in molecular circuit loop
Fabienne Michelini
CNRS, Aix-Marseille Univ, Institute of Materials, Microelectronics, and Nanosciences
of Provence, Marseille, France

How energy may be controlled at the nanometer scale is gaining more
and more interests due to its implications in constructing quantum
thermodynamics, producing energy efficiently, and understanding
nanosystems. In this context, we theoretically derive and analyse timeresolved energy currents induced by femtosecond laser pulses inside a
loop made of molecules in contact with two thermal reservoirs. This
work is hence divided in two parts. In a first part, we provide a definition
of energy current operator, while discussing the conditions it shall fulfil.
The expression is applicable to time-dependent as stationary situations.
We use this definition to derive the expression of time-dependent
energy current, by means of non-equilibrium Green’s function (NEGF)
formalism. Today, this formalism is widely used for discussing device
stationary working, but challenges still remain, in particular for timedependent regimes and quantum thermoelectricity. We use this
formalism to develop a practical methodology based on lattice
Hamiltonian that enables us to investigate energy exchanges on ultimate
time and size scales. In the second part, these formal developments are
numerically implemented to study a molecular complex including a
circuit loop made of two donor interacting with femtosecond laser
pulses and connected to the same acceptor. We here report on the
dynamics of energy transfer at donor-acceptor interfaces in the loop
from the energy currents we calculated using the NEGF-based wave
function technique [1]. Photocurrent exhibits characteristic frequencies

213

that emerge from a non-equilibrium dynamical reorganization of
molecular orbitals unravelled by time-resolved density of states [2].
Spectral functions are thus used to explain how energy transfer operates
at the nanoscale. Time-dependent energy currents are correlated to
both the internal structure of the nanocircuit, as well as the features of
the circuit excitation. In particular, we explore the role played by the
coupling between the two donors, and we further examine the impact
of a delay between the two times at which each donor interacts with the
light pulse.
[1] B. Gaury, et al., Phys. Rep. 534, 1- 37 (2014).
[2] K. Beltako, et al., J. Chem. Phys. 148, 104301 (2018).
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T1-I3: ZnO-based nanostructures grown by hydrothermal method in
preselected areas for direct integration into gas sensing and
fotodetection devices
V. Musat1, M. Purica2, A. Dinescu2, N. Tigau1
1Centre

of Nanostructures and Functional Materials-CNMF, Dunărea de Jos
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ZnO semiconductive nanostructures, especially 1D nanostructures
(nanowires-NWs and nanorods-NRs), have been gained special
interest due to a diversity of interesting properties at room
temperature. Of these, 1D nanostructures stand out by high
crystallinity (single crystal structure), high electrical carrier mobility
compared with bulk or thin-film materials and the possibility to
manipulate band gap energy and control the properties by adjusting
the NWs morphology, all these properties leading to a broad range
of applications - field effect transistor, UV radiation and gas sensors,
lightenitting diodes, photocatalysis, solar cells, electrical batteries,
bio-based applications. This paper presents results in the field of ZnO
1D nanostructures growth for their integration into gas sensing and
fotodetection devices by combining e-beam lithography (EBL) or
laser photolithography with low temperature.
The following aspects have been studied for performances
enhancement of the resulting nanostructures and the efficiency of
their synthesis and integration into devices: - controlled growth of
ZnO nanowire array in areas with well-defined geometry and
dimensions by EBL (Fig. 1a), self-assembled interconnected
nanowires (Fig. 1b) and singular nanowires (Fig. 1c) in interdigitated
electrodes area by laser photolithography; - effect of ZnO nanowires
doping (Al, Cu); - reducing the time of hydrothermal synthesis by
associating microwave irradiation.
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Fig.1 SEM images of ZnO NWs array grown on patterned areas (a),
interconnected ZnO NWs (b) and individually ZnO NW (c) directly grown on
Cr/Au interdigitated electrodes. I-V characteristics in dark and illumination (d)
and single ZnO NWs response at O3/UV (e).

The morphology, microstructure, optical (transmittance,
reflectance, absorption coefficient and refractive index) and
electrical properties of the resulted nanostructured materials were
investigated by SEM, FTIR, XRD, Raman and UV-Vis-NIR spectroscopy
and I-V characterisctics in dark and illumination conditions (Fig. 1d).
The O3/UV sensing properties were evaluated from resistivity
change (Fig. 1d).

T1-O3: GeSn nanocrystals in oxide matrix obtained by magnetron
sputtering deposition
A. Slav1, M. Braic2, C. Palade1, A. M. Lepadatu1, C. Logofatu1, S. Iftimie3, S.
Antohe3, V. S. Teodorescu1, M. L. Ciurea1, T. Stoica1
1Laboratory

of Nanoscale Condensed Matter, National Institute of Materials
Physics, Magurele, Romania
2Advanced Surface Processing and Analysis by Vacuum Technologies, National
Institute for Optoelectronics, Magurele, Romania
3Faculty of Physics, University of Bucharest, Magurele, Romania

The crystalline GeSn alloys have been intensively investigated within the
last decade for its application in Si-compatible photonics. By alloying Ge
and Sn, a transition from indirect to direct bandgap is obtained for Sn
concentration higher than 8%, increasing the optical transition
probability in IV group semiconductors. However, high Sn concentration
GeSn alloy can be obtained only in a metastable state due to of low solid
solubility below 1 at. % of Sn in Ge. High quality GeSn grown on Ge
substrates encounters additional difficulties due to a large lattice
mismatch between GeSn and Ge of about 15% and a low growth
temperature necessary to avoid the segregation of Sn. Different
techniques have been employed for growth of crystalline layers of GeSn,
such as molecular beam epitaxy, chemical vapor deposition, and
magnetron sputtering (MS). We have studied the formation of
nanocomposite films of GeSn in SiO2 deposited by MS. Layers of Ge-SnSiO2 alloys were deposited by MS co-deposition of Ge, Sn, and SiO2 using
separate targets. The sputtering parameters were adjusted in order to
obtain layers of different compositions, with Sn / (Ge+Sn) in the range of
10–20%. Nano-composite films containing GeSn nanocrystals were
obtained after rapid thermal annealing in Ar for the 30 s at temperatures
within the range 300–500 °C, depending on the film composition and
deposition temperature. The composition and structure of the layers
have been investigated by energy-dispersive X-ray spectroscopy (EDX),
X-ray diffraction (XRD), high-resolution transmission electron

217

microscopy (HRTEM) and X-ray photoelectron spectroscopy (XPS). The
optical absorption spectra were obtained using the transmissionreflection data measured within the wavelength range of 0.3–3.0 μm.
[1] Z.P. Zhang et al., AIP ADVANCES 7 (2017) 045211
[2] S. Zaima et al., Sci. Technol. Adv. Mater. 16 (2015) 043502
[3] N. von den Driesch et al., Chem. Mater., 27 (2015) 4693
[4] Jun Zheng et al., Appl. Phys. Lett., 108 (2016) 033503.
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T1-O4: On the physical properties of ZnSe1-xOx thin film grown by rfmagnetron sputtering
S. Iftimie1, A. Radu1, F. Baiasu1,2, A.-M. Raduta1, V.-A. Antohe1, D. Coman1,
A.-M. Panaitescu1, L. Ion1, S. Antohe1,3
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In this study, we present the influence of oxygen (O) partial working
pressure on the physical properties of ZnSe1-xOx thin films grown by
magnetron sputtering. By increasing the O partial working pressure,
selenium (Se) atoms are replaced by O2 ones during thin film fabrication
process leading to changes of the optical, morphological and structural
properties. The optical transmission measurements indicated an
increase of transmittance of about 20% with the increase of O partial
working pressure, in the visible range. The structural features of
fabricated thin films were analyzed by X-ray diffraction (XRD), and the
pattern show a poor crystalline structure, while the scanning electron
microscopy (SEM) images confirmed a smooth surface, free of droplets.
The fabricated samples preserved the direct bandgap semiconductor
feature, and the calculated values are closer to zinc selenide (ZnSe).
Keywords: Zn-Se-O compound, ZnSe, ZnO, magnetron sputtering
Acknowledgements: This work was partially financially supported by
FPRD project no. 18/2018 financed by UEFISCDI Romania.
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T7-O1: Exploiting Deep Level Defects for Memory Applications
F. Paul, K. N. Manjunatha, S. Paul
Emerging Technologies Research Centre, De Montfort University, Leicester, United
Kingdom

Wolfgang Pauli, a well-known physicist is attributed with the saying,
“God made the bulk; the surface was invented by the devil” [1]. The
regularity of the bulk was to him better to understand than the
discontinuities and defects of the surfaces and interfaces. The defects
have been a hot topic for decades and continue to be a burning topic in
electronic device physics. In this study, we study the defects, but not to
avoid it, but to exploit it. This study focusses on the fabrication of silicon
nanowires. The dangling bonds on the surfaces of the nanowires will be
exploited to store information. It has been demonstrated in a previous
study of this work that nanowires can effectively trap charges [2]. But in
this study, we will also investigate the role of deep level defects induced
by the seed metals used to grow the nanowires and how it affects the
charge storage capacity and retention capability of the electronic
memory devices. The metals used in the study are selected carefully and
are investigated to find how effective they are in their contribution to
trap charges; thus, shedding light on the factors that constitutes a good
recipe for a better performing memory device.
[1] A. Corigliano, R. Ardito, C. Comi, A. Frangi, A. Ghisi, S. Mariani, Mechanics
of microsystems. Chichester: John Wiley & Sons, (2017) p.351.
[2] K. Saranti, S. Alotaibi, S. Paul, Scientific Reports 6 (2016) 27506 (2016).
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T7-O2: Study of phase change in stacked chalcogenide films
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Phase change memories (PCMs) are leading contenders in the emerging
non-volatile memories race due to their fast operation speed, high
scalability, good reliability and low power consumption. In order to meet
the present and future storage demands, PCM technologies must further
increase the storage density. We use a probabilistic cellular automata
model to explore the multi-step threshold switching from the reset to
the set state in chalcogenide stacked structures [1]. Simulations show
that to obtain multi-step switching with high contrast among different
resistance states, the stacked structure needs to contain materials with
a large difference among their crystallization temperatures and careful
tuning of strata thicknesses. We investigated the effect of thermal
annealing on the structure of single and double stacked films based on
GeTe, GaSb and SnSe [2]. Samples were prepared by pulsed laser
deposition and investigated by X-ray absorption spectroscopy and X-ray
diffraction methods. Electrical resistance versus temperature
investigations showed crystallization temperatures of 138 °C, 198 °C and
292 °C for GeTe, GaSb and SnSe single films. Annealing at different
temperatures of the SnSe\GaSb, GeTe\SnSe and GaSb\SnSe stacked
films promotes bond breaking, atom diffusion between the layers and
formation of new phases. A major, completely new, body-centered
orthorhombic unindexed quaternary Ga-Sn-Sb-Se phase formation was
observed in the samples SnSe\GaSb annealed at 350°C. Annealing at 350
°C of GeTe\SnSe leads to the evaporation of a significant quantity of Se
and to the formation of a cubic Ge0.75Sn0.25Te solid solution. The efficacy
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of Hf as a barrier film, to counter potential atoms diffusion issues, is also
studied [3]. The thickness and mass density variations of films after each
heat treatment up to 300 °C were monitored by X-ray reflectometry.
Results show that inter-layer diffusion should always be considered and
evaluated when designing memory cells composed of stacked phase
change chalcogenide films. At high annealing temperatures diffusion
might suppress the memory property and determine the formation of
irreversible solid solutions.
[1] C. Mihai and A. Velea, Model. Simul. Mater. Sc. and Engineering 26 (2018)
045006.
[2] M. Popescu et al Phys Status Solidi B 255 (6) (2018) 1700552.
[3] A. Velea et al. Non-Cryst. Solids 492 (2018)11.
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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.
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T8-I2: Nanostructured electrospun mats based on novel cyclodextrinoligoester derivatives
Cristian Peptu1,2
1Polymer

Institute of Slovak Academy of Sciences, Dúbravská cesta 9, 84541
Bratislava, Slovakia
2Petru Poni Institute of Macromolecular Chemistry, Aleea Grigore Ghica Voda 41A,
700487 Iasi, Romania

The electrospinning of cyclodextrins (CD) and their derivatives
represents a novel pathway to prepare CD based materials with
applications in the various fields like biomaterials, materials containing
drug molecules stabilized by physical inclusion, depollution of toxic
wastes, etc. Herein, we focus on the preparation of electrospun fibers
based on cyclodextrin-oligolactide (CD-LA) derivatives. Highly pure CDoligolactides (CD-LA) were prepared by facile and green ring opening of
L-lactide (LA) initiated by the β-cyclodextrin without using any catalyst.
A clear structural image of the high purity CD-LA product was proved by
MALDI MS with the support of NMR. Preparation of the electrospun
mats was optimized based on considering electrospinning parameters
such as applied voltage, needle-to-collector distance, flow rate,
concentration of cyclodextrin solutions, and solvent type. Our results
showed that the high purity CD-LA materials, structurally well-defined at
molecular level, are suitable for the preparation of electrospun mats by
using dimethylformamide or water/acetonitrile mixture as
electrospinning solvents, similarly to lower molecular weight
commercial cyclodextrin derivatives. The obtained electrospun fibers
were morphologically characterized by scanning (SEM) and transmission
electron microscopy (TEM) as well as by small angle X-ray scattering
(SAXS). SEM allowed the optimization of the electrospinning process in
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order to obtain beadless fibers with submicronic diameters. Further
analysis by TEM and SAXS revealed the inner structural features of the
CD-LA based filaments at nonmetric level.
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T8-I3: Carbon-graphite polymer paints for electromagnetic shielding of
electronic equipment
V. Barsukov, O. Butenko1, I. Senyk1
1Department

for Electrochemical Power Engineering and Chemistry, Kyiv National
University of Technologies and Design, Kyiv, Ukraine

Metal screens (metal thin films, foils or mesh) are considered to be the
most widely used and efficient shielding materials. However, vigorous
development of electronics with its size and weight restrictions results
in metals often losing their applicability due to the complexity of
constructions, increase in weight and dimensions, a necessity of
additional anti-corrosion protection, grounding etc. That is why
development of new composite materials and coatings that would
provide efficient electromagnetic radiation shielding and, at the same
time, would be light and compact, reliable and easy to apply is a topical
issue. Our task was to investigate the interaction of EMR with carbon
materials of different morphology in order to develop an efficient and
not-expensive composite coating in a form of paint. We have founded
the ability of different graphite-carbon polymer composites toward
active interaction with electromagnetic radiation. We have shown also
the existence of sufficient synergetic effect for combination of graphitecarbon materials with quite different morphology and surface
properties. The most sufficient synergism was founded for combining so
called “colloidal graphite” having an average size of particle ca 5-10
micron with such nanostructured material as graphitized carbon black
(the trade mark PureBlack@). Other combinations of graphite-carbon
materials also demonstrate some synergetic effect, which however is
less pronounced. Our team has developed the composite graphitecarbon polymer coating in the form of paint for shielding the
electromagnetic radiation. It was shown the possibility to ensure – 25…–
30 dB shielding efficiency in the wide frequency range from ca 30 MHz
to 30 GHz. The electronic equipment with the developed paint
corresponds to the USA standard MIL- STD 461F and already founded a
practical application. It can be expected that application of highconductivity carbon nanomaterials, such as carbon nanotubes and
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especially graphene [1] and MXenes [2] will lead to a significant
increasing the shielding efficiency over a wide frequency range.
[1] E. Drakakis, E. Kymakis, G. Tzagkarakis, et all., Appl. Surf. Sci. 398, 15–
18(2017).
[2] G. Choi, F. Shahzad, Y. M. Bahk, et all., Adv. Optical Materials, 6, 1701076
(2018).
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T8-I4: Glass transition of polystyrene and its nanocomposites:
theoretical modeling and neutron reflectometry investigations
T. Tropin1, J. W.P. Schmelzer2, C. Schick2, I. Gapon1,3, M. Avdeev1, V.
Aksenov1,4
Frank Laboratory of Neutron Physics, Joint Institute for Nuclear Research, Dubna,
Russia
2Insitute of Physics, University of Rostock, Rostock, Germany
3Physics Department, Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
4Ioffe-Röntgen Institute, National Research Center “Kurchatov Institute”, Moscow,
Russia

Glass transition in different systems and materials remains one of the
most intriguing phenomena for both experimental and theoretical
investigations in the area of condensed matter physics. A particularly
interesting field of research in this respect is investigation of glass
transition of polymers [1]. Different polymers are applied in modern
technologies and new fields of application are emerging. One of the
most actively evolving research fields is connected with thin polymer
films.
Neutron scattering studies of polymers structure in glassy and liquid
state have been performed during last 30 years and have proven to be
very supportive [2]. Recently performed investigations of polymer thin
films and glass transition of bulk polymer systems gave new insights.
Presently, the most interesting topic is the study of polymer
nanocomposites, and their glass transition, as new materials for
technological applications [3].
The report consists of two parts. In the first one, we discuss common
theoretical methods for modeling of the kinetics of glass transition. We
show that while for some simple thermal histories the developed
methods give good agreement with experiments, the modern
calorimetric measurements in a wide range of cooling rates present
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some problems. These problems are discussed and possible solutions
are analyzed.
Next, our recent research on polymer thin films glass transition and
structure is described. The initial investigations of polystyrene (PS) and
PS thin films glass transition via neutron reflectometry (NR) were
performed in 2016. The late experiment was aimed at obtaining the new
scientific results for the glass transition in polymer thin films and
polymer/carbon nanoparticles mixtures films. At the GRAINS instrument
at IBR-2 reactor the specular reflectivity was measured and analyzed for
free surface of d-PS/C60 samples in the temperature range covering the
transitional region between molten and amorphous glassy states (40135 °C). The influence of nanoparticles on the glass transition
temperature of thin films, as well as the internal structure of these thin
films, a highly debated subject in the literature at present, were
investigated.
[1] T.V. Tropin, J.W.P. Schmelzer, V.L. Aksenov) Physics – Uspekhi. 59(1)
(2016) 42-66.
[2] R. Inoue et. al, Physical Review E. 84 (2011) 031802.
[3] D. Cangialosi et. al, Soft Matter. 9(36) (2013) 8619.
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T8-O2: Porous polymer/inorganic composite matrices as efficient
desiccants for air dehumidification
M. Ignat1,2, P. Samoila1, C. Cojocaru1, G. Soreanu3, I. Cretescu3, V. Harabagiu3
1Laboratory

of Inorganic Polymers, Petru Poni Institute of Macromolecular
Chemistry, Iasi, Romania
2Laboratory of Materials Chemistry, Faculty of Chemistry, Alexandru Ioan Cuza
University, Iasi, Romania
3Faculty of Chemical Engineering and Environmental Protection, Gheorghe Asachi
Technical University, Iasi, Romania

A viable option for dehumidification of air stream moisture in closed
environments is the use of super adsorbent materials with high capacity
for water retention. Selective transport of water molecules across
porous materials makes it possible to reduce the humidity of an air
stream. The use of such materials has advantage over many
commercially available desiccants because they allow an independent
control of humidity, being nontoxic materials that adsorb water
molecules. It is critical to design new super adsorbent materials for air
dehumidification. For instance, a technical solution proposed in this
work refers to the development of a specific super adsorbent matrix
based on polymer-molecular sieves composites. The polymers are
deposited on the rigid structure of different molecular sieves providing
a composite structured network with synergistic properties. Theoretical
screening indicates that these composites can be used for water
retention as efficient desiccants alternative to other available
adsorbents and were proved by water adsorption experiments. These
polymer-inorganic composites are critical for controlling air
dehumidification process.
Acknowledgements: Grant of the Ministry of Research and Innovation,
RDI Program for Space Technology and Advanced Research - STAR,
project number 157/2017.
[1] B. Li, Y. Y. Yan, Journal of Bionic Engineering 8 (2011) 90–97
[2] Y.-K. Seo et al, Bull Korean Che Soc 32 (2011) 2073-2075.
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T8-O3: Novel xantan-based cryogels with potential applications in food
industry
I. E. Raschip, M. V. Dinu, N. Fifere
Physical Chemistry of Polymers, Petru Poni Institute of Macromolecular Chemistry,
Iasi, Romania

The elaboration of basically novel materials, whose application favors
the accelerated development of advanced areas in technology and
natural science, is among the priority directions of modern chemistry,
particularly, the science of polymeric compounds. Packaging, continues
to be one of the most important and innovative areas in development of
new processes and products. Nowadays, the directive is to develop
intelligent, biodegradable, human and environmentally friendly, and
specific - biological packaging providing antimicrobial and antioxidant
functionalities. Polysaccharides are ideal candidates to obtain films, due
to the non-toxic behavior and their biocompatibility toward living
organisms, the capacity of biodegradation at the contact with biological
fluids. The purpose of these research theme is to obtain new film
packaging materials based on polysaccharide xanthan (X)(E-415) and
poly vinyl alcohol (PVA) (FDA has approved PVA to be in close contact
with food products; PVA films exhibit excellent barrier properties for
food packaging systems) using cryogelation as a non-destructive
method. Polysaccharide cryogels by freeze-thaw technique undoubtedly
belong to the category of physically crosslinked gels whose threedimensional structure is stabilized mainly by multiple interchain
hydrogen bonds in the junction zones of the polymeric network. During
freeze/thaw processing, xanthan gum is providing stability, syneresis
control, and consistent viscosity to a variety of frozen products. [1] On
the other hand, by varying PVA characteristics, solvent composition,
additive nature and cryogenic process conditions one can control the
physico-chemical and mechanical properties of the material within wide
limits, making it stronger, stiffer, or more porous as required. Moreover,
these films possess biodegradability properties with grown significance
on the environment. The new coating material will be characterized in
detail, aiming its applicability in the food industry.
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Acknowledgements. The financial support from PN-III-P1-1.1-TE-20162038 is gratefully acknowledged.
[1] S. Naji, S. M. A. Razavi, H. Karazhiyan, Food Bioprocess Technol. 6 (2013)
1302-1311.
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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.
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[3] N. Sapogova, A. Pikulin, A. A. Smirnov and N. Bityurin, PCCP 18, (2016)
32921.
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T4-I2: From three dimensional crystals to single molecular magnets:
Electronic and magnetic properties of low dimensional advanced
materials
Karsten Küpper
Department of Physics, University of Osnabrück, Osnabrück, Germany

Emergent phenomena, such as superconductivity, magnetism or
multiferroicity, are the hallmark of many-body systems, and yet to unravel
their nature remains one of the challenges in state of the art condensedmatter physics. In particular, for 3d transition metal and 4f rare earth-based
systems, a complex interplay of the structural order parameters and the
electrons orbital, charge, and spin degrees of freedom frequently obscures
the underlying physics.

Fig 1. Schematic plots of LuFe3O4 and the Mo72Fe30 molecule

In low dimensional systems, where at least one of the three dimensions is
intermediate between those characteristics of atoms/molecules and those
of the bulk material, generally in the range 100 nm or below, the
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dimensional constraint gives rise to size effects, which can significantly
change the electronic structure and hence the overall properties of the
material in question.
Hence, a careful characterization of the magnetic and electronic structure is
of utmost importance. In the talk I will present results on a number of
different materials ranging from "colossal magneto resistance" manganites
of type La1-xSrxMnO3 and magneto-electric LuFe2O4 single crystals, ferrite
thin films, NaREF4-based nanoparticles (RE = rare earth), and magnetic
molecules which contain a finite number of interacting spin centers (e.g.
paramagnetic ions) and thus provide ideal opportunities to study basic
concepts of magnetism.
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T3-I3: Solar selective absorber coatings for high temperature
applications
L. Rebouta1, A. AL-Rjoub1, L. Vieira1, N. Barradas2, E. Alves3
1Center

of Physics, University of Minho, Guimarães, Portugal
for Nuclear Sciences and Techologies, University of Lisbon, Bobadela,
Portugal
3Institute for Plasmas and Nuclear Fusion, University of Lisbon, Lisbon, Portugal
2Center

The concentrated solar power (CSP) technology is being used for
electricity production in large-scale plants. One of the CSP technologies
is based on parabolic-trough systems, where the energy is absorbed in a
solar selective coating deposited onto the absorption tube, which
reaches high temperatures (up to 400 ºC in mid-temperature
applications). The elevated temperatures for a prolonged period require
an excellent thermal stability of the materials used for the receiver tube.
Hence, the focus is not only on the optical properties of the receiver tube
but also on the long term (>20 y) durability and oxidation resistance of
the solar selective coating. Within the frame of this work, two different
thermal solar selective coating stacks were developed, one based on
(Al,Si)Ox:W cermets and, as an alternative concept, another based on
nitride/oxynitride ceramic layers, as for example CrAlSiNx/CrAlSiOyNx
and WAlSiNx/WAlSiOyNx layers. All coatings were prepared by
magnetron sputtering and deposited on stainless steel substrates using
metallic tungsten (W) layer as back reflector. The coating stacks were
completed by AlSiOx as antireflection (AR) layer. Spectrophotometer
measurements, X-Ray diffraction (XRD), Scanning Electron Microscopy
(SEM), X-ray photoelectron spectroscopy (XPS) and Rutherford
Backscattering Spectrometry (RBS), were used to characterize the
optical properties, the crystalline structure, morphology, chemical
bonding and composition of these coatings. The spectral optical
constants of the single layers were calculated from the reflectance and
transmittance measurements using the modelling software SCOUT and
used to design the 4-layer optical stack. The coatings exhibit an
absorptance of 94%-96% and an emissivity of 8%-14% (at 400 ºC). The
coatings also exhibit good thermal stability, with small changes in the
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optical properties of the coating during heat-treatments at 450 ºC in air
and at 600 ºC in vacuum. The optical measurements confirm the
potential of these materials for use on CSP technology and the results
will be presented and discussed in detail.
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T3-I4: Obtaining Optimum Piezoelectric Energy Harvesting with Noninverting Buck-Boost Converter
Ahmet Karaarslan
Energy Systems Engineering, Yıldırım Beyazıt University, Ankara, Türkiye

This study presents a harvesting vibrational energy with piezoelectric
ceramics using a non-inverting buck-boost converter. The energy
extracted from a piezoelectric ceramic is greatly depending on its loads.
It is nearly impossible to match the load with the optimum load required.
Thus, interfacing converter is essential to provide fix optimum
impedance to the piezoelectric ceramics. In this study, the performance
of the energy harvesting non-inverting buck-boost converter is
investigated. The control of converter satisfies the optimal working
points using vibration-powered piezoelectric generators as a source. It
describes the generator’s power dependence and helps the definition of
load behavior for power optimization. The simulation results show that
the converter controlled by a very low consumption circuit effectively
maximizes the power flow into a 12 Vdc. The rechargeable Lithium-ion
battery charger connected to the converter output. The converter’s
efficiency is above 85% for input voltages between 0.5 and 26 Vrms, and
for output powers between 1.2 mW to 25 W. The presented circuit and
control strategy can be used as well for power optimization of
piezoelectric energy harvesting devices.
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T3-O3: Preparation of ZnO:Al Thin films for the Transparent Electrode
by Helicon-wave Excited Plasma Sputtering Method
S. Ando, T. Namba
Department of Electrical Engineering, Faculty of Engineering, Tokyo University of
Science, Tokyo, Japan

Silicon (Si)-based solar cells have a market share of more than 90% and
are expanding in this market. However, high purity Si is very expensive
and would be the risks of short supply and price fluctuation. Recently,
Cu (In Ga) Se2 (CIGS) based thin film solar cells have been attracted as
high conversion efficiency as a high efficiency thin film solar cell of the
next generation and achieved the highest conversion efficiency of 20%
over. The top electrode material for CICS based solar cell is widely used
ZnO: Al and is required to be low resistivity (under 10-3 Ω cm) and
optical transparency (larger than 80% in transmittance). Moreover, the
preparation of good crystallinity ZnO: Al thin films are expected for
improvement of the conversion efficiency of CIGS based solar cells. In
this study, we tried to prepare ZnO: Al thin films with good crystallinity
by helicon wave excited magnetron sputtering method and aimed to
establish conditions for preparation. ZnO: Al thin films prepared by this
method were evaluated for crystallinity and optical transmittance by Xray diffraction (XRD) and recording spectrophotometer. Figure 1 shows
(a) XRD patterns and (b) optical transmittance spectra of ZnO: Al thin
films prepared at various the target bias voltages.
RF power, substrate temperature, and deposition time were 400 W, 200
℃, and 3 hours, respectively. ZnO: Al thin film prepared at -300 V
exhibited the wurtzite structure (α-ZnO), optical absorption edge of 360
nm (3.37 eV) and good optical transparency. ZnO:Al thin film prepared
at 200℃ (substrate temperature) for 120 min in Ar+O2 atmosphere
exhibited well-defined wurtzite structure (α-ZnO), optical absorption
edge about 360 nm (3.37 eV), and good optical transparency, which can
be used as a top electrode of CIGS-based solar cells.
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Fig. 1 (a) XRD patterns and (b) optical transmittance spectra of ZnO: Al thin films
prepared at various target bias voltages.

T3-O4: Fuel cell application on AC pump motors
R. Doğan1, A. Karaarslan2
1Electrical
2Energy

Engineering, Afyon Kocatepe University, Afyonkarahisar, Türkiye
Systems Engineering, Yıldırım Beyazıt University, Ankara, Türkiye

Electric water pumps are being used increasingly more often in farms for
wells water. But, it is quite expensive to bring the electrical power to
operate them. The scope of the study is to generate electricity locally
and control it during the motor pump works. In order to provide more
economical solution, micro-scale renewable energy sources such as solar
and wind power could be an alternative. However, it is not economical
to use for farms with less wind speed and sunlight. For this reason,
polymer electrolyte membrane Fuel Cell (PEM-FC), another clean and
low-cost energy source, is used as an energy source for such an
environment. Therefore, an experimental setup is created and tests are
performed. First, the low-voltage DC generated by the Fuel Cell is
transformed into high-voltage DC with a boost converter. Second, the
high-voltage DC is converted to 220V AC by an inverter. During the
process, the system is feedback itself with current and voltage sensors.
Both converter and inverter are designed and their parameters are also
presented. The power system is controlled by Arduino ATmega16U2
microcontroller that is able to decide the desired duty cycle of the boost
converter and also the inverter. Finally, the performance of the
converter and inverter group as a power modulator for fuel cell is
analyzed for different load conditions and results are compared.
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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.
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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
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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.
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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
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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.
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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
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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.
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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.
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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
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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.
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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.
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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

258

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.
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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.
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PL22: Graphene and related 2D crystals for photovoltaic applications
Emmanuel Kymakis
Electrical Engineering, TEI of Crete, Heraklion, Greece

Developing sustainable power sources is a key issue for our technologydriven society. Due to their excellent electrical properties, graphene and
related materials (GRMs) present excellent opportunities in new power
sources. My group research efforts are focusing on developing this
potential into large-scale and industrially viable technologies that will
satisfy the growing demands for electrical power. Perovskite solar cells
are highly promising as next-generation solar power sources with very
high efficiency at converting sunlight into electricity. The incorporation
of GRMs have brought fresh air in the field of perovskite (PeSCs) solar
cells. GRMs can simultaneously or individually optimize the photovoltaic
parameters by taking advantage of their high charge mobility to provide
additional percolated pathways for efficient exciton dissociation and
charge transport in the photoactive layer, by adopting universal work
function (WF) tunable charge transport layers, capable of providing a
perfect energy match for either hole or electron extraction, and to
fabricate flexible TCEs with tailored optoelectronic properties. In this
context, GRMs have been successfully employed by my group in all the
major components of a PeSC with a variety of functions [1-3]. In this talk,
I will highlight our recent progress in improving the PeSCs performance
and lifetime through GRM interfacial engineering, and analysis of the
degradation processes under prolonged illumination. Moreover, I will
give an insight on how the GRMs can act as a fascinating toolbox for
mastering the interface properties of large-area devices, paving the way
for the large-scale commercial deployment of graphene-PeSCs, through
the installation of a 1kWp GRM-perovskite solar farm in Crete.
[1] K. T. Cho et al, Chem Sus Chem 9 (2016) 3040-3044.
[2] G Kavelakis et al, Adv. Energy Mater. 7 (2017) 1602120.
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[3] G Kavelakis et al, Adv. Energy Mater. 8 (2018) 1702287.
[4] C. Petridis et al, Energy Environ. Sci. 11 (2018) 1030-1061.
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Invited and Oral Session I
Hall-1
T9-I2: Micro-and nanostructured bio-surfaces produced by laser-based
approaches for in vitro modulated response of mammalian cells
Valentina Dinca
1Lasers,

NILPRP, Magurele, Romania

The design and processing of instructive surfaces with synergic
mechanical, chemical or topographical properties capable of directing
cell behaviour represents both the main challenge and the main strategy
to guarantee the long-term success of a biomedical device or implant.
Nevertheless, the design must take in consideration the correlation
between cell type, material characteristics and the specific function to
be accomplished for the aimed application. In this work, laser processing
of micro-structured biomaterials (i.e ceramics, polymers) as coatings or
convex and concave topographies for evaluating the role of materials
surface topography on different mammalian cell lines (Mesenchymal
Stem Cells-MSCs, macrophages, modified hepotocites -HepaRGDsRed
cells) responses are presented. First, MAPLE obtained coatings are
presented with their according functionalities. Secondly, an KrF Excimer
laser ablation was used with half-tone masks to produce convex and
concave topographies with controlled surface dimensional parameters
to be used as substrates or matrices for PDMS replicated substrates. All
the surfaces were analysed by Atomic Force Microscopy and Scanning
Electron Microscopy and the contact angle measurements revealed a
direct correlation with the material type and morphology of the sample.
For example, Mesenchymal stem cells in convex and concave
topographies compared to planar surfaces showed different behaviour
from alignment to stretching depending on the topography and material
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stiffness while, although the macrophage shape and size was dependent
on concave and convex PDMS replicated surfaces, no significant impact
on the macrophage’s polarization state was observed. Moreover, when
PDMS replica starting from laser processed surfaces were used for in
vitro studies as models for silicone implants or for hepatocite like cells
differentiation, the regulated expression of the DsRed reporter proved a
valuable tool for rapid screening of novel cell growth substrates
favouring cell differentiation. The physico-chemical characteristics of the
microstructured surfaces, along with the in vitro analyses, suggest that
our designed biointerfaces represent an efficient way to tackle the
design of implant surfaces.
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T9-I3: Multifunctional nanohybrids for biomedical applications
V. Toma1, S. Nitica2, A. Moldovan1, C. Moldovan1, C. Iacovita2, G. Stufiuc3, V.
Chis3, R. Tetean3, N. Leopold3, I. Pavel1,4
1MedFuture

Research Center for Advanced Medicine, Iuliu Hatieganu University of
Medicine and Pharmacy, 6, Pasteur Street, Cluj-Napoca, Romania
2Department of Biophysics, Iuliu Hatieganu University of Medicine and Pharmacy, 6,
Pasteur Street, Cluj-Napoca, Romania
3Faculty of Physics, Babes-Bolyai University, 1, Kogalniceanu Street, Cluj-Napoca,
Romania
4Departement of Chemistry, Wright State University, 3640 Colonel Glemm Hwy,
Dayton, OH, USA
5Department of Functional Genomics and Experimental Pathology, Prof. Dr. Ion
Chiricuta Oncology Institute, Republicii 34 Street, Cluj-Napoca 400015, Romania

In the first part of this talk I will discuss about the latest developments
achieved in our laboratory in the field of synthesis and characterization
of different classes of multifunctional nanohybrids for biomedical
applications. The successful synthesis and characterization of two new
classes of multifunctional hybrid nanoobjects: plasmonic liposomes and
magnetoliposomes will be highlighted. The two strategies that have
been developed for the creation of the two types of nanoobjects
(electrostatic interactions between small unilamelar cationic liposomes
and negatively charged biocompatible gold nanoparticles and
hydrophobic interactions between small SPIONs and neutral
phospholipids) will be presented together with the experimental results
obtained after the rigorous characterization of the nanohybrids by
means of UV-Vis absorption spectroscopy, Photon Correlation
Spectroscopy (PCS), Zeta Potential Measurements, Hyperspectral
Microscopy, Transmission Electron Microscopy (TEM) and vibrational
spectroscopy. In the second part of the talk I will discuss about the
synthesis of a new type of nanohybrids (solid SERS substrates) having as
building blocks different classes of plasmonic nanoparticles synthesized
using original methods developed in our laboratory with a special
emphasis on the influence of the molecular layer present on top of the
nanoparticles on the SER spectra obtained using these solid substrates.
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Recent results obtained on chiral pharmaceutical compounds and
biological fluids (blood plasma and saliva) will be also addressed.
Aknowledgments: Our group highly acknowledges financial support
from the Competitiveness Operational Programme 2014-2020 POC-A1A1.1.4-E-2015, financed under the European Regional Development
Fund, project number P_37_765 and from CNCSIS-UEFISCDI, projects no.
PN-III-P4-IDPCCF-2016-0112, contract no. 6/2018"
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T9-O1: Antibacterial properties of cellulose-based fibers covered with
ZnO and Al2O3 thin films
M. Popescu1, C. Ungureanu2, F. Nastase1, M. Banu1, V. Tucureanu1,3, M.
Suchea1,4
1National

Institute for Research and Development in Microtechnologies, IMT,
Bucharest, Romania
2Faculty of Applied Chemistry and Materials Science, University Politehnica of
Bucharest, Bucharest, Romania
3Faculty of Materials Science and Engineering, Transilvania University of Brasov,
Brasov, Romania
4Center of Materials Technology and Photonics, School of Electrical Engineering,
Technological Educational Institute of Crete, Heraklion, Greece

Surface modification of fabrics with inorganic materials receive
significant interest in biomedical applications. The aim of the study was
to evaluate the antimicrobial efficacy of metal oxides covering cellulosebased natural and artificial fibers. Cotton is the most widely used natural
fiber and viscose is the first artificial fiber available. The efficiency of the
nanostructured layer is determined by its thickness, uniformity,
configuration and adherence to the flexible substrate. Conformal
coatings with ZnO and Al2O3 of cotton and viscose fabrics were achieved
by Atomic Layer Deposition (ALD) at low temperature. Morphological
examination conducted by Scanning Electron Microscopy (SEM) shown
the surface functionalization, and the distribution of Zn and Al oxides
was evaluated by Energy Dispersive X-ray (EDX) elemental analysis with
mapping function. Fourier Transform Infrared Spectroscopy (FTIR)
spectra disclosed the chemical structures of our organic-inorganic
composites. Decreased wettability of the functionalized textiles was
assessed by contact angle measurements and was correlated with 60%
inhibition of Escherichia coli and Staphylococcus aureus on the coated
fabrics evaluated after 18 hours of incubation.
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T9-O2: Bone's integration profiles of some new Fe-Mn-Si implants in
rabbits
L. Burtan1, L. C. Trinca2, M. Fantanariu1, L. D. Hritcu1, T. Stanciu1, G. Tipa1, S.
Stanciu4, C. Solcan3
1Clinics

Department, Ion Ionescu de la Brad University of Agricultural Sciences and
Veterinary Medicine, Iasi, Romania
2Exact Sciences Department, Ion Ionescu de la Brad University of Agricultural Sciences
and Veterinary Medicine, Iasi, Romania
3Preclinics Department, Ion Ionescu de la Brad University of Agricultural Sciences and
Veterinary Medicine, Iasi, Romania
4Materials Science Department, Gheorghe Asachi Technical University, Iasi, Romania

The ideal biodegradable material should be active only during the
healing period in order that thereafter to disappear without leaving
harmful traces in the body [1]. Fe-Mn-Si alloys are promising candidates
as biodegradable materials with suitable mechanical properties and
degradation behavior designed for long term orthopedics implants [2].
Addition of Mg and Ca may increase the bioactivity of a biomaterial
either by enhancing the interactions at the implant-bone interface and
by promoting osteoblasts’ activation [3].
A serie of Fe-Mn-Si based alloys was obtained from high purity metals by
using UltraCast melting equipment. Mg and Ca were used as additional
elements in order to improve the low degradation rate of the Fe-Mn-Si
alloy. Surface morphology of the new biomaterials was investigated
using scanning electrons microscopy (VegaTescan LMH II, SE detector)
and X-ray dispersive energy analyze (Bruker EDSequipment). In vivo
degradation behaviors, biological compatibility and the activity of FeMn-Si + MgCa alloys were studied on a tibia implant model in rabbits.
The body response to tibial implants was characterized by using
standard biochemical, histological and radiological methods of
investigation.
After 30 days implantation period in the rabbits tibia, the alloy’s surface
presented signs of general corrosion process and enrichment of the
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chemical composition in C, O, Ca, P, Mg, Na and S. During experimental
period, the biochemical parameter’s variations were related with the
main stages of the bone fracture repair. The implantation of the Fe-MnSi alloys in the rabbit’s tibia has provided the necesarry mechanical
support to the the injured bone area but also facilitated the growth of
the newly connective tissue, as well as osteoid formation and
mineralisation as revealed by CT reconstructed images and validated by
the bone morphometric indices.
The present study highlighted that Fe-Mn-Si+MgCa alloys are capable to
promote better osteoinduction and osteointegration processes when
compared to Fe-Mn-Si alloys or with the standard (AISI 316L) stainless
steel.
[1] Y. F. Zheng et al, Mat. Sci. Eng.: R: Reports 77 (2014) 1-34.
[2] L. C. Trincă et al, Appl. Surf. Sci. 352 (2015) 140-150.
[3] M. Fântânariu et al, Appl. Surf. Sci. 352 (2015) 129-139.
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T9-O3: An investigation of the shape-dependent antibacterial activity
of different metal nanoparticles
A. AlShareef1, K. Laird2, R. B. M. Cross1
1Emerging

Technologies Research Centre, School of Engineering and Sustainable
Development, Faculty of Technology, De Montfort University, Leicester, United
Kingdom
2The Infectious Diseases Research Group, School of Pharmacy, Faculty of Health and
Life Sciences, De Montfort University, Leicester, United Kingdom

Increasingly, microbial organisms are becoming resistant to antibiotics
and disinfectants demonstrating a need for new, effective antibacterial
agents [1]. Nanoscale materials have emerged as potential candidates in
this area. For example, nanoscale silver has been utilised to control
bacterial growth in various applications including dentistry, coated
medical devices and water filtration [2]. The antibacterial activity of
silver nanoparticles against organsims such as Escherichia coli has been
investigated previously and found to be size dependent, where the level
of antibacterial activity is closely-correlated to the dimensions of the
nanoparticles, with activity levels increasing as dimensions decrease [3].
However, relatively little work has been reported on the effects of
particle shape in this regard [4]. In this study, the shape-dependent
antibacterial activity of particles of silver, copper (II) oxide and gold,
produced via chemical solution methods, were investigated against
Escherichia coli and Enterococcus faecium for Gram-negative bacteria
and Gram-positive bacteria respectively. The materials were
characterised with scanning electron microscopy, transmission electron
microscopy, energy dispersive x-ray spectroscopy, X-ray diffraction and
UV-Vis spectroscopy. Antibacterial activity was screened for using the
disk diffusion method and optical densities studied to elucidate the
minimum inhibitory concentrations and growth kinetics of the
organisms under test; viable count growth curves were then obtained.
The results demonstrate that particle shape – of all materials – has a
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significant effect on their antibacterial efficacy, with those materials
with the highest levels of facet reactivity having the greatest effect. The
potential mechanisms of action that lead to these effects will also be
highlighted and discussed, as this is still an area of conjecture that
requires further study.
[1] J. S. Kim et al, Nanomed.: Nanotech Bio. Med. 3 (2007) 95-101.
[2] M. Catauro et al, J. Mat. Sci. 15 (2004) 831-837
[3] Z. Lu et al, J. Mat.Sci. 24 (2013) 1465-1471.
[4] A. Alshareef et al, Acta Met. Sin. 30 (1) (2017) 29-35.
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T9-O4: Water solutions of fullerenes C60 and C70: new opportunities
for biomedicine
O. Kyzyma1,2, M. Kuzmenko1,2, Y. Prylutskyy1, S. Sarantseva3, O. Bolshakova3,
K. Siposova4, M. Avdeev2, O. Ivankov2, L. Bulavin1
1Physics
2Frank

department, Taras Shevchenko Kyiv National University, Kyiv, Ukraine
Laboratory of Neutron Physics, Joint Institute for Nuclear Research, Dubna,

Russia
3B. P. Konstantinov Petersburg Nuclear Physics Institute, National Research Center
“Kurchatov Institute”, Gatchina, Russia
4Biophysics department, Institute of Experimental Physics, Kosice, Slovakia

Nowadays, water soluble forms of fullerenes are of current interest
regarding biomedical applications. Recently it was shown that C60
fullerene complexation with several antitumor drugs leads to the
enhancement of their anticancer activity [1,2]. It was assumed that the
reason for this effect is the membranotropic activity of C60 fullerene
which results in the enhanced delivery of fullerene-drug complexes to
the cytosol of tumor cells [3]. Also, neuroprotective effect was revealed
for fullerenol and hydrated fullerene C60 [4]. The present work is
devoted to the comparison of the efficiency of fullerene C60 water
solutions with respect to their application for the treatment of
oncological and neurodegenerative diseases. Different methods of
preparation of fullerene water solutions were considered. At the initial
stage of research, the detailed structure analysis for each solution in
water and after fullerene transfer in saline solution included several
methods (small-angle X-ray and neutron scattering, dynamic light
scattering, atomic force microscopy, transmission electron microscopy,
UV-Vis spectroscopy). At the next stage, cytotoxicity in vitro tests with
mammalian fibroblasts of Chinese hamsters, line V-79, revealed good
survival at fullerene concentrations up to 5 µg/ml. Subsequent
investigations of the complexation of fullerenes with anticancer drugs
for potential enhancement of their activity concerned the interaction of
C60 with berberine and ICR-191.
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The detection of complex formation in mixture of C60 with the drugs was
the first step prior to further biological in vitro and in vivo tests. Finally,
the effective inhibition of growth and depolymerization of lysozyme
amyloid fibrils by fullerenes C60 and C70 were revealed, which makes
their promising agents in the treatment of neurodegenerative diseases.
[1] Yu. I. Prylutskyy et al, Phys. Chem. Phys. 17 (2015) 26084.
[2] S. Prylutska et al, Nano Res. 10 (2017) 652.
[3] R.R. Panchuk et al, J. Biomed. Nanotechnol. 11 (2015) 1139
[4] S. Darabi et al, Journal of Mazandaran University of Medical Sciences ci
26 (2017) 250.

T9-O5: Approach regarding the antibacterial responsive attitude of
some composites consisting of micro/mesoporous (Ag+)Ag0/support
N. Vrinceanu1, M. Suchea2,3, C. M. Rimbu4, D. Coman1, N. Ouerfelli5
1Department

of Industrial Machines and Equipments, Lucian Blaga University of
Sibiu, Sibiu, Romania
2Center of Materials Technology and Laser, School of Electrical Engineering,
Heraklion, Greece, Technological Educational Institute of Crete, Heraklion, Greece
2National Institute for Research and Development in Microtechnologies, National
Institute for Research and Development in Microtechnologies, Bucuresti, Romania
3Public Health Department, Ion Ionescu de la Brad University of Agricultural Sciences
and Veterinary Medicine, Iasi, Romania
4Department of Chemistry, Imam Abdulrahman Alfaisal University, Dammam, Saudi
Arabia

Our research targeted onto a biocompatible system based on
micro/mesoporous (Ag+) Ag0/support. The starting point envisages the
composites system ability to develop barrier behavior for living systems
against oxidative stress. Our study centers on the essence that the
(Ag+)Ag0/ZnO/clinoptilolite’s architecture attributes can be tailored in a
predictable manner to fulfill the requirements of antibacterial
performance against both the Gram positive and Gram negative
bacterial strains, with important role in infectious pneumonia etiologies.
The clinoptilolite species with different surface architectures were
obtained through ionic exchange of Na+ with Ag+, by treating the samples
with AgNO3 solution. The samples have been maintained in direct
contact with AgNO3 solutions, at the dark, for 24 hours. Finally, the
samples were rinsed with distilled water, and then dried at room
temperature. The investigation system of samples, meaning SEM, FT-IR
spectroscopy and TGA, reveals their profile. After the testing, according
the inhibition areas of bacterial development, it was noticed that all
tested samples have bacterial activity. Since these investigations are not
very accurate and one cannot certainly state what is their efficiency, the
antimicrobial evaluation was made in terms of sample quantity occurred
in the culture medium. It is noteworthy to mention that the viability and
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growth is stronger against reference strains, like Klebsiella pneumonia,
E. coli Pseudomonas aeruginosa. The study stresses the antibacterial
role of zeolite specimens with silver against Gram-negative bacteria and
Gram-positive bacteria in terms of synthesis conditions, and architecture
features. When treated with silver, the viability and growth of
clinoptilolite, were not significantly affected by incubation with
concentration at any time evaluated. The originality relies on the fact
that, the nanocomposites can modify modify their toxicity with respect
to bacteria involved in bacterial pneumonia. In vitro testing of
Ag+/Ag0/ZnO/clinoptilolite showed the antimicrobial potential against
diverse bacterial strains involved in pneumonia etiologies.
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T9-O6: Osseointegration evaluation of some Zr-Ti alloys with
hydroxyapatite-zirconia-silver coating layers in pigs tibia
L. C. Trincă1, D. Mareci2, R. M. Souto3, L. Burtan4, V. Vulpe4, G. Pavel5, I.
Motrescu1, S. A. Strungaru6, L. A. Strat7, C. Solcan5
1Exact Sciences Department, Ion Ionescu de la Brad University of Agricultural Sciences

and Veterinary Medicine, Iasi, România
2Chemical Engineering Department, Gheorghe Asachi Technical University, Iasi,
România
3Chemistry Department, University of La Laguna, Tenerife, Spain
4Clinics Department, Ion Ionescu de la Brad University of Agricultural Sciences and
Veterinary Medicine, Iasi, România
5Preclinics Department, Ion Ionescu de la Brad University of Agricultural Sciences and
Veterinary Medicine, Iasi, România
6Biology Department, Al. I. Cuza University, Iasi, Romania
7Pharmacology Department, "Grigore T. Popa” University of Medicine and Pharmacy,
Iasi, România

The wide range of potential applications with economic impact has
induced the exponential growth of the practical research focused on the
coating layers deposited on the implant surface [1], although there are
only few studies that have reported in vivo investigations of the surface
layers‘biotransformation within the regenerating tissue and its impact
on bone formation [2]. This paper presents a multidisciplinary
investigation focused on the osseointegration characteristics of a series
of Zr-Ti alloys with hydroxyapatite-zirconia-silver layer [3], in a pig tibia's
model.
Samples were implanted in some healthy pigs’ tibia for 30 days, during
which, standard biochemical, physiological, radiological and clinical
examinations were performed. At the end of experimental period,
implant samples were evaluated by scanning electron microscopy
(SEM/EDX) in order to establish the main surface changes. Also,
histomorphometric and computer-tomograph analysis were performed
in order to highlight the influence of hydroxyapatite-zirconia-silver

276

coating layer in the newly bone formed subsequent to normal fracture
repair process.
The correlative imaging-based techniques provided quantitative insight
from the nano- to macroscales and revealed intense both ways
biochemical interactions at the contact interface between pig ‘s tibia and
hydroxyapatite-zirconia-silver coating layer. In the case of coated
implants, the newly bone tissue formation was induced by the intense
activity of the cuboid osteoblasts with multi-layered layout dispose, that
will be transformed in osteocytes once their entrapment into bone bay's
lacune. Bony areoles showed a large network of reticulin fibers,
numerous capillaries, and many osteoprogenitor cells as well as
numerous macrophages loaded with some acicular brown pigmentated
formations (originated from implant’s coating layer).
The elemental nanoscale mapping of the bony-implant interface showed
that Zr and Ag were present primarily in the osseous tissue, being
colocalized with C and S respectively, fact being a strong evidence of
subcellular interactions that explaines Ag and Zr stimulating effect in
osteoblasts proliferation.
[1] R. Junker et al, Clin. Oral. Impl. Res. 20 (2009) 185-206.
[2] M. Marchioni et al, Coord. Chem. Reviews 364 (2018) 118-136.
[3] D. Mareci et al, Appl. Surf. Sci. 389 (2016) 1069-1075.
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On-surface synthesis of 2D organic polymers is an emerging strategy for
the design of new materials with remarkable conduction, magnetic or
catalytic properties. The advantage of this technique is to preserve the
functionality of the molecule in the self-assembly. Through this
approach, different 2D polymers were obtained in the last 10 years
whose physical properties may be similar to those of graphene. [1-2]
However due to the non-reversible character of the covalent bond
involved in the growth process, self-healing is prevented and the
crystallization in delicate to control. Polymers with only limited size (few
tens of nanometers) were obtained. Very recently, we have developed a
process that allows the fabrication of defect-free covalent 2D polymers
extended over micrometer scale.
Our objective is to synthesize covalent single layer of conductive
polymers combining organic and inorganic species. We show that such
extended materials can be obtained under UHV conditions. In particular,
the co-deposition of quinonoid zwitterion molecules with iron atoms on
a Ag(111) or Au(110) surfaces enables the formation of new 2D
conductive materials with very interesting magnetic properties of the Fe
atoms. This work opens up the field of on-surface chemistry for the
construction of large covalent metal organic coordination networks
materials in a single layer regime. [3]
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Fig. 1. Co-deposition of quinoid zwitterion molecules with iron atoms on a Ag(111)
surface allows the formation of micrometer-sized single domains based on covalent
coordination bonds

[1] N. Zwaneveld et al, JACS 130 (21) (2008) 6678-9.
[2] M. Koudia M. Abel, Chem. Commun. 50(62) (2014) 8565-8567.
[3] M. Koudia et al, Nano Research 10 (2017) 933-940.

T6-I2: Theoretical design of Edge-Disordered Graphene Nanoribbon
FETs
K. Takashima1, T. Yamamoto1,2
1Electrical
2Liberal

engineering, Tokyo University of Science, Katsushika-ku, Japan
Arts, Tokyo University of Science, Katsushika-ku, Japan

Graphene is expected to be a channel material of field effect transistors
(FETs) because of its high carrier mobility. However, no band gap of the
graphene is a serious problem for its FET application. One possible way
to overcome the gap-opening problem is to process it in the form of a
nanometer width ribbon, referred as graphene nanoribbons (GNRs).
They have been successfully applied to FETs with high on-off ratio.
Although the resistance of GNR is known to increase dramatically with
edge disorder, the effects of edge roughness on the FET characteristics
(e.g., on-off ratio and subthreshold) have not been clarified yet. In this
study, we have investigated the coherent electronic transport in edgedisordered armchair GNR FETs (ED-AGNR-FETs) using the
nonequilibrium Green’s function method combined with a tight-binding
model.

Fig. 1. Simulation model of GNRFET.
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In our simulation model, the edge disorder is modeled by adding or
removing pairs of carbon atoms at the edges. We calculated drain
current (Id) versus gate voltage (Vg) characters of ED-AGNR-FETs by
changing the roughness concentration P from 0% to 30% and the ribbonwidth from 2.21nm. We confirmed that average values of device
characteristics deteriorated with increasing of P. However, even for P =
30%, some GNR-FETs show that sub-threshold slope values are smaller
than 60mv/dec which is the limit value of planer FET as considered here.
Furthermore, we investigate optimal position of edge roughness to
improve FET characteristics.
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T6-O2: Structure and stability of magnetic fluids in bulk and at
interfaces by neutron scattering
V. Petrenko1,2, A. Nagornyi1,2, M. Rajnak3, I. Gapon1,2, M. Timko3, L. Bulavin2,
P. Kopcansky3, M. Avdeev1
1Frank

Laboratory of Neutron Physics, Joint Institute for Nuclear Research, Dubna,
Russia
2Physics Department, Kyiv Taras Shevchenko National University, Kyiv, Ukraine
3Deparment of Magnetism, Institute of Experimental Physics SAS, Kosice, Slovakia

Magnetic fluids or ferrofluids (FFs) are fine liquid dispersions of magnetic
nanoparticles (MNPs) (characteristic size ~10 nm) covered with
surfactants for preventing their coagulation in different conditions [1].
The understanding of mechanisms of ferrofluids stability is an important
factor in the synthesis of highly stable magnetic colloids with defined
properties. Diagnostic of aggregation and determination of the
aggregation regimes and their control in biocompatible magnetic fluids
are necessary for their development in biomedical applications.
Behavior of magnetic nanoparticles in bulk and at interfaces can be very
different due to specific adsorption properties, which should be
considered in a variety of applications. An open question is the possible
differences in the FF stability in bulk and at interfaces. Neutron
scattering is powerful technique for structure diagnostic of various
objects within length scale 1-100 nm in bulk (small-angle scattering
method) and at interface (neutron reflectometry). Various types of
magnetic fluids on non-polar organic solvents and on water were
considered. Diagnostic of aggregation and determination of the
aggregation regimes were done for water-based FFs. Also, the
microstructure of non-polar ferrofluids with excess of surfactant and
inter-particles interaction were investigated by SANS. It was observed
that the structural organization of nanoparticles at interface depends on
the MNPs concentration in ferrofluids, as well as on the structural
organization of MNPs in bulk. Also, the impact of the stabilization type

282

of FFs together with the kind of magnetic components were
investigated. The influence of gravity and external magnetic field on the
adsorption properties of magnetic particles and their behaviour at
interface was considered including free surfaces (air/FFs). Mono- and
multi-layered structures of ferrofluids at interfaces were studied. The
possibility of anchoring MNP from FFs on substrates by external
magnetic fields was discussed. It was obtained that along with the
structural stability in bulk the considered MFs are characterized by the
interface stability as well.
[1] V.I. Petrenko, et al. Chapter 10. Magnetic fluids: structural aspects by
scattering techniques. Modern Problems of Molecular Physics. Selected
Reviews Springer Proceedings in Physics (eds. Leonid Bulavin and Alexander
Chalyi) 2018.
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T6-O3: WAXD analysis of nano-modified composites including TiO2,
SiO2, GO, GR, Ag, for textile materials impregnation
D. Timpu1, M.-C. Rosu2, C. Socaci2
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Romania
2Fizica sistemelor nanostructurate, National Institute for Research and Development
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The improvement of the properties for leather and other textile material by
using nano-composites has large applications and possibilities. The purpose
of this study was to investigate by Wide Angle X-Ray Diffraction, the thin
changes in crystalline structure of precursors after chemical and/or thermal
treatment. Like precursors we used TiO2, SiO2, GO- graphene oxide, GRreduced graphene oxide, Ag (starting from AgNO3 and reduced from Ag+ to
Ag0). The morphological and structural properties of prepared materials
were investigated by X-ray diffraction, FTIR spectroscopy and SEM analysis.
The subsequent chemical (ascorbic acid C6H8O6, 80oC, drying) and thermal
(300oC/15 min) treatments have modified the crystallinity parameters of
precursors.
Acknowledgments: This work was supported by a grant of Romanian
Ministry of Research and Innovation, CCCDI – UEFISCDI, Project number PNIII-P1-1.2-PCCDI-2017-0743/44PCCDI/ 2018, within PNCD III.
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1Faculty

of Physics, Babes-Bolyai University, Cluj-Napoca, Romania
and Environmental Chemistry, University of Szeged, Faculty of Science and
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Institute for Interdisciplinary Research on Bio-Nano-Sciences, Cluj-Napoca, Romania
4Institute of Environmental Science and Technology, University of Szeged, Szeged,
Romania
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Chemical Engineering, Cluj-Napoca, Romania
2Applied

Heterogenous photocatalysis is considered a promising and costeffective method amongst advanced oxidation processes. The
photocatalyst and its photocatalytic activity in a given catalytic system is
deter-mined by its morpho-structural proprieties, which could be
controlled during solvothermal synthesis, yet their actual mathematical
description requires huge amount of data, time and resources [1].
In this study, ZnO photocatalysts were synthesized via solvothermal
method. The process parameters were optimized using the Box-Behnken
experimental design (BBD) to maximize the photocatalytic efficien-cy of
the obtained catalyst. This black-box model based statistical prediction
method was chosen to decrease the number of the experimental runs
necessary to build the empirical model, resulting significant economies
in the allocated resources and time for the research. The input variables
of the model were the parameters of the reaction (the composition of
the used solvent and the precursor) associated to the solvothermal
crystallization parameters (temperature and duration), while the output
was selected as the photocatalytic degradation efficiency of methyl
orange under UV light irradiation, with two different set-ups. In order to
minimize the number of experiments necessary to build the
mathematical model we used a fractional factorial experi-mental design
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(BBD) as described in [2,3]. Thus, a specific set of experiments were
carried out to feed the model with the necessary amount of data for
model building. This was followed by the optimization of the model to
calculate the optimal synthesis parameter values to maximize the
photocatalytic efficiency. These predicted optimal conditions were
verified by new experimental data. The new experimentally resulted
values successfully verified the model predictions. The present work
pointed out the applicability of semi-empirical predictive models in the
synthesis of photocatalysts to minimize time and resource consumption
of highly active photocatalyst synthesis.
Acknowledgment: The researchers of this study would like to emphasize
their gratitude towards the National Scientific Academy of Hungary for
funding this research.
[1] S.L.C. Ferreira et al, Analytica Chimica Acta 597 (2007) 179-186.
[2] M. B. Muneer et al, Materials and Design, 86 (2015) 948-956.
[3] A. Piqué, Applied Physics A, 105 (3) (2011) 517-528.
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T6-O5: Raman spectroscopy investigation of structural changes and
defects in CVD graphene transferred on oxidized silicon substrate
M. Purica, F. Comanescu, A. Istrate
IMT-Bucharest, National Institute for Research and Development in
Microtechnologies, Bucharest, Romania

Raman spectroscopy is considered one of the nondestructive and
powerful techniques which has succesfully applied to investigation and
characterization carbon nanomaterials such as graphene, graphene
oxide, carbon nanodots and nanotubes and to study other twodimensional materials beyond graphene. Raman spectroscopy is also
one of the best tools to assess the quality and the degree of structural
properties modification of graphene in various technological processes
such as synthesis followed by graphen transfer on different substrates.
In this work we present the results of micro-Raman studies of graphene
grown by CVD on copper foil surface and then transferred on SiO2/Si
substrate. Raman spectra were collected at room temperature using
LabRAM HR system at 633 nm and 514 nm carefully for avoiding the
sample demage or laser induced heating. Analysis of the characteristics
of the main Raman bands G (~1580 cm-1), 2D (~2700 cm-1), D (~1350
cm-1), DI (~1620 cm-1), D+Dl (~2950 cm-1) and bands located at ~1580 cm1
, ~2700 cm-1 and the intensities ratios ID/IG, I2D/IG, ID/IDl, highlighted
the quality and defects densities of the CVD grown graphene.
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Graphene-based polymer nanocomposites have many applications in
various domains [1, 2] and are strongly dependent on the dispersion of
the two components within the composite structure. In this study we
show some experimental results obtained on graphene
flakes/polydimethilsiloxane (PDMS/xG) nanocomposite thick films and
on silica/graphene flakes/polydimethylsiloxane nanocomposite thick
and thin films.

a)

b)

Fig.1 Investigations of PDMS/xG thick films: a) SEM image of PDMS/0.1G;
Transmittance
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The structural, morphological optical and magnetic properties of the
nanocomposites with different graphene and silica contents were
studied using XRD, SEM, Raman, FTIR, XPS, UV-VIS and EPR methods
(Fig.1 a, b).
It was established that the physical properties of nanocomposites are
controlled by interfacial interactions, agglomeration and exfoliation of
the filler. The addition of SiO2 nanopowder could play a role in the
exfoliation process of graphene flakes into the polymer matrix.
[1] M. Chipara, F. Iacomi, J.M. Zaleski, J.Bai, J. Opt., Adv. Mater, 8(2)
(2006) 820-824.
[2] D. Toloman, A. Popa, M Stan, C. Socaci, A.R. Biris, G. Katona; F.
Tudorache, I. Petrila, F. Iacomi, Appl. Surf. Sci., 402 (2017) 410-417.
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T6-O7: Optimal energy harvesting units based on silicone elastomers
C. Tugui1, M. Cazacu1
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Romania

Dielectric elastomer transducers are deformable capacitors that
consisting of highly stretchable elastomer film sandwiched between two
compliant electrodes [1]. These devices are able to convert mechanical
strain energy from a renewable source (e.g., ocean wave, body motion,
etc.) straight to electrical energy. For high conversion efficiencies the
elastomeric films should meet certain properties such as high dielectric
strength, high dielectric permittivity and low plastic deformation. Beside
elastomers properties, finding suitable electrodes represents a great
challenge. The electrodes should be compliant, patternable and able to
keep their electrical conductivity under repeated and large deformation.
For obtaining efficient conversion units were designed two types of
electrodes, an ultrathin silver electrode and a PDMS-carbon black rubber
electrode. To evaluate the electrode efficiency, were fabricated three
harvesting units having one, two and three active layers, respectively.
The obtained results showed that the achieved electrodes work
perfectly under large deformation and after hundreds of repeated
harvesting cycles.
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Multi scale computational methods have very often been proved to be
very a useful tool for exploring the properties of the materials and for
tailoring already known structures in an effort to enhance their
performance [1]. At the same time nanoporous materials are studied the
recent years for more and more new properties and applications. From
gas adsorption and/or separation [2,3] from their mixtures to
applications as drug carriers for controlled released of the drug
molecules to their target. In this presentation, the results of a number of
recent studies from our group will be presented that use multiscale
computational techniques for characterizing nanoporous materials,
predicting their performance on various applications and as a tool to
help tailor already synthesized materials for improving their properties.
For the electronic scale, quantum Chemistry methods results are
presented that investigate the stability of new modified materials and
their interaction strength with other small molecules, like CH4, CO2, H2S
etc. Scaling up the calculations, classical simulations like Monte Carlo
and Molecular Dynamics ones are used to examine the materials
concerning their macroscopic properties.
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[1] M. Kotzabasaki, E. Tylianakis, E. Klontzas, G.E. Froudakis, Chem. Phys.
Lett., 685 (2017) 114-118.
[2] P. Z. Moghadam et al, Chem Sci. 8(5) (2017) 3989-4000
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Triggered by graphene, 2D materials research is growing rapidly over the
last decade. Single layers cleaved from materials such as graphite,
molybdenum disulfide (MoS2) and other semiconducting transition
metal dichalgogenides (TMDs) display exciting low-dimensional physics.
Similar to graphite, TMDs layered 3D structure allows for the extraction
of single or few honeycomb lattice layers but unlike gapless graphene,
2D TMDs exhibit a direct electronic energy bandgap and striking exciton
phenomena. TMDs unique electronic and optical properties depend on
composition, dimensionality, strain, defects, chemical modification and
nanostructuring, so that they may be engineered for specific
applications. When combined in heterostructures, with graphene and/or
other materials, TMDs offer great promise in nanotechnology.
Transistors, solar cells, light-emitting devices, sensors, and inexpensive
catalysts are some of the technological applications already
demonstrated using these materials. Rapid progress in the field has
raised great expectations as well as many fundamental and practical
issues. Complete and detailed theoretical understanding of the atomic
and electronic structure of these materials and their nanostructures,
besides interpreting and guiding experiments, can provide guidelines for
the design of efficient applications. We will present theoretical results
focusing on how TMD properties depend on dimensionality, strain, and
nanostructure. Density functional theory calculations combined with
simple models clarify the effect of strain on TMD electronic and dielectric
properties, the role of the metallic edge states in these otherwise
semiconducting materials, especially in quasi-1D and 0D systems, and
nanostructure stability. We will also present theoretical results on
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TMD/graphene heterostructures with potential applications and
compare their properties with those of their constituent parts. Finally,
we will briefly discuss some of the theoretical challenges involved in
understanding these systems.
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T3-I5: Luminescent materials for solid state lighting and solar cell
applications
H. C Swart1, J.J. Terblans1, RE Kroon1, V. Craciun2
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Luminescent compounds and materials have numerous uses. The
emission properties, whether of a fast decay rate fluorescent material or
a slow decay rate phosphorescent material, are defined by the chemical
composition and the physical structure of the luminescent material. The
crystal field that is determined by the environment in the host material
in combination with the various dopant ions with the correct valence
state can be used to obtain emissions from the Ultra violet (UV) to the
infra-red (IR) wavelength ranges. Phosphor materials have been
successfully used to improve the efficiency of various applications.
Nanoparticles both undoped and doped with different rare earth
elements were synthesized by several synthesized techniques. The
major problem that limits solar cells’ efficiency is their insensitivity to the
whole solar spectrum which is the so-called spectral mismatch.
Therefore, several mechanisms have been explored based on
photoluminescence to convert the solar cell spectrum where the
spectral response of the solar cell is low to regions where the spectral
response of the solar cell is high. Downconversion, up-conversion and
downshifting are some of the mechanisms that may be applied to
improve the spectral response. Examples of different phosphor
materials with different applications such as Solid State Lighting will be
shown.

[1] H.C. Swart, I.M. Nagpure, O.M. Ntwaeaborwa, G.L. Fisher and J.J.
Terblans, Optics Express, 20(15) (2012) 17119
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[2] H.C. Swart et al, Nucl. Instrum. Methods B 267 (2009) 2630–2633.
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Molybdenum trioxide (MoO3) is a widely used semiconductor oxide with
applications in many fields, as gas sensor, photochromic and optical devices,
component of solar cells, a material of electrodes and as a catalyst in
different applications. Many studies are focused on the two crystal phases
of MoO3 (the thermodynamically, metastable hexagonal and stable
orthorhombic) the photocatalytic activity for the degradation methylene
blue and rhodamine B under visible irradiation [1].
In the present study orthorhombic MoO3 (α-MoO3) with different facet
ratios were fabricated through a simple hydrothermal method. The assynthesized products were characterized by various characterization
methods such as: X-ray diffraction, scanning electron microscopy, infrared
spectroscopy and N2 adsorption/desorption (BET).
The adsorption capacity of the oxides was investigated with anionic (methyl
orange, congo red) and cationic (rhodamine B and methylene blue) dyes and
with hexadecyltrimethylammonium bromide (CTAB) aqueous solutions.
These results were evaluated based upon the ratio of (110), (040) and (021)
crystal facets. The adsorption processes on α-MoO3 were examined with
two different methods: in aqueous MoO3 suspension and with a filtration
method (α-MoO3 sample contained microfilter, with inorganic or cellulose
acetate membrane), with the first method the adsorption isotherm and with
the second method the adsorption capacity and the reusability were
determined.
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Recent theoretical studies have shown that how the adsorption processes
take place on the (010) α-MoO3 crystallographic plane [2]. Zhifeng Yan et al.
with cluster models, carried out, if MoO3 (010) surface is hydrogenated and
generated the Brönsted acid sites, NH3 can adsorb in a form of NH4+ species.
To verify the theoretical studies, we have selected our model organic
pollutants which contained amine functional groups. We confirmed as the
theoretical studies presented that the adsorption depends on the (010)
crystal facet dominance.
[1] A. Chithambararaj et al, Sci. Adv. Mater. 6 (2013)1-11.
[2] H. Hu et al, J. Exp. Nanosci. 10(17) (2015) 1336-1346.
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T3-O7: MPPT and PI control of a buck-boost converter in PV systems
for battery charging
A. Karaarslan, Ö. Özkara
France Energy Systems Engineering, Yıldırım Beyazıt University, Ankara, Türkiye

In recent years, there have been a significant increase in studies of
renewable energy resources. One of the most important renewable
energy resources is solar energy. During all day, generated energy should
be used, so the charging is a key to enhance facilities in terms of solar
energy. Howewer storage of aquired energy depends on some
parameters such as tempeture, radiation, density of photons. In order to
overcome this paramaters which cause decrease of productivity, some
methods have been developed and implemented. Therefore, to take
maximum benefit, MPPT (maximum power point tracker) has been
improved with different approaches. On the other hand, dc-dc converter
topologies have been obtained to provide intended power or voltage. In
this study, a buck-boost converter has been used with MPPT including
pertubation and observation approach and PI control supplies to ideal
duty cycle according to feedback values. Consequetly, efficient battery
charging system have been tried to design. Related system has been
designed on SIMULINK and simulated by taking the results of system
behavior.
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T3-O8: Preparation of Fe2O3 thin films by the coating thermal
decomposition method and their annealing effect in O2
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In nowadays, silicon (Si) based solar cells are occupied approximately 90%
of the global market share of solar cells. However, the Si raw material has a
serious problem that is the rise in prices and the supply shortage. Iron oxide
(Fe2O3) is attracted much attention as a promising material for the light
absorption layer of the next generation high conversion efficiency thin film
solar cells, because it has a large absorption coefficient. This material is
present inexhaustibly on the earth.
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.
The manufacturing procedure for Fe2O3 thin films on quartz substrates by
the coating thermal decomposition method is as follows. In the first, the Fe
naphthenates solution were spin-coated on substrates to obtain precursor
films. Next, the spin-coated films were heat-treated at 450℃ for 15 min
using an IR lamp in air. These procedures were repeated five times. Finally,
the pyrolysis of film was carried out at 800℃ for 30 min in air in order to
crystallize Fe2O3 thin films.
Fe2O3 thin films were prepared at sintering temperature of 800 °C for
sintering time of 30 min in the air. From the XRD pattern, the spectrum of
Fe2O3 thin film showed the diffraction peaks peculiar for the intrinsic
hematite structure (α-Fe2O3). From the spectrum of optical transmittance,
Fe2O3 thin films prepared at the same condition was shown the optical
absorption edge in the vicinity of 590 nm (2.1 eV). On the other hand, Fe2O3
thin films prepared in O2 atmosphere was good crystallinity compared with
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that of prepared in air. It considered that the oxygen vacancies in Fe2O3 thin
films was promoted the introduction of oxygen atoms due to preparation in
the O2 atmosphere.
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Bio-polymers for packaging were obtained by extrusion from different
mixtures of starch, water and glycerol. These materials were subjected
to various methods of degradation such as hydration-drying or heating
at high temperatures in order to study the possibilities of destruction or
recycling after the end of life-cycle. There were prepared three types of
samples with different concentrations of starch and glycerol maintaining
their ratio of 4: 1 but with different starch-water ratios. Changes of some
physical properties due to these actions were investigated by IR
spectroscopy [1]. Spectra of degraded samples contain vibration bands
of components: starch, glycerin and water, with intensities proportional
to their concentration. Degradation by drying leads to the removal of a
part of the water without affecting the molecular vibrations of the
starch. Heating the samples at high temperature has the effect of
removing water without a major change in the molecular bonds
vibrations. The samples with higher content of starch are less affected
by thermal degradation and maintain longer time their ordered
structure.
In this present work, WO3 semiconductors were synthesized via
hydrothermal treatment from two precursors (tungstic acid and
ammonium metatungstate hydrate) [1]. Morphological, structural and
optical properties of these photocatalysts were evaluated.
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Composite systems were prepared using three components: commercial
TiO2 (Evonik Aeroxide P25), WO3 synthesized from tungstic acid (HW)
and WO3 synthesized from ammonium metatungstate hydrate (AMT). In
each case, the weight percentage composition was the following: 76%
TiO2 (P25); 12% WO3-HW and 12% WO3-AMT; or in other words: 76%
TiO2 and 24% WO3[2-3].
Concerning the preparation of the ternary composite systems, 1 g
(100%) of composites were added into 50 mL ultrapure water, stirred
until the suspension reached an equilibrium state, then the pH (pH = 1,
4, 7, 10) of the suspension under constant stirring was adjusted using
HCl and NaOH solutions. Afterward, the suspension was washed and
centrifuged with distilled water and ethanol; all samples were dried at
80 ºC.
The obtained composites morphology, structure and optical properties
were characterized with the help of SEM, XRD, IR, Raman Spectroscopy
and DRS. The photocatalytic efficiency of the composite systems was
evaluated by oxalic acid, phenol and methyl orange degradation, under
UV light irradiation. With the means of the characterization methods, it
was confirmed that in all composite systems each three previously
mentioned component can be found in the desired ratios.
In comparison with the activity of P25 under UV light irradiation in the
case of oxalic acid degradation two composite systems (pH = 1, 4) have
shown greatly improved photoactivity; in the case of phenol degradation
one composite system (pH = 10) has shown a slightly improved
photoactivity; and in the case of methyl orange degradation all
composite systems reached a higher conversion rate than the P25
commercial photocatalyst. In this present study, it was proven that the
novel preparation method for WO3-P25 composites increases the
photocatalytic activity for certain model pollutants under UV light
irradiation.
[1] I. Székely et al., Materials 9(4) (2016) 258.
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[3] É. Karácsonyi et al., Catalysis Today, vol. 208 (2013) 19–27.
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Recently, there has been great interest in two-dimensional (2D)
materials, aiming at applications in the electronics and optoelectronics
industries. These materials are very different to their bulk form and have
numerous advantages, i.e. they possess a high degree of anisotropy with
nanoscale thickness, etc. One of the most underdeveloped atomically
thin material is WS2, which has many interesting properties, i.e. indirectto-direct band gap transition, band gap tunability. In this work we report
on the deposition and characterization of crystalline tungsten disulphide
monolayers grown by pulsed laser deposition (PLD) and radio-frequency
assisted pulsed laser deposition (RF-PLD) techniques. The WS2
monolayers were deposited onto sapphire substrates, by irradiating a
WS2 target with a ArF laser system (193 nm wavelength). The laserdeposited 2D monolayers were characterized by X-ray diffraction,
scanning electron microscopy, atomic force microscopy, and Raman
microscopy. We have seen that by modifying the deposition parameters,
one could control the crystalline quality, film thickness, and crystal phase
composition of the resulting WS2 monolayers.
Acknowledgments Financial support from NILPRP through the NUCLEU
program is gratefully acknowledged.
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T6-P8: Fabrication and characterization of slot waveguides for
plasmonic logic gates
S. Iftimie1, A. Radu1, V.-A. Antohe1, L. Ion1, D. Dragoman1,2
1University
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of Bucharest, Faculty of Physics, Magurele, Romania
Sciences, Academy of Romanian Scientists, Bucharest, Romania

This study surveys the fabrication and characterization of slot
waveguides for plasmonic logic gates by electron-beam lithography
(EBL) and local anodic oxidation (LAO). Pristine silicon substrates or
covered with aluminum (Al) and silver (Ag) were used for the fabrication
of slot waveguides. The EBL procedure was performed using a Tescan
Vega scanning electron microscope, while LAO process was done by an
atomic force microscope from A.P.E. Research. The transmission
coefficient, determined using a powermeter, was analyzed as a function
of excitation conditions. The final goal of this study is to fabricate
plasmonic logic gates, and accurately control of dimension of slots
should be accomplished. The advantage of using 2D architectures is
related to the control of working parameters, which ensures both
fabrication tolerance and reproducibility. Keywords: slot waveguide,
EBL, LAO, plasmonic logic gates.
Acknowledgements: This work was financially supported by The
Romanian National Authority for Scientific Research, UEFISCDI, Project
No. PN-III-P4-ID-PCE-2016-0122.
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In the past two decades, in the field of carbon nanotube (CNT) research
important results have been achieved, which revealed that carbon
nanotubes have extremely good electrical and mechanical properties.
Their synthesis is a key issue therefore many efforts have been done to
improve quality. Growing well-aligned carbon nanotube forests is a
promising tool in order to finely tune features required [1].
The aim of the current work is to grow carbon nanotubes forests on
conductive substrate with the CCVD (Catalytic Chemical Vapor
Deposition) technique at 640°C. The applied catalyst contained Fe and
Co and was deposited via dip coating onto an aluminum substrate [2]. In
order to control the height of CNT forest many parameters were varied
during both catalyst layer fabrication (e.g. ink concentration, ink
composition). As-prepared CNT forests were investigated with various
methods such as scanning electron microscopy, Raman spectroscopy,
and cyclic voltammetry [3].
It was concluded that we have developed a simple and cheap method
for the synthesis of CNT forests in a controllable way. With an easy
process it was possible to tune both the height and the quality of carbon
nanotube forests.
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[1] Hata, K. et al. Sci. 306 (2004) 1362–1364.
[2] Dürfler, S. et al. J. Power Sources 208 (2012) 426–433.
[3] Szabó, A. et al. Sci. Rep. 7 (2017) 9557-9568.

T6-P10: Nonequilibrium Kondo effect in a quantum dot coupled to
graphene electrodes in presence of a magnetic field
L. Máthé, I. Grosu
Department of Solid State Physics and Advanced Technology, Babes-Bolyai
University, Cluj-Napoca, Romania

We theoretically analyze the nonequilibrium Kondo effect and transport
phenomena in a quantum dot coupled to pure monolayer graphene
electrodes under an external magnetic field. The considered system is
described by the pseudogap Anderson Hamiltonian [1] and the equationof-motion technique is used to determine the retarded Green's function
of the dot. The Coulomb interaction (U) between localized electrons in
quantum dot is assumed to have arbitrary finite values. We deduce a
formula for the Kondo temperature in function of the sign of the
chemical potential for finite values of the Coulomb interaction. We find
that in the vicinity of particle-hole symmetric point and at the Diracpoint the Kondo temperature vanishes as expected for Dirac fermionbased systems [2]. At low temperatures, for infinite U, Kondo resonances
show up in the density of states (DOS) at the chemical potentials and
their amplitudes decrease with increasing temperature and at high
temperatures disappear totally. In presence of a magnetic field, at
nonequilibrium, the Kondo peaks split into two peaks, with smaller
amplitudes, shifted from the chemical potentials by the Zeeman energy
to the right for spin-up electrons and to the left for spin-down electrons.
In the differential conductance a Kondo peak can be observed that split
up by applying a magnetic field similarly with experiences with metallic
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contacts [3-4]. Similar phenomena take place for finite U where in the
DOS appear two damped peaks along the sharp Kondo peaks. The Kondo
resonance does not rise for zero value of the chemical potential
confirming the fact that in the graphene there are no charge carriers at
the Dirac point.
[1] S.T. Rodriguez, et al., Physica E 96 (2018) 1.
[2] T. Yanagisawa, J. Phys. Conf. Ser. 603 (2015) 012014.
[3] N.S. Wingreen, Y. Meir, Phys. Rev. B 49 (1994) 11040.
[4] Y. Meir, et al., Phys. Rev. Lett. 70 (1993) 2601.

T6-P11: Quasi 1D TMD nanoribbons: metallic edge semiconductors. A
theoretical study
D. Davelou1, E. Kaxiras2, G. Kopidakis1, I. N. Remediakis1
1Department
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Greece
2Department of Physics and John A. Paulson School of Engineering and Applied
Sciences, Harvard University, Cambridge, USA

Transition metal dichalcogenides are layered materials of the type MX2
(Mo-,W-,S2 ,Se2 ), with unique physical properties. In the 2D structure
these materials are direct-gap semiconductors [1], however previous
research on MoS2 has shown that in the lower dimension (1D), the
material present metallic character [2]. In our research we present
theoretical calculations on 1D MoS2, WS2, MoSe2 and WSe2
nanoribbons of various widths. We use Density-Functional-Theory
(DFT) as implemented by the open-source package GPAW [3] and
calculate the electronic properties such as the electron density of
states, the band structures and the wavefunctions of these materials.
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Fig.1: Ball-and-stick model of a typical MX2 nanoribbon with various number of
chalcogen adatoms at the zig-zag edge. The adatoms are color coded according
to the following graphs [4].

Fig. 2: Comparison of DOS (a) and edge energy calculation as a function of
chemical potential (b) for MoS2 nanoribbons with different number of edge
adatoms [4].

For each material, we consider various terminations of the zig-zag edge
with different numbers of chalcogen adatoms. We compare the
electronic properties of the quasi 1D structures to the 2D materials and
we find that similarly to the 1D MoS2 nanoribbon, all other structures
present metallic character around the edges at the HOMO and LUMO
states. Also, according to the Shockley model, we examine the nature
of the metallic states, through the wavefunctions at the edges of the
structures. Finally, we calculate the edge energy as a function of the

chalcogen chemical potential and we conclude on the on the most
stable structure in respect to the number of adatoms [4].
[1] A. E. Maniadaki et al, Solid State Commun. 227(2016) 33
[2] D. Davelou, et al., Solid State Commun. 192 (2014) 42
[3]https://wiki.fysik.dtu.dk/gpaw/
[4] D. Davelou et al, Phys. Rev. B 96 (2017) 165436.

T6-P12: Electronic properties of low dimensional transition metal
dichalcogenide structures
D. Davelou1,2, A.E. Maniadaki1,2, M. Minotakis1,2, K. Stavroulakis1,2, I.N.
Remediakis1,2, G. Kopidakis1,2
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The isolation of atomically thin sheets from layered materials has
generated enormous interest in two-dimensional (2D) crystals. Single
layers cleaved from materials such as graphite, boron nitride, and
molybdenum disulfide (MoS2) have been studied extensively, both
experimentally and theoretically. 2D MoS2 and other semiconducting
Transition Metal Dichalgogenides (TMDs) exhibit novel optoelectronic
properties, different from their bulk counterparts. Similar to graphite,
TMDs layered 3D structure allows for the extraction of single or few
layers but unlike gapless graphene, 2D TMDs possess a direct electronic
energy bandgap. Their unique optoelectronic properties depend on
composition, dimensionality, strain, defects, chemical modification and
nanostructuring, so that they can be engineered for specific applications.
When combined with graphene and/or other materials, TMDs offer new
possibilities in nanotechnology. Transistors, solar cells, light-emitting
devices, sensors, and inexpensive catalysts are some of the technological
applications currently explored using these materials.
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Fig. 1: (left, a-c) Mapping of the original BZ of the 2D TMD to the new BZ of the
TMD nanoribbon. (right) Band structure of quasi 1D MoS2 nanoribbon with two S
adatoms (red dots) compared to band structure of MoS2 monolayer (shaded area)
[3].

We present theoretical results based on Density Functional Theory
calculations for the modification of the electronic and dielectric
properties of TMD monolayers under strain [1], for nanoribbons and
nanoflakes with metallic edge states [2,3], for hybrid TMD/graphene
nanostructures and the substrate induced changes of their
optoelectronic and catalytic properties [4], and for TMD alloys in order
to examine the possibility of continuously tuning the bandgap. Detailed
understanding of the atomic structure, electronic properties and their
manifestation in observable quantities, provides interpretation to
experiments and predictions for the functionality of 2D materials and
nanostructures. Finally, engineering the electronic properties of these
materials may enable their widespread use in applications.
[1] A.E. Maniadaki, G. Kopidakis, I.N. Remediakis, Solid State Commun. 227
(2016) 33.
[2] D. Davelou, G. Kopidakis, G. Kioseoglou, I.N. Remediakis, Solid State
Commun. 192 (2014) 42.
[3] D. Davelou, G. Kopidakis, E. Kaxiras, I.N. Remediakis, Phys. Rev. B 96,
(2017) 165436.

[4] A.E. Maniadaki, G. Kopidakis, Phys. Status Solidi RRL, 10 (2016) 453

T10-P2: Single Step Ohmic Contact for heavily doped n-type Silicon
F. Paul, K. N. Manjunatha, S. Govindrajan, A. S. Bharathi, S. Paul
Emerging Technologies Research Centre, De Montfort University, Leicester, United
Kingdom

Establishing an Ohmic contact, with semiconductor materials, has been
one of the first challenges to be encountered in almost every
semiconductor-based electronic device. Even though establishing an
ohmic contact for p-type silicon has been well studied and established,
the same for heavily doped n-type silicon is still a challenge. Firstly,
because it is achieved by Gold- Antimony (Au-Sb) alloy, both of which are
rare earth metals. The challenge is not just in the lack of abundance, but
also in the complexity of the fabrication process involved in achieving an
ohmic contact. The contact can be ohmic only by co-evaporating the
metals in proper proportions and then by annealing it. This is especially
challenging when working with multi-layered electronic device
architectures. In this study, we have been able to achieve ohmic contact
in a single step process. The single step vacuum process is not only
simple and effective, but also reduces the overall thermal budget and
carbon footprints. Magnesium was specifically chosen due to an
appropriate work function that facilitates a low-contact-resistance
which is desirable for ohmic contact. This study has found that
Magnesium is similar in performance to the Au-Sb alloy, thereby has the
scope to completely done away with the latter. Electrical measurements
such as transmission line model is used to understand the electrical
behaviour that verifies a good ohmic behaviour. This research is further
extended to make a Schottky junction solar cell that utilises the
aforementioned fabrication process for achieving an ohmic contact.
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Electrochemical exfoliation of graphite in aqueous ammonium sulfate
electrolyte solution containing TiO2 nanoparticles has been performed.
The obtained material (MatEx) containing TiO2, graphite and grahene
oxide was applied to leather surface by immersion of specimens in
diluted colloidal suspensions. After drying at 50°C, the leather specimens
were immersed into three different dye (amaranth, brilliant green and
methylene blue) 3x10-5 M solutions and maintained for 30 minutes.
Then, the stained specimens were removed from dye solutions and dried
at room temperature. The morpho-structural properties of MatEx were
investigated by X-ray powder diffraction, FTIR spectroscopy and TEM
analysis. The surface resistivity of leather specimens was measured using
two copper electrodes embedded into a Teflon substrate and connected
to the Keithley Instrument. The photocatalytic characteristics of MatEx
were evaluated by UV-VIS spectroscopy, after leather specimens’
exposure to UV light irradiation (OSRAM VITALUX 300 W) for 120
minutes. The surface resistivity of the leather specimens increased in
following order: MatEx coated leather < colored leather < MatEx coated
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and colored leather. The photocatalytic activity study showed that the
MatEx coating accelerates the dye degradation, its efficiency being
dependent on the structure of dye.
T10-P4: Effect of the porosity on the electrochromic response of WO3
grown using magnetron sputtering
D. Louloudakis1,2, J. Gil-Rostra3, K. Mouratis1,4, D. Vernardou1, E.
Koudoumas1,5, A. Gonzalez-Elipe3
1Center
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3CSIC-USE, Instituto de Ciencia de Materiales de Sevilla , Sevilla, Spain
4Physics Department, University of Patras, Patras, Greece
5Department of Electrical Engineering, School of Engineering, Technological
Educational Institute of Crete, Heraklion, Greece

Electrochromic (EC) coatings, such as tungsten trioxide (WO3), have the
ability to change their optical properties in the presence of a small
electric potential difference and Li ions, a property essential for the
construction of smart windows for energy efficiency. Many methods,
such as sol-gel, hydrothermal synthesis, chemical vapour deposition
(CVD) and magnetron sputtering, have been used for the deposition of
WO3 layers, targeting in large area uniformity, low production cost and
durability, properties that can play a very important role in the
fabrication of such windows. In this work, WO3 coatings were grown on
indium tin dioxide glass substrates employing magnetron sputtering in
an oblique angle configuration, using a tungsten target and various
pressures and deposition geometries in the deposition chamber. The
coatings were characterized by X-ray diffraction, XPS, UV/IR
spectroscopy, Raman spectroscopy, scanning electron microscopy and
cyclic voltammetry so that the importance of their porosity in the
improvement of the electrochromic performance, including durability,
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time response, charge density and coloration efficiency, was
investigated.
T10-P5: Analysis of SIMS boron profiles as function of nitrogen content
in silicon.
S. Merabet1, A. Boukabou1, M. Boukezzata2, B. Birouk1
1Electronic,
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1Electronic,

Secondary Ion Mass Spectrometry (SIMS) is used to study nitrogenconcentration profiles and boron in the silicon films deposited at low
temperature by LPCVD process. Analysis of the SIMS depth profiles for
the nitrogen enabled the determination of the diffusion constant, D, at
1173°K. These values provide direct evidence that nitrogen can diffuse
rapidly along or through grain boundaries at elevated temperatures.
Moreover, the boron profiles are strongly influenced by nitrogen ratio in
each film. In this paper aims to develop a fundamental understanding of
the B transport mechanisms inside Silicon obtained by LPCVD and inside
nitrogen-doped silicon LPCVD (Low pressure chemical vapor deposition)
with using secondary ion mass spectroscopy (SIMS). This technique has
been extensively used in measuring impurity diffusion profiles and is
suitable for studying many elements such as boron, phosphorus or
arsenic [1]. The LPCVD films were deposited on mono-crystalline
substrates type N, oriented (111) slightly doped (1015 atomes/cm2) and
oxidized (120 nm SiO2) at deposited temperature and low pressure with
Td= 460°C and 0.2 Torr respectively. A first series of films was obtained
from the gaseous source of disilane called Si-LPCVD represented by
Film1, without nitrogen. The second series of films is obtained from a
mixture of disilane Si2H6 and ammonia NH3 called NiDoS, according to
the total nitrogen content defined as being the ratio of the silicon and
nitrogen concentration in NiDoS (x=N/Si), the value was chosen and
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measured by spectroscopy XPS (X-ray photoelectron spectroscopy);
Then, the all structures were implanted by Boron with a dose of 1×1016
at/cm2 and energy of 10KeV. Finally, depth-concentration profiles were
assessed by SIMS CAMECA IMS 4f micro-analyser. For boron distribution
the primary ion bombardment beam was a net 10keV +O2 and for
nitrogen distribution the primary ion bombardment beam was a net
10keV Cs+. Then, we studied the main functions of distribution given by
the classic theories [5], describing the distribution of particles implanted
inside the target material. We noted the control of average position Rp
and the standard deviation ΔRp by a Pearson IV distribution.
[1] P.W. May et al, Diamond Relat. Mater.17 (2008) 105-117.

T10-P6: Electrostatic spraying of silver dihydrogen citrate/graphene
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Electrostatic spraying of nano-powders is the most suitable deposition
technique to apply nanocoatings onto different surfaces. It is used for
research activities, and especially for industrial applications due to its
high deposition efficacy on large surfaces and integration possibility of
the technology and equipment in the textile manufacturing production
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line. This work was focused on achievement of natural textile surfaces
coated with thin films of silver dihydrogen citrate (C6H7AgO7)/graphene
by the nano-powder deposition from aqueous dispersions. Functional,
structural and compositional characteristics of the deposited thin films
of silver, citric acid and graphene were investigated by SEM analysis,
Rutherford backscattering spectrometry and optical measurements.
Electrostatic spraying deposition process has shown improvement in
morphological and structural characteristics (i.e. uniformity and
thickness of thin films, UV-blocking abilities) of the coated textiles
indicating promising efficacy for industrial applications.
Acknowledgments: 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-2017-0743/44PCCDI/2018, within PNCD III. Also, the
research activities from this work were suported by the project RO-JINR
Dubna no 11, theme 02-1-1107-2011/2019.
T10-P7: Effect of Pulsed Welding Process on Microstructure,
Mechanical Properties and Electrochemical Behaviour of 6061-T6
Aluminium TIG Welded Joint
M. Hakem1,2, S. Lebaili2, S. Mathieu3, D. Miroud2
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This work describes the effects of pulsed Tungsten Inert Gas welding (PCTIG) process on the microstructure evolution and mechanical properties
of 6061 aluminium alloys. Microstructure analysis across the weld, micro
hardness test, Scanning Electron Microscopy examination and fracture
analysis were made to evaluate the performance of welding joint. PC-
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TIG welding produce a dendritic equiaxed structure in the molten zone,
it consists of α-Al grains and Al-Mg eutectic mixture. Microhardness
measurements showed a drop of hardness in the heat-affected zone
(HAZ). The corrosion behaviour showed that the molten zone is an
anodic region while the base metal and heat-affected zone are the
cathodic regions. The fracture surface’s shows fine populated dimples,
which are the characteristics features of ductile mode of fracture.
T10-P8: Criterion for Cathodic Protection of 25CD4/Inconel 182 System
D. Allou1,2, D. Miroud2, M. Ouadah3, Bellel Cheniti1,2
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2LSGM,

In this work, the cathodic protection criterion of a system consisting of a
galvanic coupling between a low alloy steel 25CD4/Inconel 182
austenitic stainless-steel filler metal which were prepared by Shield
Metal Arc Welding (SMAW) process, have been studied. The
microstructures of the dissimilar metal joints have been investigated by
optical microscopy, scanning electron microscopy, and X-ray diffraction
analysis. At the interface a gradient variation of Fe, Cr and Ni between
boundaries of fusion and type II was observed and the highest hardness
value was recorded. Potentiodynamic polarization tests of different
regions of the welded joints evaluated in a marine environment (5%
NaCl) at room temperature, exhibit a high corrosion resistance of both
weld metals. Cronopotentiometry was used to determine the system
protection criterion using corrosion potential of the least noble material.
It was found that the cathodic protection criterion for the assembly is
based on the criterion of the least noble material.
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In this work, the microstructural evolution and the mechanical
properties of WC-Co/AISI 1020 steel brazed joint obtained by
oxyacetylene and Tungsten Inert Gas (TIG) brazing process are
investigated. The maximum peak temperature induced by TIG process
and the introduction of a shielding gas cause a remarkable diffusion of
Co and rearrangement of WC particles along the interface with the filler
alloy. The Energy Dispersive Spectroscopy (EDS) analysis reveals that the
inter-diffusion activity of elements across the interfaces especially Co
and Ni is more important using TIG process compared to oxyacetylene
process. The mechanical behavior is carried out through micro-hardness
measurements and toughness tests using Vickers Indentation fracture
method on the WC-Co along the parallel line of the interface with the
filler alloy. The results show that the brazed joint issued from TIG process
becomes increasingly hard and brittle when approaching the WCCo/braze interface and loses its toughness (7 MPa/m1/2 compared to 15
MPA/m1/2 for oxyacetylene process) with increasing the brazing
temperature.
T10-P10: Microstructure, mechanical and corrosion behavior of
dissimilar metals welds
B. Belkessa, B. Cheniti, N. Ouali
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Metallurgy & Mechanics, Research Center in Industrial Technologies, Cheraga,
Algeria

In this work, microstructure, mechanical properties and the corrosion
resistance of dissimilar metals welded pipes between 2205 duplex
stainless steel and high strength low alloy steel API X52 were studied.
The welding by using a shielded metal arc welding process (GTAW) was
conducted using two different filler metals, the duplex E2209 and
austenitic E309 grade. The microstructures of the dissimilar metal joints
have been investigated by optical microscopy, scanning electron
microscopy, energy-dispersive spectroscopy (EDS). Metallographic exam
reveals the presence of a narrow zone of about 50 µm between the
fusion boundary and the type II boundary. EDS analysis at the interface
X52 weld metal showed an evident gradient variation of Cr and Ni
between boundaries of fusion and type II, due to the migration of carbon
from HSLA steel to weld metal. The modes of the fracture surface for all
specimens are ductile except for the X52 steel heat affected zone, which
is quasi cleavage because the narrow hard and brittle band present in
this zone. In order to evaluate the influence of the filler on the weld,
potentiodynamic polarization tests of different regions of the welded
joints were evaluated in 3.5% NaCl and 3.5% H2SO4 solutions. The weld
metal produced by E309 electrode exhibits a highest corrosion
resistance in both solutions.
The aim of this work is to study the effect of successive welding process
on microstructure and mechanical properties of the heat affected zone
(HAZ) in welded HSLA steel, employed in petroleum and gas transport.
The analysis of the diffraction pattern profiles by the Rietveld refinement
method (X-ray Diffraction Line Profile Analysis XRDLPA), allows obtaining
detailed information on the evolution of the microstructural parameters
such as the sizes of the domains consistent with diffraction (crystallite
size), micro-deformations and dislocation densities. Based on the X-ray
diffraction analysis (XRD) using Material Analysis Using Diffraction
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(MAUD) software, the results show an outstanding evolution of
microstructural parameters in the HAZ, which means an increase in the
crystallite size and a decrease in the dislocation density according to the
number of welding process.
T10-P11: X-Ray diffraction evaluation of dislocation density and
crystallite size in the HAZ
B. Maamache1, B. Cheniti1, Y. Yahmi1, M. Bouabdallah2, M. Brahim1
1Metallurgy

& Mechanic, Research Center in Industrial Technologies CRTI, Cheraga,
Algeria
2LGSDS, ENP, El Harrach, Algeria

The aim of this work is to study the effect of successive welding process
on microstructure and mechanical properties of the heat affected zone
(HAZ) in welded HSLA steel, employed in petroleum and gas transport.
The analysis of the diffraction pattern profiles by the Rietveld refinement
method (X-ray Diffraction Line Profile Analysis XRDLPA), allows obtaining
detailed information on the evolution of the microstructural parameters
such as the sizes of the domains consistent with diffraction (crystallite
size), micro-deformations and dislocation densities. Based on the X-ray
diffraction analysis (XRD) using Material Analysis Using Diffraction
(MAUD) software, the results show an outstanding evolution of
microstructural parameters in the HAZ, which means an increase in the
crystallite size and a decrease in the dislocation density according to the
number of welding process.
T10-P12: Antireflective and hydrophilic surfaces obtained from sol-gel
TiO2 materials
V. Purcar1,2, A. Dumitru1, V. Raditoiu2, A. Raditoiu2, C.-A. Nicolae2, A. Frone2,
S. Caprarescu3, M. F. Raduly2, S. Avramescu1
1Faculty

of Physics, University of Bucharest, Magurele, Romania
Department of Chemical and Petrochemical Technology, National Research and
Development Institute for Chemistry and Petrochemistry – ICECHIM, Bucharest,
Romania
2

322

3Faculty

of Applied Chemistry and Materials Sciences, University Politehnica of
Bucharest, Bucharest, Romania

Titanium dioxide (TiO2) has been demonstrated to be the most efficient
photocatalyst to destroy pollutants due to its properties, such as stability
against photo corrosion and chemical attack, low cost, non-toxic, high
turnover, versatile in the integration with different substrates, complete
mineralization of organic pollutants, high catalytic activity, and strong
oxidizing power [1]. Many efforts have been dedicated to the modification
of TiO2 through hydrothermal, sol–gel, anodization and template methods
[2]. In this work, TiO2 - based materials have been synthesized via acid
catalyzed
sol-gel
method
using
tetraethoxysilane
and/or
methyltriethoxysilane, in the presence of titanium isopropoxide as crosslinking agent, with a subsequent thermal treatment at 120 °C for 1 h and UV
irradiation. The samples were characterized both as powders obtained after
solvent evaporation and as films deposited onto clean glass slides. The
properties of the TiO2 –based materials were investigated using Fourier
transform infrared (FTIR) and ultraviolet-visible (UV-Vis) spectroscopy
techniques, thermal gravimetric analysis (TGA) and optical microscopy. The
wettability of thin films, before and after thermal treatment and UV
irradiation, were also investigated. FT-IR spectra of TiO2 –based materials
exhibit broad absorption bands located in the spectral region between
1250-1000 cm-1 (Si–O–Si stretching vibrations) and a shoulder at ~920 cm−1
(Si-O-Ti linkage). TGA analysis of samples, dried in oven at 120 °C, was used
to investigate the effect of addition of silane precursor into the TiO2 matrix.
Diffuse reflectance spectra reveal the anti-reflective character of the films
deposited on glass slides. Optical microscopy and water contact angle of
TiO2-based materials showed that the morphology and wettability of the
thin films were influenced by the post-treatment process.
Acknowledgements The work was supported by a grant of the Romanian
Ministery of Research and Innovation, CCCDI – UEFISCDI, project number
PN-III-P1-1.2-PCCDI-2017-0428/Napoli19, within PNCDI III (40PCCDI/2018,
PC4).
[1] S. Singh, H. Mahalingam, P.K. Singh, P.K., Appl. Catal. A, Gen. 462–
463 (2013) 178–195.
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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.

326

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.
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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.
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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
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PL27: New insights and novel developments into Low-Temperature Ge
Condensation
Thomas David1, Antoine Ronda2, Luc Favre2, Marco Abbarchi2, Isabelle
Berbezier2, R. Lachaume1, N. Pons1, P. Costagana1, F. Domart1, G. Uren Uren1
1X-FAB
2CNRS,

France SAS 224, 224 Boulevard John Kennedy, Corbeil-Essonnes, France
IM2NP, Aix-Marseille Université, F-13397 Marseille, France

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
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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.
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