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Foreword
The 11th International Conference on Physics of Advanced
Materials (ICPAM-11) 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, the number of which reached 24 for the
present edition. 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 and Material Today: Proceedings.
The 11th edition hosts the 2nd Autumn School on Physics of
Advanced

Materials

(PAMS-2),

the

2nd

Art,

Science

and

Photography Contest and Workhop and the famous International
Festival of NanoArt, the later joining the conference for the second
time (3th and 4th editions) and is for the first time organized outside
Alexandru Ioan Cuza University of Iasi, at Babes-Bolyai University,
in Cluj-Napoca, Romania.
These events are under the high patronage of the Romanian
National Authority for Research, Development and Inovation and
benefit of the support of important sponsors, including the gold
one.
ICPAM-11 is intended 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.
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The topics of ICPAM-11 cover new scientific and technological
developments in the field of thin films for modern electronics,
electronic memory materials, nanostructures and low dimensional
systems, functional materials, magnetic materials and spintronics,
material

for

energy

and

environment,

polymers

and

nanocomposites, biomaterials and health care, condensed matter
theory, self-assembly and patterning and consist in invited and
contributed papers. The topic art, science and technology offers,
for the second time, the access to art and science in a new view,
through the invited and oral contributions of several famous artists
and scientists involved in this field.
Over 200 participants contributed with around 300 abstracts
(ICPAM-11 and PAMS-2), this book including, in order of their
presentation, the ICPAM-11 abstracts.
We would like to thank all participants for their important scientific
contribution and the sponsors for their financial support.
Conference General Chairs

ICPAM-11 Committees
General Chairs
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Felicia Iacomi, Alexandru Ioan Cuza University of Iasi, Romania
Valentin Craciun, National Institute for Laser, Plasma and Radiation
Physics, Magurele, Romania
Romulus Tetean, Babes – Bolyai University, Cluj-Napoca, Romania
Topic Chairs
Peter Petrov, Imperial College London, United Kingdom
Cristian Focsa, Université des Sciences et Technologies de Lille,
France
Viacheslav Barsukov, Kiev National University of Technologies and
Design, Ukraine
Coriolan Tiusan, Technical University Cluj-Napoca, Cluj-Napoca,
Romania
Isabelle Berbezier, University Paul Cézanne, Marseille, France
Paul Shashi, De Montfort University, Leicester, United Kingdom
Maria Balasoiu, Joint Institute of Nuclear Research Dubna, Russian
Federation
Simion Simon, Babes – Bolyai University Cluj-Napoca, Romania
Nikita Bityurin, Russian Academy of Sciences, Russia Nizhnii
Novgorod, Russian Federation
Mircea Crisan, Babes – Bolyai University Cluj-Napoca, Romania
Marco Lattuada, University of Fribourg, Switzerland
Cris Orfescu, NanoArt 21, Los Angeles, California, US
Local Organizing Committee
Vasile Chis, Babes-Bolyai University of Cluj – Napoca, Romania
Leontin David, Babes-Bolyai University of Cluj – Napoca, Romania
Iosif Gr. Deac, Babes-Bolyai University of Cluj – Napoca, Romania
Nicolae Leopold, Babes-Bolyai University of Cluj – Napoca,
Romania
Sever Mican, Babes-Bolyai University of Cluj – Napoca, Romania
Viorel Pop, Babes-Bolyai University of Cluj – Napoca, Romania
Rares Stiufiuc, Iuliu Hațieganu University of Medicine and
Pharmacy of Cluj – Napoca, Romania
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Daniel Andreica, Babes-Bolyai University – secretar of Cluj –
Napoca, Romania
Roxana Dudric, Babes-Bolyai University – secretar of Cluj – Napoca,
Romania
Oana Susu, Alexandru Ioan Cuza University of Iasi -secretar of Iasi,
Romania
Bogdan Albina, Alexandru Ioan Cuza University of Iasi – secretar of
Iasi, Romania
IT and Communication
Teodora Chis, Babes-Bolyai University of Cluj – Napoca, Romania
Ioan Dumitru, Alexandru Ioan Cuza University of Iași, Romania
Dragoș Duțu, Alexandru Ioan Cuza University of Iași, Romania
Organizing Committee
Shizutoshi Ando, Tokio University of Science, Tokio, Japan
Laszlo Almasy, Hungarian Academy of Sciences, Budapest Neutron
Center, Hungary
Cristian Baban, Alexandru Ioan Cuza University of Iași, Romania
Dorina Creanga, Alexandru Ioan Cuza University of Iași, Romania
Richard Cross, De Monfrot University, Leicester, UK
Abdullah Yildiz, Yildirim Beyazit University, Ankara, Turkey
Mirela Suchea, Technological Educational Institute of Crete,
Heraklion, Greece
Liviu Leontie, Alexandru Ioan Cuza University of Iași, Romania
Aurel Pop, Babes-Bolyai University of Cluj-Napoca, Romania
Sebastian Popescu, Alexandru Ioan Cuza University of Iasi, Romania
George G. Rusu, Faculty of Physics, Alexandru Ioan Cuza University
of Iasi, Romania
Iulia Salaoru, Warwick Manufacturing Group, University of Warwick,
Coventry, UK
Georgeta Salvan, Chemnitz University of Technology, Germany
Daniel Tampu, Petru Poni Institute of Macromolecular Chemistry,
Iasi, Romania
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Laura Velicu, Faculty of Physics, Alexandru Ioan Cuza University of
Iasi, Romania
Lee Wheatley, Science Photography, Image Source UK
Advisory Committee
Christian Bernhard, University of Fribourg, Switzerland
Horia Chiriac, National Institute of Research and Development for
Technical Physics, Iasi, Romania
Valeria Harabagiu, Petru Poni Institute for Macromolecular
Chemistry, Iasi, Romania
George Kiriakidis, Institute of Electronic Structure and Laser (IESL),
Foundation for Research and Technology, University of Crete,
Heraklion, Greece
Emmanuel Koudoumas, Technological Educational Institute of
Crete, Greece
Domenico Grimaldi, Università degli studi della Calabria, Cosenza,
Italy
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
Alfonso Nastro, Università degli studi della Calabria, Cosenza, Italy
Efstathios Polychroniadis, Aristotle University of Thessaloniki,
Greece
Antoine Ronda, Universités Aix-Marseille et Sud Toulon Var, France
Gheorghe I. Rusu, Alexandru Ioan Cuza University of Iasi, Romania
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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Gold sponsor

Sponsors:

8

Tablet personal computer
A tablet personal computer (PC) is a cross between a laptop or
notebook computer and a personal digital assistant (PDA). It's
essentially a flat-panel portable computer. The user either taps on the
screen with his or her finger or with a stylus, or he or she uses a stylus
to write on the screen. A tablet PC can wirelessly connect to the
Internet and other computers. The term "tablet PC" originally referred
to a specific brand or tablets that were compatible with certain
operating systems, but any tablet-sized computer has come to be
referred to in some instances as a tablet PC. The Tablet PC has the
potential to dramatically alter the educational process. This new
technology significantly changes the way students and teachers
interact. It adds completely new dimensions to classroom interaction
by providing digital ink and drawing tools for writing, sketching, and
drawing; and for real-time collaboration. When integrating Tablet PC
technologies with other advances in the computing sciences,
undergraduate computing educators must re-think what we teach
students and how we enable students to learn. We are just beginning
to understand how to best take advantage of these new
communication and collaboration resources.

The Operating Systems
Tablet PCs have grown in popularity and the main reason is due to
their interface with a touch sensitive screen. Most laptops and personal
computers do not use touch screen technology because they rely on
either a physical keyboard or a mouse.
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The tablet PC is different and thus requires a different operating
system to run the touch screen interface as well as the other processes.
The range of tablets on the market is large but the majority of tablets
are controlled by just a few operating systems. The main operating
systems that tablet pc use are either Windows 7 or a version of Android
(either 4.1 or 5.0) and Apple Mac`s own operating system, iOS.
Windows 7 has been dominating the personal computer operating
system market and Microsoft has delayed their emergence into the
tablet market because Apple and Google have already cornered and
shared the initial markets with their two operating systems. Time will
tell if Microsoft`s Windows 7 will compete with the two current market
leaders and regain lost ground.
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AL-FATEH & SONS
AL- FATEH & SONS has been a professional computer motherboard
manufacturer since it was founded. With over 20 SMT lines and 3
system product production lines, AL-FATEH & SONS have a monthly
capacity of 1 Million motherboards and 20,000, Tablet PCs with
Accessories Its advanced management systems ensure timely delivery.
Quality assurance systems are in place for producing the highest
quality products.

Advanced Management
AL- FATEH & SONS well-developed and well-implemented Oracle ERP
system guarantees customers quality products and prompts services.
Every little detail regarding AL- FATEH & SONS products can be
obtained through its ERP system—anything from sales order
information, component information, and production history to
delivery time. Customers, for example, can reconfirm the status of their
order delivery within 12 hours. This up-to-the-minute management
system helps to ensure timely delivery by keeping track of every stage
of an order, from order placement, material sourcing, production to
shipping.
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Quality Assurance
All products go under thorough testing before being delivered to ALFATEH & SONS customers. Before a product is mass-produced, it must
first undergo three pre-production stages, which are lab pilot-run,
engineering pilot-run and production pilot-run. Products also must
pass the EMI and the Reliability tests. The EMI test ensures the
electromagnetic interference level does not raise above the industry
standards. The Reliability test includes vibration, drop and humidity
testing. These tests help AL- FATEH & SONS products to receive
international safety and regulatory approvals, such as TUV, UL, FCC
and VCCI. Products then go through a series of compatibility tests to
make sure they work with the most popular add-on cards and
peripherals on the market. Every I/O port must be fully tested before
a product can leave the factory.
Environmental Friendly Products
AL- FATEH & SONS is committed to designing environmental friendly
products and implementing efficient and safe recycling programs. The
manufacturer is working to comply with the Waste Electrical and
Electronic Equipment (WEEE) Directive and the Restriction of
Hazardous Substances (RoHS) Directive in Europe. In early 2005, ALFATEH & SONS started implementing lead-free process in its
production. Producing environmental friendly products is how the
company plays its part as a good citizen for the global environment.
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Conference program
Wednesday, September 7, 2016
Foyer of Academics House
16:00

Venue & Registration

18:00

Art, Science and Photography Vernisage

19:00

Welcome Party (Academics House)

Thursday, September 8, 2016
Aula Magna
8:00

Registration

9:00

Opening

9:20

Gold Sponsor Presentation

Plenary Session
Aula Magna
Chair: R. Tetean
9:35

Nanospectroscopy: enhancing the signals and the
detection limit of very tiny objects
D. Zahn, Technische Universität Chemnitz, Germany

10:10

Muon spin spectroscopy for energy materials
J. Sugiyama, Toyota Central Research & Development
Labs., Inc., Nagakute, Japan

10:45

Coffee Break
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Plenary Session
Aula Magna
Chair: D. Zahn
11:15

Tailored colloidal nanocrystal clusters of iron-oxide for
diagnosis and therapy
A. Lappas, Institute of Electronic Structure and Laser,
Heraklion, Greece

11:50

Multistate memristors based on ZnO nanowires for
neuromorphic applications
C. Ricciardi, Politecnico di Torino , Torino, Italy

12:25

Creating electric dipole – generation of two electrical
conductance states
S. Paul, De Montfort University, Leicester, UK

13:00

Lunch

Invited and Oral Sessions
Hall 1: George Calugareanu amphiteater
Chair: J. Sugiyama
T4: Magnetic Materials and Spintronics
15:00

Natural spin-valve-like magnetic systems
S. Colis, Institut de Physique et Chimie des Matériaux,
Strasbourg, France

15:30

Spin orbit torques and magnetization switching in
heavy metal/Heusler alloy structures
M. Gabor,Technical University of Cluj-Napoca,
Romania
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16:00

Shot noise in epitaxial magnetic tunnel junctions
F.

Aliev,

Universidad

Autonoma

de

Madrid,

Cantoblanco, Spain
16:30

Mechanisms of giant tunnel magnetoresistance in
magnetic tunnel junctions for data storage and high
frequency applications
C. Tiusan, Technical University of Cluj-Napoca,
Romania

17:00

Neutron methods for the investigations of magnetic
films
S. Kozhevnikov, Joint Institute for Nuclear Research,
Dubna, Russian Federation
Hall-2: Augustin Maior amphitheater
Chair: V. Craciun

T9: Functional Materials. Processing and Characterization
15:00

Domains identification and strain tuning in BiFeO3
films monitored by Raman Spectroscopy
C. Himcinschi, Institute of Theoretical Physics, TU
Bergakademie Freiberg, Germany

15:30

Thin film phosphor applications
H. C. Swart, University of the Free State, Bloemfontein,
South Africa

16:00

Matrix assisted pulsed laser evaporation of ferrocene
based thin films
A. Matei, National Institute for Laser, Plasma and
Radiation Physics, Magurele, Romania

16:15

Study of concrete by means of neutron diffraction
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D. Nikolayev, Joint Institute for Nuclear Research,
Dubna, Russia
16:30

Surface orientation and its influence on the segregation
rate of S segregating from a polycrystalline Fe crystal
J. J Terblans, University of the Free State,
Bloemfontein, South Africa

16:45

ZnO based materials for indoor air purification system
M. Suchea, School

of Engineering, Technological
Educational Institute of Crete, Heraklion, Greece
17:00

Functional
properties
of
some
iron
oxide
nanocomposites and thin films for advanced
applications
F. Iacomi, Alexandru Ioan Cuza University, Iasi, Romania
Hall 3- Victor Marian amphitheater
Chair: I. Tifrea

T 5: Nanostructures and Low Dimensional Systems
15:00

Comparison of synthesis and characterization methods
of magnetic nanoparticles
L. Almásy, Wigner Research Centre for Physics,
Budapest, Hungary

15:30

Charge transfer in FePt-semiconductor core-shell
nanoparticles
Ovidiu Pana, National Institute for R&D of Isotopic and

15:45

16:00

Molecular Technologies, Cluj-Napoca, Romania
Electron transfer at the single molecule level
A. Stefan, Katholieke Universiteit Leuven, Leuven,
Belgium
Optical and structural properties of Type-II quantum
dots
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A. Ben Daly, Institut Préparatoire
Scientifiques et Technique, Said, Tunisia

aux

études

Hall 3- Victor Marian amphitheater
Chair: L. Almásy
T 11: Self-assembly and Patterning
16:15

“Smart” self-assembled functional nanosystems based
on polymer membranes decorated with proteins
C. G. Palivan, University of Basel, Switzerland

16:45

Morphic transitions of nanocarbons via laser pyrolysis
of polyimide films
A. Tiliakos, University of Bucharest, Bucharest,
Romania

17:00

Magnetic pinning in hybrid YBa2Cu3O7-x/ferromagnetic
nano-dot structures obtained by diblock copolymer
self-assembly method
T. Petrisor Jr., Technical University of Cluj-Napoca,
Romania

17:15

Coffee Break and Poster Session I

19:30

Dinner
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Friday, September 9, 2016
Hall 1: Ghorge Calugareanu amphitheater

Plenary Session
Chair: A. Lappas
8:50

Spin/charge currents and surfaces
M. R. Ibarra, University of Zaragoza, Spain

9:25

Fabrication

of

spinnable

cabon

nanotube

and

P(VDF/TrFE) nanofibers
H. Mimura, Shizuoka University, Hamamatsu, Japan
10:00

Surface

nanostructured

biomaterials/biofluids

interfaces
S. Simon, Interdisciplinary Research Institue on BioNano- Sciences , Babes-Bolyai University, Cluj-Napoca,
Romania
10:35

Coffee Break
Hall 1: George Calugareanu amphitheater

Plenary Session
Chair: T. Yamamoto
11:15

Theoretical electron and electron-positron momentum
densities of transition metals and their compounds in
the presence of many-body correlation effects
L. Chioncel, Institut für Physik , Universität Augsburg ,
Germany
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11:50

Modern Materials for Lithium-ion Batteries and
Supercapacitors
V. Barsukov, Kyiv National University of Technologies
and Design (KNUTD), Ukraine

12:25

Future concepts and materials for magnetic data
storage
M. Albrecht, University of Augsburg, Augsburg,
Germany

13:00

Lunch

Invited and Oral Sessions
Hall 1: George Calugareanu amphitheater
Chair: C. Ricciardi
T6: Emerging Electronic Memory Materials and Devices
15:00

Resistive switching properties and piezoelectrokinetic
effect in soft nanocomposites
A. Chiolerio, Istituto Italiano di Tecnologia, Torino, Italy

15:30

Dielectric and charge transport properties of molecular
spin crossover based micro- and nano-electronic
devices
A. Rotaru, Stefan cel Mare University of Suceava,
Romania
Hall 1: George Calugareanu amphitheater
Chair: F. Aliev
T4: Magnetic Materials and Spintronics

15:45

Complex magnetic behavior in novel low-dimensional
materials based on tetrahedral oxyanions building
blocks
O. Garlea, Oak Ridge National Laboratory, USA
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16:15

Thickness-dependence of the Dzyaloshinskii-Moriya
interaction in CoFe ultrathin films
M. Belmeguenai, CNRS-Université Paris 13, Sorbonne
Paris Cité, Villetaneuse, France

16:45

Thin Pd0.99Fe0.01 films as Josephson barriers in
superconducting magnetic memory
A. Ben Hamida, National University of Science and
Technology (MISiS), Moscow, Russia
Hall 2: Augustin Maior amphitheater
Chair: C. Himcinschi

T9: Functional Materials. Processing and Characterization
15:00

Controlled orientation in transparent conductive ZnO
polycrystalline films for wide applications
T. Yamamoto, Kochi University of Technology, Kamishi,
Japan

15:30

Some studies involving the use of the intrinsic transfer
matrix in applications
N. Cretu, Transilvania University of Brasov, Romania

15:45

1D and 2D Al-doped ZnO nanostructures by aqueous
solution localized growth on glass substrate for
transparent electronic devices
M. Purica, National Institute for Research and
Development in Microtechnologies, Bucharest, Romania
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Hall 2: Augustin Maior amphitheater
Chair: I. Pop
T1: Thin Films and Nanostructures for Modern Electronics
16:00

Transparent amorphous oxide semiconductor thin
films: synthesis, characterization and functionality
A.C. Galca, National Institute of Materials Physics,
Magurele, Romania

16:30

The effect of Sb doping on elastic properties of SnO2
thin films
S. Gürakar, Ankara University, Ankara, Turkey
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Isolation

of

the

triplet

channel

in

ferromagnet/ferromagnet/ superconductor spin valve
structures
P. Leksin, Leibniz Institute for Solid State and Materials
Research IFW Dresden, Dresden, Germany
Hall 3: Victor Marian amphitheater
Chair: V. Barsukov
T 3: Materials for Energy and Environment
15:00

In operando monitoring of electrochemical processes
at electrode/electrolyte interfaces by neutron
reflectometry
V. Bodnarchuk, Joint Institute for Nuclear Research,
Dubna, Russia

15:30

Optimization of the active layer in ICBA/P3HT solar cells
S. Iftimie, University of Bucharest, Romania

15:45

A class of high performance electrocatalysts for oxygen
reduction reaction in fuel cells, using Iodine doped
graphene
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A. Marinoiu, RD Institute for Cryogenics and Isotopic

Technologies, Rm Valcea, Romania
16:00

Trends in the new generation solar cells research
M. Girtan, Physics, Angers University, Angers, France
Hall 3: Victor Marian amphitheater
Chair: S. Paul
T 7: Polymer Materials and Composites

16:15

Magnetic elastomers microstructure by means of small
angle neutron scattering and depolarization methods
M. Balasoiu, Joint Institute of nuclear Research, Dubna,
Russian Federation

16:45

Structure and morphological features of polymer inorganic nanocomposites with triple chain fibrous
hydrosilicates
D. Timpu, Petru Poni Institute of Macromolecular
Chemistry Iasi, Romania

17:00

Coffee Break
Hall 1: George Calugareanu amphitheater
Chair: C. Robinson

Plenary Session
17:30

Nanoart 21 Project
C. Orfescu, NanoArt 21, Los Angeles, California, USA
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18:05

Invited and Oral Session
Hall 1: George Calugareanu amphitheater
Chair: C. Orfescu
T 12: Art, Science and Technology
Art and nanotechnology made in Italy to land on the
Moon (in 2017)
A. Chiolerio, Center for Sustainable Futures, Istituto
Italiano di Tecnologia, Torino, Italy

18:35

The fourth dimension in mathematics and art
J. Constant, Visual Communication, Hermay.org, Santa
Fe, USA

18:50

Interactive installation MY SILENT BALLOONS II
E. MĄSIOR, Intermedia, Academy of Fine Arts, Cracow,
Poland

19:05

The Moon Arts Project, nanotechnology, and
contemporary art
C. Robinson, Visual Art, University of South Carolina
School of Visual Art & Design, Columbia , USA

19:20

Foyer of Academics House
NnoArt Vernisage
Cocktail & Dinner

20:20

Monday, September 12, 2016
Hall 1: George Calugareanu amphitheater
Plenary Session
Chair: M. Hehn
9:00

Fabrication and investigation of photoinduced excitonplasmon nanocomposites
N. Bityurin, Institute of Applied Physics, RAS, 603950,
Nizhniy Novgorod, Russia
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9:35

10:10

Composite materials with controlled properties from
selfassembly of nanoparticles
M. Lattuada, Adolphe Merkle Institute, University of
Fribourg, Switzerland
Cross
over
between
ferromagnetic
and
antiferromagnetic order in Fe itinerant-electron
metamagnetism of the RFe2 compounds
O. Isnard, Univ. Grenoble Alpes, CNRS, Inst NEEL, F38042 Grenoble, France

10:45

Coffee Break
Hall 1: George Calugareanu amphitheater

Plenary Session
Chair: M. R. Ibarra
11:15

Chiral magnetic domain walls and skyrmions in
Pt/Co/Oxide
trilayers
with
perpendicular
magnetization
J. Vogel, Institut Néel, Centre National de la
RechercheScientifique/ Université Grenoble Alpes,
Grenoble, France

11:50

Quantum criticality in a spin liquid compound
M. Mansson, Institut de Ciència de Materials de
Barcelona, KTH Royal Institute of Technology, Stockholm,
Sweden

12:25

A new measurement method to study diseases of
human bones
F. Lamonaca, University of Sannio, Benevento, Italy

13:00

Lunch
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Invited and Oral Sessions
Hall 1: George Calugareanu amphitheater
Chair: A. Deac
T10: Trends in Condensed Matter Theory

15:00

ARPES evidence of charge density order in ortho-II
YBa2Cu3O6.5 thin-films
Y. Sassa, Uppsala University, Sweden & Paul Scherrer
Institute, Switzerland

15:30

Electron correlations and coherent transport in
quantum dots
B. R. Bulka, Institute of Molecular Physics, Polish
Academy of Sciences, Poznan, Poland

16:00

Thermoelectric transport properties of a T-shaped
double quantum dot system in the Coulomb blockade
regime
I. Tifrea, California State University Fullerton, Fullerton,
USA

16:30

Phosphorene versus graphene: topological edge states
and quantum transport
A. Aldea, National Institute of Materials Physics,
Bucharest-Magurele, Romania

16:45

Theory of nuclear spin-lattice relaxation in graphene
systems
M. Crisan, Babes-Bolyai University, Cluj-Napoca,
Romania
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Hall 2: Augustin Maior amphitheater
Chair: P. Petrov
T1: Thin Films and Nanostructures for Modern Electronics
15:00

Piezoresistive effect in [Fe(Htrz)2(trz)](BF4) spin
crossover complex
A. Rotaru, Stefan cel Mare University of Suceava,
Romania

15:30

From ab-initio design to synthesis of multifunctional
coatings with enhanced hardness and toughness
V. Chirita, Linköping University, Sweden

16:00

Formation of CdS and CdSe nanocrystals in Cd-doped
thin arsenic chalcogenide films under laser irradiation
Y. Azhniuk, Ukr. Nat. Acad. Sci., Uzhhorod National
University, Ukraine

16:15

Berezinskii-Kosterlitz-Thouless
transition
in
superconducting Nb films with kagomé arrays of
antidots
M. Mumtaz, International Islamic University, Islamabad,
Pakistan

16:30

Introducing nano-FTIR: imaging and spectroscopy at
10nm spatial resolution
A. Cernescu, R&D, Neaspec GmbH, Planegg (Munich),
Germany

16:45

Radiation effects in nanostructured thin films
V. Craciun, National Institute for Lasers, Plasma and
Radiation Physics, Magurele, Romania
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Hall 3- Victor Marian amphitheater
Chair: F. Sanchez
T 2: Fundamentals of Plasma and Laser-Material Interactions
and Processing

15:00

Nanostructured anode and cathode materials for high
pulsed power electromagnetic (HPEM) devices
S. B. Fairchild, Wright-Patterson Air Force Base, USA

15:30

Laser ablation fundamentals and some applications to
the study of advanced materials with high
technological potential
C. Focsa, Université Lille 1 Sciences & Technologies,
59655 Villeneuve d’Ascq, France

16:00

Metallic micro-and nanostructured material for
electrodes paterned by direct laser writing
N. Tosa, National Institute for Research and
Development of Isotopic and Molecular Technologies,
Cluj-Napoca, Romania

16:15

Conditions for the deposition of organo-layered
double hydroxides hybrid thin films by laser
techniques
A. Vlad, National Institute for Lasers, Plasma and
Radiation Physics, Bucharest, Magurele, Romania

16:30

Space-and
time-resolved
Langmuir
probe
investigations of nanosecond laser ablation plasma
plumes
S. A. Irimiciuc, Université Lille 1, France & Alexandru
Ioan Cuza University of Iasi, Romania
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16:45

Thermal doping effect on the limestone under laser
irradiation
A. Cocean, Alexandru Ioan Cuza University of Iasi,
Romania

17:00

Coffee Break and Poster Session II

19:00

Dinner

Tuesday, September 13, 2016
Hall 1: George Calugareanu amphitheater

Plenary Session
Chair: E. Burzo
9:00

Nanopatterning of surfaces with nanosphere
lithography,
block-copolymer
lithography
and
combinations of both
J. K. N. Lindner, Paderborn University, Germany

9:35

Non-linear phenomena in nano-scale oxide layers and
multilayer structures
P. Petrov, Imperial College London, United Kingdom

10:10

All-optical helicity-dependent switching in magnetic
thin films and devices
M. Hehn
P2M, Institut Jean Lamour, Vandoeuvre les Nancy,
France

10:45

Coffee Break
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Hall 1: George Calugareanu amphitheater

Plenary Session
Chair: V. Bodnarchuk
11:15

Magnetic behaviour of RCo2 compounds where R is a
heavy rare-earth
E. Burzo, Babes-Bolyai University, Cluj-Napoca,
Romania

11:50

Spin-based nanoelectronic devices for mobile
information - communication technology
A. Deac, Helmholtz-Zentrum Dresden-Rossendorf e. V.,
Institute of Ion Beam Physics and Materials Research,
Germany

12:25

Dielectric spectroscopy of TGS crystal
H. Alexandru, University of Bucharest & Academy of
Romanian Scientists, Romania

13:00

Lunch

Invited and Oral Sessions
Hall 1: George Calugareanu amphitheater
Chair: S. Antohe
T 1: Thin Films and Nanostructures for Modern Electronics
15:00

15:30

Towards quantum simulations with superconducting
circuits
I. Pop, Physikalisches Institut, KIT, Karlsruhe, Germany
Sequential PLD, an alternative method for producing
highly conductive and transparent Al-doped ZnO thin
films
D. Timpu, Polymer Physics Materials, PetruPoni Institute
of Macromolecular Chemistry, Iasi, Romania
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15:45

16:00

Design and characterisation of a high-frequency
polystyrene patch antenna
A. Bahar, De Montfort University, Leicester, United
Kingdom
Structural and magnetic properties of Ni nanofilms
grown by molecular beam epitaxy on heated Ge(001)
substrates
R. Costescu, National Institute for Materials Physics,
Magurele, Romania
Hall 1: George Calugareanu amphitheater
Chair: C. Orfescu
T12: Art, Science and Technology

16:15

Nanosky on the Moon
I. Michaloudis, School of Creative Arts and Humanities,
Charles Darwin University, NT, Australia

16:45

ATOMS
S. Browne, Film, ATOMS Movie, LLC, Durham, United
States

17:00

Does it means what it says? The language of science
and technology in the media
G.B. Davos, Linguistics and Translation, Vigo
University, Vigo, Spain
Hall 2: Augustin Maior amphitheater
Chair: M. Lattuada
T8: Biomaterials and Healthcare Applications

15:00

Materials and laser technologies for controlled biointerfaces in tissue engineering applications
V. Dinca, National Institute for Lasers, Plasma and
Radiation Physics, Magurele Ilfov, Romania
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15:30

Synthesis and characterization of sputtered titanium
nitride as a nucleation layer for novel neural electrode
coatings
R Sait, De Montfort University, Leicester, United
Kingdom

15:45

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

16:00

Numerical study of dosimetry in magnetic
hyperthermia with Fe - Cr - Nb - B magnetic systems
I. Astefanoaei, Alexandru Ioan Cuza University, Iasi,
Romania
Organic photoreceptor matrix in biogenic calcite of
urchin spine
S. Cinta Pinzaru, Babes-Bolyai University, Cluj-Napoca,
Romania

16:15

Hall 2: Augustin Maior amphitheater
Chair: I. Reva
T9: Functional Materials. Processing and Characterization
16:30

16:45

17:00

Optimization of zinc oxide deposition on biocellulose
substrates using matrix assisted pulsed laser
evaporation (MAPLE)
A. Mocanu, University Politehnica of Bucharest,
Romania
EnviroESCA – The Revolution of a Method
L. Socaciu-Siebert, Sales, SPECS Surface Nano Analysis
GmbH, Berlin, Germany
Electronic and transport properties of rutheniumterpyridine as molecular device
C. Morari, ITIM, Cluj-Napoca, Romania
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Hall 3: Victor Marian amphitheater
Chair: O. Isnard
T 5: Nanostructures and Low Dimensional Systems
15:00

15:30

15:45

16:00

Nanoscale systems for applications at the interface of
Engineering and Biology
R. Cross, De Montfort University, Leicester, United
Kingdom
The effects of annealing a gold intermediary layer on
the hydrothermal growth of zinc oxide (ZnO) nanowires
M. Akhwater, De Montfort University, Leicester, United
Kingdom
Shape-dependent antibacterial activity of silver
nanoparticles on Escherichia coli (E. Coli) and
Enterococcus sp bacterium
A. AlShareef, De Montfort University, Leicester, United
Kingdom
Modeling chiral multi-toroidal clusters
M. V. Diudea, Babes-Bolyai University, Cluj-Napoca,
Romania
Hall 3: Victor Marian amphitheater
Chair: R. Cross
T 7: Polymer Materials and Composites

16:30

Antibiofouling properties of plasma polymerized
styrene film
R. Jijie, Alexandru Ioan Cuza University of Iasi, Romania

16:45

Structural
and
morphologic
evaluation
of
biodegradable PVA/starch/CNC composite films
B. I. Dogaru, Petru Poni Institute of Macromolecular
Chemistry, Iasi, Romania
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17:00

IR investigation of some degraded starch based biopolymers
E. M. Nagy, INMA Bucureşti, Cluj Napoca, Romania

17:15
19:00

Coffee Break and Poster Session III
Conference Dinner

Wednesday, September 14, 2016
Hall 1: George Calugareanu amphitheater

Plenary Session
Chair: F. Iacomi
9:00

SiGe nanostructures roadmap
A. Ronda, IM2NP, CNRS, Aix-Marseille University, France

9:35

10:10

Untangling electrostatic and strain effects on the
polarization of ferroelectric superlattices
F. Sánchez, Institut de Ciència de Materials de Barcelona,
Bellaterra, Spain
Coffee Break and Poster Session IV
Hall 1: George Calugareanu amphitheater

Plenary Session
Chair: A. Pop
12:10

12:45

13:20
14:00

Photovoltaic cells based on organic and hybrid
biologic/polymeric thin films
S. Antohe, University of Bucharest & Academy of
Roumanian Scientists, Magurele, Romania
Generation of rare molecules induced by tunable UVlight
Igor Reva, University of Coimbra, Coimbra, Portugal
Awards and Closing Ceremony
Lunch
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Thursday, September 8, 2016

08:00

Registration

09:00

Opening and Gold Sponsor Presentation
Aula Magna

09:35

Plenary Session
Aula Magna

10:45

Coffee Break

11:15

Plenary Session
Aula Magna

13:00

Lunch

15:00

Invited and Oral Sessions
Hall 1 (George Calugareanu Amphitheater)
Hall 2 (Augustin Maior Amphitheater)
Hall 3 (Victor Marian Amphitheater )

17:15

Coffee Break and Poster Session I

19:30

Dinner
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Plenary Session (PL)
PL1: Using carbon nanotubes in field effect transitors and
sensors
Dietrich RT Zahn
Semiconductor Physics, Technische Universität Chemnitz, D-09107 Chemnitz,
Germany

Carbon nanotubes are no longer only a subject of academic studies
but are already widely used in applications. Here I will briefly review
the own advances regarding both carbon nanotube sensors and
field effect transistors made within the DFG Research Unit
"Sensorical Micro and Nanosystems" and the Carbon Path of the
Excellence Initiative Research Cluster "Center for Advancing
Electronics Dresden", respectively. One major characterisation tool
for carbon materials also applied within these projects is Raman
spectroscopy. Therefore I will discuss the application of Raman
spectroscopy in the case of carbon nanotubes with emphasis on
defect characterisation and spatial resolution. We made an attempt
to get quantitative information about the defects in carbon
nanotubes by evaluating the intensity ratios of the characteristic
Raman peaks after exposure to a damaging ion beam. Vacancy-like
defects were created by two types of focused ion beams (Li + and
Ga+) with ion fluences tuned over five orders of magnitude from
3∙1010 ions/cm2 to 1015 ions/cm2. Thin films (~ 10 nm)of
semiconducting and metallic single-wall carbon nanotubes were
characterized by Raman spectroscopy using two laser lines (514.5
nm/2.41 eV and 632.8 nm/1.96 eV) to match resonance conditions.
The defects were assessed from the D band/G band and D band/G’
band intensity ratios. Based on the measured Raman intensity
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ratios and the calculated amount of defects created by the
respective ion fluence, its type, and energy, a model was created to
quantify defects in single-wall carbon nanotubes. Such results can
then be applied when characterising carbon nanotubes in sensors
and field effect transistors where, however, high spatial resolution
well below the diffraction limitis required. This can be achieved by
tip-enhanced Raman spectroscopy with spatial resolution <10nm
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PL2: Muon spin spectroscopy for energy materials
Jun Sugiyama
Quantum-beam analysis Lab., Toyota Central Research & Development Labs.,
Inc., Nagakute, Japan

Although a muon spin rotation and relaxation (μSR) technique has
been widely used for studying microscopic internal magnetic fields
in condensed matters, such technique was less common for the
research on energy materials. However, the following energy
materials are recently studied with μSR, such as, battery materials,
storage materials, and permanent magnets. In 2009, it was found
that Li ion diffusion in solids is detectable with μSR even in the
materials containing magnetic ions [1], while NMR is unable to do
so. Such finding opened the door for the μSR research on battery
materials. Since then, many battery materials have been
investigated with μSR to determine their intrinsic diffusion
coefficient (D) of Li+ and Na+ ions [2]. Using such intrinsic D, the
other important parameters are successfully derived, such as, the
reactive surface area, diffusion pathway, and density of mobile ions.
In 2008, the internal magnetic field in a complex hydrogen storage
material, NaAlH4, was studied with μSR. Despite the absence of
magnetic ions, μSR spectrum exhibited a clear oscillation,
indicating the formation of a H-μ-H system in NaAlH4. Moreover,
it was proposed that the yield of the H-μ-H system depends on the
hydrogen desorption temperature (Td). More systematic μSR work
on MBH4 (M=Li, Na, K, Mg, Ca, Sc) provided a clear relationship
between the yield of the H-μ-H system and Td [3]. In addition, very
recent in-situ μSR measurements on MgH2 during hydrogen
desorption reaction revealed the importance of H-diffusion in
solids for determining Td [4].In 1987, immediately after the
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discovery of a novel ferromagnet, Nd2Fe14B, μSR spectrum was
measured for several R2Fe14B powders, although the muon sites
in the lattice were not clear at that time. Combining with the recent
DFT calculations for predicting the muon site, the values of R
moments are clearly estimated. In addition, μSR for a complex
magnet consisting of multiple ferromagnetic phases provides
information of each phase, which leads to the development of
better magnets.
[1] J. Sugiyama et al., PRL103, 147601 (2009).
[2] M. Mansson and J. Sugiyama, Phys. Scr. 88, 068509 (2013).
[3] J. Sugiyama et al., PRB81, 092103 (2010).
[4] I. Umegaki et al., J. Phys.: Confer. Series 551, 012036 (2014).
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PL3: Tailored colloidal nanocrystal clusters of iron-oxide for
diagnosis and therapy
Alexandros Lappas
Institute of Electronic Structure and Laser, Foundation for Research and
Technology - Hellas, Heraklion, Greece

We discuss the progress in complex colloidal systems of individual
nanocrystals arranged in tailored cluster-like structures with focus
on those of iron oxide chemical origin [1]. Such size-tunable
(diameter <100 nm) nanostructures can be obtained upon careful
modification of surfactant-assisted chemical synthesis parameters,
involving for example single-step polyol-based avenues, thus
offering a quick and wide (against multi-step protocols) phasespace exploration. We show that these water-dispersible, of lowcytotoxicity colloidal nano-assemblies can address successfully
function-driven requirements for theranostics in healthcare market.
However, this attribute necessitates that we understand the
evolution of their properties upon the assembly of their inorganic
subunits. As an example, we demonstrate the effects of particle
assembly as the intra-cluster degree of organization and packing
density of maghemite nanocrystals is systematically varied [2].
While such clusters can retain the magnetic behavior of their
individual nanocrystals (superparamagnetic at room temperature),
they

experience

interactions

which

affect

the

collective

macroscopic behaviour, postulating to a hierarchy of length-scale
dependent mechanisms. In view of this complexity, we use
complementary experimental tools and theory to understand the
role of the emerging intra-cluster surface-spin disorder, exchange
and dipole-dipole interactions. The coexistence of these competing
physical contributions within the same particle ensemble reveals
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that the clusters’ bulk magnetic state is strongly mediated by the
underlined superspin glass dynamics. The emergence of such
cooperative mechanisms is shown to be the key in the design of
biocompatible cluster-like targeted theranostic agents, with
excellent capacity for T2-contrast generation in magnetic
resonance imaging (MRI) [3] and increased heat dissipation
capability in magnetic hyperthermia [4].
[1] A. Kostopoulou & A. Lappas, Nanotechn. Rev., 4 (2015) 595.
[2] A. Kostopoulou et al., Nanoscale 6 (2014) 3764.
[3] A. Kostopoulou et al., Dalton Trans.,43 (2014) 8395.
[4] D. Sakellari et al., Mater. Sci. Eng. C, 58 (2016) 187.
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Multistate memristors based
neuromorphic applications

on

ZnO

nanowires

for

Carlo Ricciardi
Dipartimento di Scienza Applicata e Tecnologia, Politecnico di Torino, Torino,
Italy

Memristors, are among the most studied routes for new highperforming memory devices, and undoubtedly one of the best
candidates to emulate synapses in artificial neural systems. Despite
the theoretical predictions dated in the early '70s, the nearly totality
of the works reported in literature since their experimental
discovery in 2008 shows an intrinsic digital nature in the switching
between a high and a low resistance state. If such a performance
can still be of huge interest for new RAM devices, the need of
external resources to induce the analog behavior typical of brain
synaptic strength limits today their application in neural
engineering. As already shown in recent years for chemical sensing
and energy fields, new physical mechanisms for electrical transport
can be engineered in one-dimensional nanostructures, thanks to
surface and/or quantum confinement effects. In this talk, the
intrinsic multistate capability of polymer-coated ZnO nanowires is
shown, as a consequence of charge depletion/accumulation at the
nanowire surfaces, induced by electron trapping/detrapping due
to redox reaction with different chemical groups present in the
polymer. The experimental electrical characterizations are well
supported by atomistic simulations, thus opening a more general
paradigm in next generation artificial neural systems.
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Creating electric dipole – generation of two electrical
conductance states
Shashi Paul
Emerging Technologies Research Centre, De Montfort University, Leicester LE1
9BH, UK

In last one decade there has been a growing interest in the field of
two terminal polymer memory devices as a lowcost, easily
manufacturable alternative to conventional silicon memory
technologies [1,2]. Several possible device structures and materials
have been proposed in literature, all consisting of an active nanocomposite layer sandwiched between top and bottom metal
contacts. The memory effect has also being demonstrated on the
nano-scale, opening up the possibility of having high density
memory devices capable of competing with today’s silicon
technologies. This proposed

talk

will discuss

the

recent

development on the state of memory devices using nano-particles
and the obvious benefits of implementing nano-particles for this
purpose and move on to expound upon the problems associated
with such devices. In a nutshell, this talk overview the progress in
this field over the 10 years, and invoke the conundrums that
scholars of this field have faced with, such as questions about the
charging mechanism and stability of devices, proposed theories
explaining the experimental data, contradictions in the published
work by different groups and future directions.
[1] D. Prime and S Paul, Phil. Trans. R. Soc. A 2009, 367(1905), 4141415.
[2] S. Paul, IEEE Trans. Nanotechnol. 6 (2007) 191.
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Invited and Oral Session I
Hall-1: George Calugareanu Amphitheater
T4-I1: Natural spin-valve-like magnetic systems
Silviu Colis1, Marc Lenertz1, Aziz Dinia1, Gilles André2, Florence
Porcher2, Emanuelle Suard3
1

Département de Chimie des MatériauxInorganiques (DCMI), Institut de
Physique et Chimie des Matériaux (IPCMS), Strasbourg, France
2
Laboratoire Léon Brillouin, CEA Saclay, Gif-sur-Yvette, France
3
Diffraction Instrument Group, Institut Max von Laue - Paul Langevin (ILL),
Grenoble, France

CoV2O6 is an oxide which presents two polymorphs, generally
called α and γ, showing monoclinic (C2/m) and triclinic (P-1)
structures, respectively. Both polymorphs are antiferromagnetic in
the ground state and the magnetization curves recorded below
their Néel temperature show sharp field-induced magnetic
transitions and a magnetization plateau at one-third of the
saturation magnetization. Nevertheless, the directions of the easy
magnetization axis, the orbital components of the magnetic
moment, as well as the ground state magnetic structures are very
different for the two polymorphs. These aspects will be discussed
on the basis of powder neutron diffraction results that allowed the
resolution of the magnetic structure [1]. Finally, the growth of thin
films of the γ phase [2] will be also presented along with the
possibility to carry out spin dependent transport measurements.
[1] M. Lenertz et al, J. Phys. Chem. C 118 (2014) 13981.
[2] M. Lenertz et al, Appl. Phys. Lett. 102 (2013) 212407.
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T4-I2: Spin orbit torques and magnetization switching in heavy
metal/Heusler alloy structures
Mihai Gabor1, Traian Petrisor Jr.1, Bianca Mos1, Amalia Mesaros1,
Mircea Nasui1, Mohamed Belmeguenai2, Fatih Zighem2, Coriolan
Tiusan1,3
1

C4S, Technical University of Cluj-Napoca, Cluj-Napoca, Romania
LSPM , Université Paris 13, Villetaneuse, France
3
Institut Jean Lamour, Université de Lorraine, Vandoeuvre, France
2

Current-induced

spin-orbit

torques

(SOTs)

in

ultrathin

ferromagnetic layers interfaced with a heavy metal and an oxide
have recently attracted considerably research interest for the
development of low power consumption spintronic devices. Up to
date SOTs have been used to realize in-plane current-induced
magnetization switching [1], fast domain-wall motion [2] and high
frequency magnetization oscillation [3]. Generally, in this type of
systems, the SOTs have been attributed to the angular momentum
transfer from the spin-current, generated within the heavy metal
via the spin Hall effect (SHE), to the magnetization of the
ferromagnetic layer. Therefore, the SOTs efficiency is directly
connected to the ratio of the spin-current generated per unit of inplane charge current flowing through the heavy metal layer and it
is parametrized by the spin Hall angle (θSH). The SOTs are
equivalent with two types of effective fields, such as the
Slonczewski-like (HSL) and the field-like (HFL) effective field, the
former being responsible for magnetization switching. Here, we
investigate the SOTs effective fields in UHV magnetron sputtered
β-W/Co2FeAl/MgO ultrathin structures. As a ferromagnetic layer
we have chosen Co2FeAl full-Heusler alloy, which is an attractive
material for spintronic applications, since it was shown to provide
large spin polarization and to possess a low Gilbert damping [4].
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We demonstrate the attainment of perpendicular magnetic
anisotropy (PMA) without the need of magnetic annealing, a key
aspect for the scalability of spintronic devices. We characterize the
SOT effective fields using harmonic Hall voltage measurement
technique

on

UV

lithographed

micro-structured

devices.

Furthermore, we point out the essential role of the planar Hall
effect corrections for a precise determination of the SOT induced
fields when using the harmonic Hall voltage method. We estimate
for β-W an effective spin Hall angle as large as 0.3±0.03 and a spin
diffusion length of 2.2±0.3 nm. Moreover, we demonstrate SOTinduced magnetization switching for charge current densities of
the order of 106 A/cm2.
[1] I.M. Miron, et al., Nature 476 (7359), 189 (2011);
[2] P. P. J. Haazen, et al., Nat Mater 12 (4), 299 (2013);
[3] L. Liu, et al., Phys. Rev. Lett. 109 (18), 186602 (2012);
[4] M. S. Gabor et al., SPIN 4, 1440022, (2014)
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T4-I3: Shot noise in epitaxial magnetic tunnel junctions
Farkhad Aliev1, Isidoro Martinez1, Juan Pedro Cascales1, Coriolan
Tiusan2,3, Michel Hehn3
1

Dpto. Fisica Materia Condensada , Universidad Autonoma de Madrid,
Cantoblanco, Spain
2
Department of Physics and Chemistry, Technical University of Cluj-Napoca,
Cluj-Napoca, Romania
3
Institut Jean Lamour, University of Lorraine, Nancy, France

Shot noise arises from the discreteness of the electron charge
in the form of time-dependent fluctuations in the electrical current.
We have recently shown that shot noise is an effective tool to study
the statistics of electron tunneling in magnetic tunnel junctions
with amorphous, epitaxial or molecular barriers [1-3]. We have
demonstrated that shot noise in epitaxial Fe/MgO/Fe/MgO/FeCo
double barrier magnetic tunnel junctions is determined by the
barrier asymmetry, the relative magnetic configuration and is
influenced by quantum well states in the central layer. On the other
hand, bias dependence of 1/f noise could be a new tool to
investigate in-situ the band structure of the ferromagnetic
electrodes in magnetic tunnel junctions. We will also discuss
conductance and shot noise in V/MgO/Fe junctions which could
present a simple basic building-block for the future coherent
superconducting spintronics.
Collaboration with J. S. Moodera, M-T. Lin, J. Barnas, V. Dugaev, M.
Chshiev, R. Guerrero and D. Herranz is gratefully acknowledged.
[1] R. Guerrero, et al., PRL 97, 0266602 (2006).
[2] J.P. Cascales, et al., PRL, 109, 066601 (2012).
[3] J.P. Cascales, et al., APL, 105, 233302 (2014).
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T4-I4: Mechanisms of giant tunnel magnetoresistance in
magnetic tunnel junctions for data storage and high frequency
applications
Coriolan Tiusan1,2, Mihai Sebastian Gabor1, Amandine Duluard2,
Frederic Bonell2, Christine Bellouard2, Michel Hehn2
1

Physics and Chemistry, Technical University of Cluj-Napoca, Cluj-Napoca,
Romania
2
Jean-Lamour Institute, Lorraine University, Nancy, France

Magnetic tunnel junctions (MTJ) based on MgO insulator providing
giant tunnel magnetoresistance effect (GTMR) constitute the
elementary bricks for field sensing, non-volatile magnetic random
access memories (MRAM) and spin-logic applications. In particular,
out-of-plane magnetized MTJs gain significant technological
interest due to the strong perpendicular magnetic anisotropy
which provides both low switching currents and large thermal
stability. All MTJ applications are based on their resistance
dependence on the relative magnetic configuration of the
junction’s electrodes, the TMR magnitude being triggered by the
tunneling polarization. Moreover, for further applications of MTJs
in spin-torque driven high frequency oscillators (HFO), beyond the
large TMR ratio, additional requests concern the low Gilbert
damping

of

their

ferromagnetic

electrodes.

Therefore, in

combination with single crystal/textured insulating barrier,
dedicated ferromagnetic materials have to be used as junction
electrodes: i.e. full Heusler or FeV alloys, which provide both low
Gilbert damping and large spin polarization. In this presentation we
will first explain the main physical mechanisms responsible on the
giant TMR ratios measured in model single-crystalline MTJs. Then,
case by case, we will discuss the transport mechanisms in different
classes of MTJs, modelling some realistic devices for data storage
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or HFO applications: textured MTJ stacks [1], MTJs with low Gilbert
damping electrodes (Co2FeAl [2] and FeV [3]). Experiments in
variable field and temperature correlated to band structure
calculations are used to get deep insight on the underlying physics
governing the spin and charge transport. Premises for elaboration
of out-of-plane magnetized MTJs suitable for spin-torque and
electric field driven magnetization switching are also discussed.
[1] A. Duluard et al, Appl. Phys. Lett. 100, 072408 (2012).
[2] M.S. Gabor et al, J. Magn. Magn. Matter. 347,79–85, (2013).
[3] F. Bonell et al, Phys. Rev. B 82, 092405 (2010).
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T4-O1: Neutron methods for the investigations of magnetic
films
Sergey Kozhevnikov1, Frédéric Ott2,3, Florin Radu4
1

Frank Laboratory of Neutron Physics, Joint Institute for Nuclear Research,
Dubna, Russian Federation
2
Laboratoire Léon Brillouin, CEA, IRAMIS, Gif sur Yvette, France
3
Laboratoire Léon Brillouin, CNRS, IRAMIS, Gif sur Yvette, France
4
Helmholtz-Zentrum Berlin für Materialien und Energie, Berlin, Germany

Thin magnetic films are interesting for the investigations due to its
broad practical applications and rich physics of low-dimensional
magnetism. There are various thin films: single layers, multilayer,
superlattices, patterned system, etc. For the investigations of this
variety of the film structures we have to use different experimental
methods which have advantages and restrictions. Therefore, the
development of new experimental methods is an actual task. In this
report we review polarized neutrons methods for the investigations
of magnetic films. The Larmor precession method [1] is used for
the direct determination of the magnitude and the direction of the
magnetic induction averaged over the thickness of a thick
magnetic film of the thickness of about 10 μm. The Zeeman spatial
beam-splitting [2] and the spin-flip process which take place at the
boundary of two magnetically noncollinear media during the
reflection and refraction of a polarized neutron beam in grazing
incidence geometry. It is a unique effect which allows for the
extraction of magnetic induction magnitude near a single
boundary inside a matter. Also this method can be used for the
investigation of domains and cluster nanostructures in magnetic
films. The neutron spin resonance can be used for the direct
extraction of magnetic induction value in a single domain in a
magnetically nonsaturated film placed in crossed permanent and
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oscillating magnetic fields [3]. A planar waveguide is a tri-layer
structure with quantum well-like neutron optical potential. In the
middle layer (called resonator or channeling layer) the neutron
wave is resonantly enhanced and propagates along the interfaces
and exits from the channel as a narrow (150 nm width) and slightly
divergent (0.1°) microbeam. We used the neutron channeling for
the direct determination of the magnetic induction in a weakly
magnetic (about 10 mT) film [4]. This work was supported by the
JINR-Romania Scientific Project No. 95/15.02.2016 item 47.
[1]. S.V. Kozhevnikov et al., JMMM 402 (2016) 83.
[2]. S.V. Kozhevnikov et al., J. Apll. Cryst.45 (2012) 814.
[3]. S.V. Kozhevnikov et al., J. Phys: Conf. Ser. 340 (2012) 012084.
[4]. S.V. Kozhevnikov et al., JETP Lett. 103 (2016) 36
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Invited and Oral Session II
Hall-2: Augustin Maior Amphitheater
T9-I1: Domains identification and strain tuning in BiFeO3 films
monitored by Raman spectroscopy
Cameliu Himcinschi
Institute of Theoretical Physics, TU Bergakademie Freiberg, Freiberg, Germany

Among the candidates for multiferroic thin film materials the Bibased

magnetic

transition

metal

perovskites,

especially

BiFeO3 (BFO), are on great interest. BFO epitaxial thin films were
deposited on various substrates: from LaAlO3 (where the BFO films
are highly strained), to rare earth scandates (nearly pseudomorphic
BFO films), or PMN-PT piezoelectric substrates (which allow a
reversible control of the strain in the films). The epitaxial relation
film/substrate and the symmetry of the films will be discussed
based on polarisation and azimuthal rotation dependent Raman
measurements [1]. The ferroelastic domain formation in BFO thin
films on rare earth scandate substrates, and the correlation
between the strain and the shift of the Raman-active phonons are
invetigated. Using the Poisson’s number for BFO, and the volume
change induced by strain as obtained from XRD measurements, the
Grüneisen parameters for specific phonon modes of BFO can be
determined [3].
[1] C. Himcinschi et al.: Appl. Phys. Lett. 106 (2015) 012908.
[2] A. Talkenberger, C. Himcinschi et al.: J. Raman Spec.46 (2015) 1245.
[3] C. Himcinschi et al: Appl. Phys. Lett. 108 (2016) 042902.
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T9-I2: Thin film phosphor applications
H. C. Swart, V. Kumar Kumar, E. Hasabeldaim, O. M. Ntwaeaborwa, E.
Coetsee,
Department of Physics, University of the Free State, Bloemfontein, ZA9300,
South Africa

Rare earth doped (RE) zinc oxide (ZnO) or (ZnO:RE) thin films were
grown on silicon substrates by the pulsed laser deposition
technique in different conditions. The effects of deposition
parameters on the structural and optical properties of the ZnO:Tb 3+
films were investigated by X-ray diffraction, scanning electron
microscopy,

X-ray

photoelectron

spectroscopy

(XPS)

and

photoluminescence spectroscopy (PL). The band to band and deep
level defect emissions were observed for all thin films. The strong
near-band edge emission at room temperature is due to free
exciton recombination while the visible light emission is ascribed
to the structural defects such as zinc vacancy (V Zn), oxygen vacancy
(Vo), interstitial zinc (Zni), interstitial oxygen (Oi) and antisite oxygen
(OZn). The PL spectra of the RE doped ZnO thin films were
characterized by three different types of transitions, the one was
due to exciton recombination emission, the second was due to
defect level emission and the third was due to the RE inter band
transitions. Deconvolution of the O 1s XPS peaks showed the
presence of oxygen related defects in the films. Si has diffused from
the substrate to occupy the position of the Zn vacancies in the thin
films deposited at the higher substrate temperatures. Blue, yellow
and green emissions were observed depending on the growth
conditions.
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T9-O1: Matrix Assisted Pulsed Laser Evaporation of ferrocene
based thin films
Andreea Matei1, Catalin Constantinescu1, Bogdana Mitu1, Iulian Ionita2,
Ana Emandi3,4, Maria Dinescu1
1

Lasers Department, National Institute for Laser, Plasma and Radiation Physics,
Magurele, Romania
2
Faculty of Physics, University of Bucharest, Bucuresti, România
3
Faculty of Chemistry, University of Bucharest, Bucuresti, România
4
INOE 2000, National Institute for Research and Development in
Optoelectronics, Magurele, România

In this work we report on the deposition by matrix assisted pulsed
laser evaporation of thin films of ferrocene-derivatives. ANd-YAG
laser, working at 266 nm wavelength, 7 ns pulse duration and 10
Hz repetition rate, has been employed for the experiments. 1% w/w
guest material has been dissolved in benzene or toluene, frozen by
liquid nitrogen and used as target for the experiments. Laser
fluence, solvent type, substrate and number of pulses were varied
and the films properties were investigated. The chemical structure
of the films was checked by FTIR, the surface morphology by SEM
and AFM techniques and the optical properties were evidenced by
spectroscopic-ellipsometry. Additional experiments investi-gating
the second harmonic generation capabilities were performed. The
possible applications in optoelectronics and sensors are presented
and discussed.
Acknowledgments: This work was supported by a grant of the
Romanian National Authority for Scientific Research, CNCS - UEFISCDI,
project number PN-II-PT-PCCA-2011-3.2-0394 (contract PCCA
17/2012) - “NANOCEA”.
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T9-O2: Study of concrete by means of neutron diffraction
Dmitry Nikolayev1, Tatiana Lychagina1, Cristian Dragolici2, Maria
Balasoiu1,2, Laura Ionascu2, Mihaela Nicu2, Felicia Dragolici2
1

Frank Laboratory of Neutron Physics, Joint Institute for Nuclear Research,
Dubna, Russia
2
Reactor Decommissioning Department, HoriaHulubei National Institute of
Physics and Nuclear Engineering, Magurele, Romania

Crystallographic

texture

traditionally

was

studied

for

the

polycrystalline metallic alloys, natural or industrial materials.
Recently more and more interests are focused on the nonmetallic
objects. Their physical or mechanical properties exhibit very often
an anisotropy which is mainly due to the presence of preferred
orientations or crystallographic texture described by an ODF
(Orientation Distribution Function). Cementitious materials are
widely used as repository barriers and for encapsulation of
radioactive wastes. The amorphous concrete presents enhanced
mechanical strength and composite resistance. Concrete becomes
amorphous after chemical reaction in our study. We fulfilled
neutron texture measurements. It was investigated a set of samples
with different chemical content. We succeed to select the most
amorphous

cement

matrices.

We

measured

time-of-flight

spectrum for each spatial direction on the 5x5 degree greed on the
stereographic projection on the diffractometer SKAT. It is
interesting that concrete microstructure is different for the
different chemical content of the specific concrete.
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T9-O3: Surface orientation and its influence on the segregation
rate of S segregating from a polycrystalline Fe crystal
Jacobus J Terblans, Pieter E Barnard, Hendrik C Swart
Department of Physics, University of the Free State, Bloemfontein, South Africa

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. It is well known
that the activation energy of diffusion (Q) is equal to the sum of
the formation of vacancies (Ev) and the migration energy (Em).
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.
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T9-O4: ZnO based materials for indoor air purification system
M. Suchea1,2, I. V. Tudose1,2
1

Chemistry Faculty, “Alexandru Ioan Cuza” University of Iasi, Iasi, Romania
Center of Materials Technology and Photonics, School of Engineering,
Technological Educational Institute of Crete, Heraklion, Greece
2

Presently, there are quite few reports in the literature presenting
state of art approaches of use of ZnO material onto textile
substrates for several applications as antibacterial, deodorizing and
UV protection, and none regarding any systematic approach of
direct growth and optimization with respect the textile support.
Excepting our previously reported preliminary results [1, 2], there is
no available study about ZnO coated textiles used as photocatalytic
active support for gaseous compounds decomposition. The
present presentation will bring to attention recent advances on
photocatalytic ZnO onto textile supports for air purification
applications. Nano and micro-structured ZnO coatings onto
various textile substrates were grown by aqueous solution chemical
growth from different precursors. Excellent quality coatings with
high stability and photocatalytic efficiency were obtained with the
scope to be integrated in a novel indoor air-purification system.
Acknowledgment: Part of the work was supported by a grant of the
Romanian National Authority for Scientific Research, CNCS – UEFISCDI,
project number PN-II-RU-TE-2012-3-0202.
[1] M. Suchea, I. V. Tudose, S. Ionita, I. Sandu, F. Iacomi, E. Koudoumas,
Revista de Chimie, 66 (2015) 12.
[2] M. Suchea, I.V. Tudose, N. Vrinceanu, B. Istrate, C. Munteanu, E.
Koudoumas Acta Chemica Iasi, Vol. 21 (2013) 2.
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T9-O5: Functional properties of some iron oxide
nanocomposites and thin films for advanced applications
R. Bosinceanu1, A. Vasile1, E. Vasile2, I. Deac3, M. N. Palamaru1, A. R.
Iordan1, M. Iacob4, C. Turta4, S. Ando5, M. Cazacu5, F. Iacomi1
1
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3
Faculty of Physics, Babes-Bolyai University, Cluj Napoca, Romania
4
Institute of Chemistry , Moldavian Academy of Sciences, Chisinau, Republic of
Moldova
5
Laboratory of Electroactive Polymers and Plasmochemistry, Petru Poni
Institute of Macromolecular Chemistry, Iasi, Romania
5
Electrical Engineering, Tokio University of Science, Tokio, Japan
2

Iron oxide nanocomposites and thin films are intensively studied
due to their advanced applications. Offen iron oxide nanoparticles
are isolated in zeolite materials or are included in polymer matrices
in order to obtain certain properties [1]. In this paper the
preparation conditions for Fe 2O3/MCM-41, Fe2O3/polymer+silica
and hematite thin films are presented together with the results
obtained by studying their structural and functional properties.
XRD, SEM, HRTEM, AFM and XPS investigations furnished
information related to the sample nanostructured character and
chemical composition. Room temperature EPR investigations
evidenced that the sample magnetic anisotropy is dependent on
the aggregation processes and that becomes more visible by
increasing the iron content or the silicon content, being higher in
thin films.
[1] S.T. Navale, G.D. Khuspe, M.A. Chougule, V.B. Patil, J. Phys. Chem.
Solids 75 (2014) 236–243.
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Hall-3: Victor Marian Amphitheater
T5-I1: Comparison of synthesis and characterization methods
of magnetic nanoparticles
László Almásy1,2, Minhao Yan1, Mark Julian Henderson1, Jérémie
Courtois1, Qiang Tian3, Kinnari Parekh4, Dorina Emilia Creanga5,
Ladislau Vékás6
1

State Key Laboratory Cultivation Base for Nonmetal Composites and Functional
Materials, South-West University of Science and Technology, Mianyang, China
2
Department of Neutron Spectroscopy, Wigner Research Centre for Physics,
Budapest, Hungary
3
Institute of Nuclear Physics and Chemistry, China Academy of Engineering
Physics, Mianyang, China
4
Dr. KC Patel R&D Centre, Charotar University of Science & Technology,
Changa, India
5
Faculty of Physics, ”Alexandru Ioan Cuza” University, Iasi, Romania
6
Laboratory of Magnetic Fluids, Center for Fundamental and Advanced
Technical Research, Timisoara, Romania

Ferrofluids consist of magnetic particles of submicron sizes
dispersed in liquid carrier and stabilized against agglomeration and
sedimentation by appropriate coating. In non-polar carriers the
most common agents are surfactant molecules with long alkyl tails.
They form a surfactant shell around the particles which provides
steric repulsion between them, and prevents their agglomeration.
For technological purposes the main task is to obtain ferrofluids
with well dispersed particles, and with controlled sizes and size
distributions. These quantities can be tailored by choosing the
appropriate synthesis and size selection route. Dispersions of
magnetite and mixed ferric oxide particles of about 10 nm sizes
have been prepared using different methods: aqueous coprecipitation of iron salts, thermal decomposition of metal
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complexes, and mechanical grinding of large grain magnetite
powders. We explore the differences between ferrofluids prepared
by different methods, such as particle morphology, their
interactions, and the overall structure of the colloids.
The extremely small size of the particles limit the accuracy of all
structure-sensitive experimental methods. These methods can be
divided into two general groups. The first group is associated with
detection of individual nano-objects, such as the electron
microscopy, or atomic force microscopy. In the second group –
magnetization

measurements, X-ray diffraction, small-angle

neutron and x-ray scattering – the integral response of a large
ensemble of these particles is detected. The data are analyzed by
assuming certain models for the distributions of the physical
properties of the particles, and the characteristic parameters of
these distributions are obtained by e.g. numerical fitting
procedures.
We present results for about twelve ferrofluids prepared by
different methods. The analysis and comparison of the collected
data allowed us to reveal some characteristic features of the
dispersions, as well of the performance and some limitations of the
applied techniques.
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T5-O1: Charge transfer in FePt-semiconductor core-shell
nanoparticles
Ovidiu Pana1, Cristian Leostean1, Maria Stefan1, Loredana Soran1,
Simona Gutoiu1, Sergiu Macavei1, Lucian Barbu-Tudoran1,
1

Physics of Nanostructured Systems, National Institute for R&D of Isotopic and
Molecular Technologies, Cluj-Napoca, Romania

Binary alloys such as FePt with a L10 phase exhibiting high
magnetocrystalline anisotropy are potential candidates for highdensity recording media Combining the optical and magnetic
properties of FePt and semiconductors like TiO 2, SiO2 and P3HT in
a convenient architecture like core-shell would greatly broaden
their application in environmental science and catalysis, etc. [1-3].
The paper presents our results on synthesis and characterization of
FePt-semiconductor
synthesized

by

nanoparticles.

reducing

platinum

FePt

nanoparticles

acetylacetonate

were
in

1,2

haexandiol. The semiconductor shells were obtained by sol-gel
process or seeding method in case of TiO 2 and SiO2 and by coating
from solution in case of P3HT. The properties of these composites
nanoparticles are investigated by TEM, HRTEM, X-ray diffraction, Xray Photoelectron spectroscopy and superconducting quantum
interference device magnetization measurements. The results
revealed that by adjusting the composition of components an
interface charge transfer could be observed.
[1] L.A. W. Green et. al, RSC Adv. 4 (2014) 1039-1044
[2] M. Chen et. al, J. Am. Chem. Soc., 126 (27) (2004) 8394–8395 [3]
K.E. Elkins et. al, Nano Letters, 3 (12) (2003) 1647–1649.
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T5-O2: Electron transfer at the single molecule level
Alina Stefan, Tobby D. M. Bell, Vincent Lemaur
Chemistry, Katholieke Universiteit Leuven, Leuven, Belgium

Evidence for intramolecular photoinduced electron transfer (ET) in
a synthetic single donor – single acceptor system consisting of a
triphenylamine – peryleneimide dendrimer embedded in different
polymer matrices is presented. The origin of extended periods (tens
of milliseconds and seconds) of no emission, the so-called “long
off-times”, as well as the fluctuations observed in the values of the
rate constants for forward and backward ET reactions are
addressed. The former process is attributed to recurrent ET
processes in which no photon could be detected since the charge
separation process is so fast that is below the time-resolution of
the detector we used (∼200 ps), and charge recombination is a
nonradiative process. The latter is induced by the local
environment as well as by the conformational changes of the
dendrimer itself. The variety of the transients, in terms of
fluorescence intensity traces and decay times fluctuations, points
for the heterogeneity of the matrices. An interesting correlation
between the parameters governing the electron transfer rate
constants and the fluorescence properties of the molecule was
found. This would constitute an important additional tool for a
better understanding of this complex phenomenon.
[1] X. S. Xie, J. K. Trautman, Annu. Rev. Phys. Chem., 49 (1998) 441.
[2] F. Kulzer, M. Orrit, Annu. Rev. Phys. Chem., 55 (2004) 585.
[3] E. J. G. Peterman, H. Sosa, W. E. Moerner, Annu.Rev. Phys. Chem.,
55 (2004) 79.
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T5-O3: Optical and structural properties of Type-II quantum
dots
Amani Ben Daly1, Ioannis Alexandrou2, S. Lazar2, Bogdan Stefan Vasile3,
Valentin Craciun4, Felicia Iacomi5,
1
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We investigated the effect of aluminium proportion on optical and
structural

properties

of

In 0.43Al0.57As/AlxGa1-xAs

QDs.

The

morphology properties and exciton-phonon interactions of QDs
were studied by high resolution X-ray diffraction (HRXRD),
photoluminescence (PL) and Raman spectroscopy measurements.
As the aluminum proportion of deposited Al xGa1-xAs alloy
increased, the phonon energy increases. A monotonous red shift of
the PL peak was observed with increasing aluminum composition,
then a decreases before x=0.45, due to the type I-type II transition.
From HRXRD investigation, the InAlAs layer is fully strained; the in
plane lattice parameters being identical to those of the GaAs
substrate, for samples with lower aluminum composition, and
different for higher aluminum composition, respectively.
[1] A.F. Tsatsul'nikov et al., Applied Surface Science, 123-124 (1998)
381-384.
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T11-I1: “Smart” self-assembled functional nanosystems based
on polymer membranes decorated with proteins
Cornelia G. Palivan
Department of Chemistry, University of Basel, Klingelbergstrasse 80, 4056 Basel,
Switzerland

New concepts that combine multifunctional compounds with
stable, safe carriers or membranes are on focus in a variety of
domains, such as medicine, catalysis, environmental science, food
science and technology [1]. In this respect, suitable amphiphilic
block copolymers are ideal candidates for applications because
they can self-assemble into 3D supramolecular assemblies, such as
compartments, or planar membranes. Such synthetic flexible
membranes have a superior stability, and robustness compared to
the lipid based membranes, and can be obtained with a variety of
physical and chemical properties. The properties of such
membranes
composition,

can

be

molecular

extensively
weight

controlled
and

the

via

chemical

hydrophilic-to-

hydrophobic block length ratio of the polymers. An elegant manner
to implement smart behavior of polymer membranes is to insert
biopores, which possess an intrinsic responsive property. By
combining these polymeric membranes with suitable biological
entities, e.g., by incorporating integral membrane proteins or by
enzyme encapsulation in polymer compartments it is possible to
provide well-defined functions, such as molecular recognition,
cooperation, and catalytic activity. Here, we present distinct spaces
for desired reactions at the nanometer scale based on proteinpolymer assemblies as compartments with triggered activity or as
bilayers on solid support [2]. Biopores/channel proteins inserted
into the polymer membrane selectively control the exchange of
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substrates and products with the environment of compartments,
resulting in development of stimuli-responsive compartments,
which preserve their architecture, while allowing specific in situ
reactions. Channel proteins/biopores inserted in solid supported
membranes serve for a controlled transport of ions or molecules
through the synthetic membrane. Protein-decorated synthetic
membranes represent smart hybrid systems, which open new
avenues in various domains, as for example protein therapy or
biosensing approaches.
[1] C.G. Palivan, R. Goers, A. Najer, X. Zhang, W. Meier, Chem. Soc. Rev.
2016, 45, 377.
[2] J. Kowal, J. Kowal, D. Wu, H. Stahlberg, C. G. Palivan,W Meier,
Biomaterials, 2014, 35, 7286.
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T11-O1: Morphic transitions of nanocarbons via laser pyrolysis
of polyimide films
Athanasios Tiliakos1, Cătălin Ceaus1, Stefan M. Iordache1, Eugeniu
Vasile2, Ioan Stamatin1
1

Faculty of Physics, 3Nano-SAE Research Center, University of Bucharest,
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2
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The research on laser pyrolysis and ablation precursors has long
preceded the supercapacitor applications, and it has yielded
interesting results for pulsed and continuous lasers over a wide
range of wavelengths.

Fig. 1 SEM image of graphene foam examined as-is, showing crosssection with graphene sheets growing perpendicular to the surface.

Attempting a thorough investigation of polyimide pyrolysis via CO 2
lasers, we revisit the laser-induced graphene method and analyse
the effect of laser operating parameters on the produced
nanocarbon structures, as we determine the optimal operating
windows for producing graphene foams of various surface
morphologies and corresponding properties.
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T11-O2:
Magnetic
pinning
in
hybrid
YBa2Cu3O7x/ferromagnetic nano-dot structures obtained by diblock
copolymer self-assembly method
Traian Petrisor Jr., Ramona Mos, Mihai Gabor, Mircea Nasui, Amalia
Mesaros, Coriolan Tiusan, Lelia Ciontea, Traian Petrisor
Center for Superconductivity, Spintronics and Surface Science, Technical
University of Cluj-Napoca, Cluj-Napoca, Romania

The self-assembly of di-block copolymer thin films has been widely
used by the scientific community, as it presents a versatile route for
obtaining single layered nanoparticle films. By choosing the
appropriate polymer combination and the copolymer film
thickness, one is able to control different types of assemblies, from
lamellae to nano-particles [1,2,3]. In the present study we make use
of the advancements in di-block copolymer lithography technique
in order to produce random arrays of magnetic nanoparticles
deposited on top of YBa2Cu3O7-x (YBCO) layers and study their
influence

on

the

vortex

pinning

landscape

within

the

superconducting film. As magnetic materials we investigate cobalt
nanodots. In order to avoid any chemical or electronic interaction
between the YBCO thin film and the magnetic dots, a thin,
insulating SiO2 spacer layer is deposited. The di-block copolymer
thin film lithography approach is a two-step process, consisting in
the elaboration of a self-assembled polystyrene-block-poly(methyl
methacrylate) (PS-b-PMMA) mask and the subsequent deposition
of a ferromagnetic layer by DC sputtering. After the polymer mask
removal, an array of magnetic nanostructures on the SiO 2 surface
is obtained. Alternatively, we also investigate a route of obtaining
a ferromagnetic film thickness modulation by directly depositing
the metallic layer on top of the PS nanodots. In this manner a
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magnetization gradient is generated at the PS nanodot sites. A
detailed investigation of the magnetic properties of the different
magnetic configurations is performed by means of magnetic force
microscopy imaging, as well as vibrating sample magnetometer
characterization. The pinning properties of the as-developed
structures are investigated by performing field and temperature
dependent superconducting transport characterization of the
YBCO layers.
[1]. S. Krishnamoorthy, C. Hinderling, and H. Heinzelmann, Materials
Today 9 (2006) 40.
[2]. I. W. Hamley, Prog. Polym.Sci. 34 (2009) 1161.
[3]. Yu-Chih Tseng and S. B. Darling, Polymers 2 (2010) 470.
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T1-P1: The interaction between collagen, hydroxyapatite and
APTES. Langmuir-Blodgett and AFM study
Roxana-Diana Pasca1, Gheorghe Tomoaia2, Aurora Mocanu1, Ioan
Petean1, Corina Garbo1, Alexandra Gertrud Paltinean1, Maria TomoaiaCotisel1
1
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2
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Cluj-Napoca, Romania

Collagen type I from bovine Achilles tendon (COL) was spread at
the air/water (NaCl 2N or hydroxyapatite dispersion) interface
using a silane compound, namely 3 amino propyl triethoxysilane
(APTES), for an increased orientation of COL fibers. The formation
of oriented COL fibers was investigated by compression isotherms
using Langmuir technique (LT). By means of the Langmuir-Blodgett
technique (LBT), the self-assembled layers were transferred on solid
support (e.g. glass optically polished) at a constant lateral surface
pressure and were characterized by atomic force microscopy (AFM)
imaging technique. The data demonstrate the formation of a stable
porous network at the air/water interface indicating a pronounced
effect of APTES on the orientation of COL fibers in the presence of
hydroxyapatite. Keywords: collagen, hydroxyapatite, APTES, LBT,
AFM Acknowledgement Authors thank to UEFISCDI grants 171 and
241 for financial support.
T1-P2: The effect of various doping atoms on some physical
properties of SnO2 thin films
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Sibel Gürakar, Tülay Serin,
Department of Engineering Physics, Ankara University, Ankara, Turkey

The effect of Cu, Al and In doping on the microstructural and the
electrical conductivities at room temperature of the SnO 2 films
were studied. The undoped, Cu, Al and In (2 at. %) doped SnO 2 films
were deposited on the glass substrate by spray pyrolysis. The
microstructural properties of films were investigated by X-ray
diffraction (XRD) method. The optical properties of thin films were
studied from UV-VIS transmittance spectra. Surface morphologies
were analyzed using AFM measurements. The microstrain and
crystallite size were calculated for all the samples by using
Williamson-Hall (W-H) method. A correlation was established in
terms of tensile strain between microstructure, optical and
electrical properties.
T1-P3: Role of the superconducting layer morphology in
superconducting spin valve effect for S/F/F structures
Pavel Leksin1,2, Andrey Kamashev2, Joachim Schumann1, Vladislav
Kataev1, Jürgen Thomas1, Bernd Büchner1, Ilgiz Garifullin2
1

Magnetic Properties, Leibniz Institute for Solid State and Materials Research
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2
Perspecitve Materials, Zavoisky Physical-Technical Institute, Russian Academy
of Sciences, Kazan, Russia

We studied the role of the morphology of the superconducting film
in operation of the superconductor-ferromagnet-ferromagnet spin
valve structures. For that, we investigated two types of structures,
with a rough and with a smooth superconducting layer,
respectively. We found that the quality of the S/F interface is not
critical for the S/F proximity effect as regards the suppression of
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the critical temperature of the S layer. However, it appears to be of
a paramount importance for the performance of the S/F1/F2 spin
valve. The magnitude of the conventional superconducting spin
valve effect significantly increases, when the morphology of the S
layer is changed from the type of overlapping islands to a smooth
one. We attribute this effect to a homogenization of the Green
function of the superconducting condensate over the S/F interface
in structures with a smooth S layer surface.
T1-P4: The influence of deposition techniques on structural
and morphological properties of rare earth-doped AZO thin
films
Maria Toma1, D. Marconi2, Dietrich R. T. Zahn3, Petru Pascuta4, A. Pop1
1
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3
Physics Department / Semiconductor Physics, Technische Universität Chemnitz,
Chemnitz, Germany
4
Physics and Chemistry Department, Faculty of Materials and Environmental
Engineering Technical University of Cluj Napoca, Cluj-Napoca, Romania
2

ZnO doped with rare earth is promising for use in optoelectronic
applications because of the defect luminescence [1,2]. The
aluminum doped zinc oxide (AZO) thin films doped with rare earth
(RE=Nd, Gd, Er ) were synthesized. The transparent thin films on
glass substrates were obtained by RF magnetron sputtering, and
by spray coating (by annealing at 3 different temperatures (600,
800 and 10000C), respectively. For sputtered films it was found that
they are polycrystalline with a hexagonal wurtzite structure.
Microstructural analysis evidenced that the type of doping
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modifies the microstructure of thin films. Scanning electron
microscopy and atomic force microscopy images revealed obvious
variations in the surface morphology with spherical grain structure.
For the spray coated films, microstructural analysis evidenced that
the type of doping and the annealing treatment modify their
surface roughness. By increasing the annealing temperature cracks
begin to form in the film structure. The decrease of energy gap Eg
for the AZO films doped with 2% Re suggests that excess of Re
atoms do not activate due to segregation at the grain boundaries.
[1] A. Meng, X.J. Li, X.L. Wang, Z.J. Li, Ceram. Int. 40 (2014).9303.
[2] C. Lung, D. Marconi, Maria Toma, A. Pop, Analitical Letters 49(8)
(2016)1278.

T1-P5: Transparent ITO thin films with enhanced performance
for selective plasmonic applications
Petronela Prepelita1, Ionel Stavarache2, Florin Garoi1, Doina Craciun1
1
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2
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Using a fast and eco-friendly deposition method, In2O3:Sn (ITO)
thin films were deposited on glass substrates by radio frequency
magnetron sputtering technique. After deposition, the samples
were rapid thermal annealing in air at temperatures up to 723 K.
Influence of post deposition annealing on morphological
properties of ITO is discussed based on XRD measurements.
Transmittance spectra, in double-beam configuration, were
recorded in the 190 – 3000 nm wavelength range and, from these,
optical constants were obtained. A computational algorithm for
ITO thin films using computational models was developed and
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optical properties were investigated. The electrical conductivity
values, measured using the four points method, the current –
voltage characteristics, recorded as a function of temperature (300
K - 480 K) and the optical properties recommand ITO thin films for
plasmonic metamaterials applictions.
This research is supported by the National Authority for Research and
Innovation in the frame of Nucleus programme - contract 4N/2016.
We also acknowledge the STAR 60/2013.

T3-P1: Pilot scale microbial fuel cells for wastewater
treatment applications
Ana Cucu1, Athanasios Tiliakos1, Alexandra Maria Izabel Trefilov1, Ioan
Stamatin1, Adrian Ciocanea2
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Advances in waste management technology constitute an absolute
necessity in a world where human population is rapidly expanding.
Our research focuses on simultaneous energy production and
organic matter removal in wastewater treatment: we investigate
the potential of a 50 L monochamber Microbial Fuel Cells (MFCs)
in electricity generation coupled with reduction of the organic load
of wastewaters collected from Facai’s Wastewater Treatment Plant
in Romania. The system was characterized, as batch reactor and in
continuous flow operation, according to its capacity for
simultaneous organic matter and nitrate removal, as well as their
capacity for current and power production.
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T3-P2: Transition metal spinels as effective and not-expensive
catalysts for oxygen reduction
Viacheslav Barsukov, Anatolii Katashynskii, Volodymyr Khomenko
Electrochemical Power Engineering & Chemistry, Kyiv National University of
Technologies and Design, Kyiv, Ukraine

The problem of searching not-expensive and available catalysts for
oxygen electrode is one of the key issues for developing the
effective fuel cells and air-metal batteries. We have founded
experimentally the quite high effectiveness of some mixed oxides
(spinels) using the rotating disk electrode method. For the
theoretical explanation of these experimental results ab initio
quantum-chemical calculations have been carried out for the
electronic structures of molecular clusters and adsorption
complexes to model physical and chemical adsorption of molecular
oxygen on the surface of manganese-cobalt, nickel-cobalt and
iron-cobalt

mixed

oxides

(spinels).

The

quantum-chemical

calculations were done using the Hartree-Fock-Roothan selfconsistent field MO LCAO formalism in the 6–31 basis set of
Gaussian functions. It was shown that the value of adsorption
energy of hydrogen peroxide influences the mechanism of oxygen
reduction: at lower adsorption energies oxygen is reduced by the
two-electron mechanism, which is followed by desorption of the
peroxide molecule formed. At higher adsorption energies the
reduction of oxygen occurs via the four-electron mechanism up to
water formation. An explanation was proposed that the catalytic
reaction of oxygen reduction proceeds on average via n=3.6-3.7
electron mechanism on the surface of above-mentioned spinels,
what is quite close to the n=4 for the platinum catalyst.
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T3-P3: Elements in transparent conductive oxides prone to
grow of silicon nanostructures
Krishna Nama Manjunatha, Shashi Paul
Emerging Technologies Research Centre, De Montfort University, Leicester,
United Kingdom

Amongst several transparent conductive oxides (TCO), Indium tin
oxide (ITO) and Fluorine tin oxide (FTO) are extensively used as TCO
for electronic devices such as photodiodes, transistors, biosensors,
organic and inorganic solar cells [1]. Recently, Silicon nanowire
(SiNW) solar cells are gaining tremendous interest in next
generation photovoltaics due to interesting properties shown by
silicon nanowires. Silicon nanowires show enhanced absorption,
efficient light trapping and collection of charge carriers. SiNWs
decouple absorbed light and charge carriers, as light can be
absorbed axially and carriers travel axially and radially to electrodes
[2]. SiNWs are grown via several techniques that use metal
nanoparticles as a multipurpose catalyst to adsorb, nucleate and
precipitate silicon in the form of nanowires. Hence, TCOs are
coated with metal nanostructures to obtain SiNWs. However,
aforementioned TCOs contain elements such as indium and tin that
has potential for the growth of SiNWs at very low temperatures
(<300 oC). This not only alters conductivity of TCO, but optical and
electrical characteristics of TCO and solar cells are challenged. In
this study, we discuss properties of TCO being altered due to its
constituent elements acting as a catalyst during fabrication. Along
with disadvantages of using ITO and FTO as a bottom contact for
SiNW solar cells, we report the advantages of using aluminium
doped Zinc oxide (AZO) as a good candidate for SiNW solar cell.
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[1] A. Stadler, Materials, vol. 5, pp. 661-683, 2012.
[2] S. Misra, L. Yu, W. Chen, M. Foldyna and P. Roca I Cabarrocas, J.
Phys. D, vol. 47, 2014.
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nanomaterials
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Nanotechnology has opened up the new opportunity by offering
unique enabling technologies and new materials for fabrication of
supercapacitors. In particular, graphitic carbon nanomaterials such
as nanotubes, graphene sheets etc., have been playing the
important

role

in

the

development

of

high-performance

supercapacitors. In this work, we demonstrate the fabrication of
supercapacitors based on carbon nanomaterials. The most
common approach to forming electrodes of supercapacitors are to
mix ﬁne powders of the activated carbon with a polymeric binder.
The electrode ﬁlm on the current collectors can then be obtained
due to the binder. This technic has been used successfully to create
electrodes for commercially available supercapacitors. However,
the disadvantages associated with the polymer binder approach
are increased electrical resistance, reduction of surface area,
contamination of activated carbon by solvents and introduction of
mechanical degradation leading to device failure. In this research,
we present a binder-free approach to forming electrodes of
supercapacitors. In the current experiments, carbon films on
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current collector were obtained by Plasma Enhanced Chemical
Vapor Deposition (PECVD). PECVD is a process by which thin films
of various materials can be deposited on substrates at a lower
temperature than that of standard Chemical Vapor Deposition
(CVD). PECVD technique, developed by IZOVAC, allows achieving
the uniform coating the aluminum current collector by carbon
nanomaterials. Aluminum foils with the flexible and mechanically
strong film of nanotubes and/or graphene sheets were prepared
by R2R (reel to reel) process and used as electrodes.
Supercapacitors with 2.7 V working voltage were successfully
fabricated. The supercapacitors showed excellent rate capability,
with almost 100% of the original capacitance retained when the
scan rate was increased from 2 mV/s to 500 mV/s. Owing to high
power density, supercapacitors based on carbon nanomaterials
exhibit great potential as high-performance energy sources for
advanced technologies where high power density are required.
T3-P5: Optimization of the phocatalytic
electrospun ZnO-SnO2 ceramic nanofibers

activity

for

Petronela Pascariu Dorneanu, Niculae Olaru, Corneliu Cojocaru, Anton
Airinei
Laboratory of Polymer Physical Chemistry, "Petru Poni" Institute of
Macromolecular Chemistry, Iasi, Romania

Photocatalytic degradation of organic pollutants by semiconductor
photocatalysts from wastewater has been extensively studied and
utilized due to its efficiency, easy operation and preferably
producing nontoxic products [1]. One of the most important
transition metal oxides for a wide range of applications is zinc
oxide. ZnO is a semiconductor material with band gap energy of
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3.37 eV and a large exciton binding energy of 60 meV. ZnO was
found to be efficient for the photodegradation of organic
pollutants in waste water. We have improved the photocatalytic
efficiency of ZnO by preparing nanostructured ZnO-SnO2
composite [2]. In this work the photocatalytic degradation of
rhodamine B (RB) dye in aqueous solution under visible light
irradiation was evaluated using ZnO-SnO2 nanofibers as a catalyst.
This composite was characterized by XRD and TEM techniques and
it was shown that the ceramic nanofibers presented the wurtzite
phase of about 200 nm in diameters. The influence of three factors
(irradiation time – x 1, temperature – x2, and pH of dye solution –
x3) on photodegradation efficiency was investigated. UV-vis light
was used to measure the concentration of dye in the studied
solutions. A second order rotatable experimental design was
carried out to cover governing process variables. By using multiple
regression technique, a mathematical model representing a
response function was obtained. As an example, the response
surface for a pH = 9.5 in the dimensionless system of factors is
presented in Fig. 1c. From this graphic representation it is observed
that a photodegradation efficiency of 100% is obtained for values
of x1 and x2 higher than 1 (12 h) and 1.3 (41 oC), respectively.
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Fig. 1 Properties of ZnO-SnO2 ceramic nanofibers: (a) XRD patterns of
ceramic nanofibers; (b) TEM microstructure of ZnO-SnO2; (c) Contour
curves of response surface for pH = 9.5, in dimensionless system of
coordinates: x1; x2.
Acknowledgements. This work was supported by a grant of the
Romanian National Authority for Scientific Research and Innovation,
CNCS – UEFISCDI, project number PN-II-RU-TE-2014-4-1266.
[1] J. Sundaramurthy, N. Li, P Suresh Kumar, S. Ramakrishna, Biofuel
Research Journal 2 (2014) 44-54.
[2] P. Pascariu, A. Airinei, N. Olaru, L. Olaru, V. Nica, Ceramics
International 42 (2016) 6775–6781.
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Chalcogenide thin films have been prepared onto unheated glass
substrates, using radio frequency magnetron sputtering method.
To simplify the deposition procedure of chalcogenide type thin
films, a single sintered CIGS target was used. From X-ray
photoelectron spectroscopy (XPS) investigations, we observed that
the composition of CIGS thin films was very similar to that of the
target CuIn0.75Ga0.25Se2, from which it originated. Identification of
chemical composition and the structural characteristics of CIGS thin
films by XPS performed in high vacuum, emphasized that the
samples exhibit surface features suitable to be integrated into the
structure of solar cells. Atomic force microscopy and scanning
electron

microscopy

investigations

showed

that

surface

morphology was influenced by the increase in thickness of the CIGS
layer. From X-Ray diffraction investigations it was found that all
films were polycrystalline, having a tetragonal lattice with the (112)
plane parallel to the substrate surface. Moreover, we found that the
intensity of the (112) peak is the highest for the 1200 nm thick
sample, which suggests the usage of thicker CIGS films in order to
improve the structural quality of chalcogenide materials. The
optical reflectance as a function of wavelength was measured for
the studied samples. The increase in thickness of the CIGS absorber
determined a decrease of its optical bandgap value from 1.53 eV
to 1.44 eV. The results presented in this paper showed an excellent
alternative of obtaining CIGS compound thin films from a single
target.
Acknowledgments. This research is supported by the National
Authority for Research and Innovation in the frame of Nucleus
programme - contract 4N/2016. We also acknowledge the STAR
65/2013.
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T3-P7: Cu2O layer analysis on a metal-oxide heterojunction
cell’s electronic structure
Constantin Dumitru1, Vlad-Florin Muscurel1, Ramon Schifano2,3,
Laurentiu Fara1,4, Paul Sterian1,4
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An analysis of Cu2O layer has been conducted for an advanced thin
film solar cells based on a tandem heterojunction design with metal
oxides, in order to evaluate and improve the metal-oxide subcell
performance. We have considered a promising cell design with
metal oxide active and passive layers. We have used a comparative
analysis based on numerical modelling in AFORS-HET for device
characteristics, with respect to the layer’s thickness and doping. It
has been proved that the metal oxides hold great potential of
optimization and have a big impact for the improvement of this
particular design. The assessment has been made for the
Cu2O/ZnO segment cell, as a basis, with the position of the defects
in the middle of the band gap. The simulation methodology could
be used for design and material performance optimization. The
calculated values were compared with the experimental ones
reported in the literature.
T4-P1: Structural and magnetic properties of thin Yttrium Iron
garnet films deposited by pulsed laser deposition
Oana-Tereza Ciubotariu, Stefan Sohr, Helmut Karl, Manfred Albrecht
Institute of Physics, University of Augsburg, Augsburg, Germany
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Ferrimagnetic yttrium iron garnet (YIG) has been intensively
studied both in bulk and thin film forms having various applications
such as microwave filters, sensors or Faraday rotators [1]. However,
it is still not established if YIG films can accommodate an out-ofplane easy axis magnetization. In this work, we have investigated
single crystal YIG films deposited by pulsed laser deposition (PLD)
on gadolinium gallium garnet (111) substrates. In order to improve
the crystal growth, the substrate surface is recrystallized by
annealing in air at 1050 °C for 10 hours. Thin films (< 20 nm) are
deposited at elevated substrate temperatures between 600 – 800
°C. For a material with a negative magnetostriction constant as YIG,
a tensile strain might induce an out-of-plane orientation of the
magnetization [2]. Also, the oxygen pressure during deposition was
observed to influence YIG lattice parameters [3]. Therefore, in our
experiments it was varied from 10 -1 to 1 mbar. The influence of
both substrate temperature and oxygen pressure on film
crystallinity and lattice parameters was investigated by in situ
reflection high energy electron diffraction and x-ray diffraction.
Their effect on Curie temperature, magnetization orientation and
magnetic domain structure was studied by superconducting
quantum interference device magnetometry and magnetic force
microscopy. Recent results of this work will be presented.
[1] C.D. Stanciuet al., Physical Review Letters 99 (2007) 047601.
[2] M. Kubota et al., Applied Physics Express 5 (2012)103002.
[3] E. Popovaet al., Journal of Applied Physics 90 (2001) 1422.

T4-P2: NdFeB thick film permanent magnet: influence of
multilayered effect and Mo content on anisotropic hard
magnetic and mechanical characteristics
Maria Urse, Marian Grigoras, Firuta Borza, Nicoleta Lupu, Horia Chiriac
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Thick film permanent magnets with out-of-plane texture of
Nd2Fe14B grain are of high interest for key applications in
microelectromechanical

systems,

millisize

actuators,

and

microstructured sensors. For NdFeB thick films there are two
unresolved

problems:

retain

of

improved

hard

magnetic

characteristics and the reduction of delamination from the
substrate at large thicknesses [1]. A suitable buffer layer with a
certain thickness and a multilayered ‘internal structure’ of NdFeB
thick films are crucial for a good adherence of NdFeB film to silicon
(Si) substrate and for growth of Nd 2Fe14B grains with c-axis
perpendicular to the film plane, in whole volume. This paper will
detail how these requirements can be controlled to obtain good
anisotropic hard magnetic and mechanical characteristics for
NdFeB single and multilayer thick films. We use the molybdenum
(Mo) films with optimum thickness as buffer (i.e. 40 nm), capping
(i.e. 20 nm) and interlayers (up to 5 nm) because we know from our
previous [2] and other papers [3] that it acts in the sense of
promoting the growth of anisotropic Nd 2Fe14B phase, protecting
the NdFeB films of oxidation, and improving its adherence to
substrate. Mo/NdFeB(x)/Mo and Mo/[NdFeB(x)/Mo(y)]xn/Mo films,
with different x and y thickness, were deposited in vacuum using
r.f./d.c. magnetron sputtering technique on a substrate/buffer
ensemble heated at about 470°C. As-deposited films were
annealed for 20 minutes (optimum annealing time) at 550°C. In
comparison with single layer, the multilayer film exhibits an
increase in coercivity and in the remanent ratio. The coercive field
Hc increases due to the domain wall pinning effect at NdFeB/Mo
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interface regions. If a Ni film with an optimal thickness of about 8
nm is used as buffer layer, besides Mo film of 40 nm, the adherence
to substrate is improved and this is very promising for the use of
NdFeB thick film in MEMS applications.
Acknowledgment: Project PN 16 37 02 03 - Contract no. 28N/2016 NUCLEU Program.
[1] N.M. Dempsey, A. Walther, et al., Appl. Phys. Lett., 90 (2007)
092509-1-3.
[2] Urse M.; Grigoras M.; et al., Mat. Sci. and Eng. B, vol. 178 (2013),
1019.
[3] Qi Yao, Wei Liu, et al., J. Mater. Res., 24 (2009) 2802.

T4-P3: Magnetic frustration and polymorphism in layered
rock-salt manganites
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Complexity in transition metal oxides is the outcome of
simultaneously active electron degrees of freedom (spin-chargeorbital) and their evolution under the restrictions imposed by the
underlined crystal lattice. Here we present our recent investigations
of a layered-rock-salt type, triangular-lattice, antiferromagnetic
manganite system of the NaMnO 2 phase, which provides a
paradigm where polymorphism and geometrical frustration can
outstandingly affect the physical properties of the materials. It is
our purpose to demonstrate that the topological arrangement (i.e.
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geometrically frustrated) of the transition metal in one hand [1] and
polymorphism on the other [2] impose unseen ground-state
inhomogeneities emerging solely in the magnetostructural
channel. Our analysis shows that two major opposing effects
(elastic vs. magnetic exchange energies) of similar magnitude, lead
to nearly equivalent crystal structures. [3] The afore mentioned
inhomogeneities are revealed by synchrotron X-ray powder
diffraction and complemented by nuclear magnetic resonance
(NMR) and muon-spin relaxation (μ+SR). The polymorphism was
further

studied

by

high-resolution

transmission

electron

microscopy (TEM), suggesting that the in-plane lattice modulation
makes possible the evolution of magnetic structure from that of an
1D spin system of Mn-chains, through a ladder-like topology to
that of a quasi-2D interacting magnet. In an effort to decipher the
various coupling mechanisms we proceeded in a series of
magneto-dielectric measurements, which demonstrate the unique
potential of such manganite lattices to generate spatial regions
with symmetry-breaking pinning sites that favor coupled degrees
of freedom.
[1] A. Zorko et al., Nat. Commun. 5 (2014) 3222.
[2] A.M. Abakumov et al., Chem. Mater. 26 (2014) 3306.
[3] A. Zorko et al., Sci. Rep., 5 (2015) 9272.

T4-P4: Current controlled domain wall velocity in magnetic
amorphous microwires
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The dynamics of magnetic domain walls is an important area of
interest for developing new magnetic logic applications. The
domain wall displacement is controlled by magnetic field or by
spin-polarized electrical current [1]. Until now, the current driven
domain wall motion was studied in Permalloy planar nanowires
prepared by electron beam lithography, in which domain wall
nucleation and propagation can be controlled using a spinpolarized dc current [2]. Large values of the domain wall velocity
have been recently emphasized in cylindrical amorphous and
nanocrystalline microwires and submicron wires prepared by
means of rapid solidification from the melt. Here we report on the
effect of a d.c. current which passes through cylindrical Fe 77.5Si7.5B15
amorphous microwires on their domain wall velocity.

Fig.1. Field (left) and current (right) dependence of the domain wall
velocity with the applied d.c. current and the applied field as a
parameter, respectively.

The field dependence of the domain wall velocity with the applied
d.c. current as a parameter (Fig.1 left), in the case of a microwire
with the metallic nucleus diameter of 11 μm and the glass coating
thickness of 9 μm, shows an increment of about 300% in the wall
velocity, along with a major influence of the current direction (Fig.1
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right), which is more important at small values of the axially applied
magnetic field.
We have investigated similar dependencies in samples with various
diameters, along with the effect of pulsed currents instead of d.c.
currents. The observed behavior has been attributed to the effect
of the circular field created by the current on the magnetic
moments from the wire's outer shell, which enhances the mobility
and velocity of the head-to-head domain walls within the inner
core, and to a direct contribution of the spin-polarized current on
the magnetic domain wall. The results are essential for the control
of domain wall dynamics, with important consequences on the
development of magnetic domain wall logic devices.
Financial support by the European Commission (FP7-REGPOT-20122013-1, Grant Agreement no. 316194, NANOSENS) and PN-II-ID-PCE2012-4-0424 (Contract No. 46/2013) Project is gratefully
acknowledged.
[1] V. Estevez and L. Laurson: Phys. Rev. B 91 (2015) 054407.
[2] G.S.D. Beach, C. Knutson, M. Tsoi, J.L. Erskine: J. Magn. Magn. Mater.
310 (2007) 2038-2040.
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the annealing temperature in glass-coated amorphous Fe-rich
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The magnetic properties of glass-coated amorphous (GCAWs) and
nanocrystalline microwires (GCNWs) are dependent on the
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composition, internal mechanical stresses and the microstructure
of the metallic nucleus. In this paper, we present our last result on
the investigation of the high frequency magnetic properties
behaviors versus the annealing temperature in Fe-rich GCAWs, in
order to obtain nanocrystaline microwires with controlled high
frequency magnetic properties for GHz applications. Fe 77.5Si7.5B15
(Fe-based) and Fe73.5Cu1Nb3Si13.5B9 (FINEMET) GCAWs with the
metal diameter, Dm, between 6 and 16µm and the glass coating
thickness, tg, between 7 and 15µm have been prepared by the
glass-coating rapid solidification technique in amorphous state
(Fig. 1a). The nanocrystalline structures of the GCAWs were
obtained by annealing at temperatures, T ann, ranging between 100
and 600°C for 1h. The quasi–stationary magnetic properties
(coercive field, Hc, and relative magnetic permeability, µr) were
investigated by an a.c. fluxmetric method. The high frequency
magnetic properties

of GCAWs

and

GCNWs have been

investigated by the ferromagnetic resonance method in the
frequency range 8.2-12.4 GHz. Microwire’s microstructure was
investigated by scanning (SEM) and transmission (TEM) electronic
microscopy, respectively. The microwires with Dm= 16µm and tg=
7µm

annealed

at

temperatures

below

300°C

presents

approximately constant values of µr~ 4000. The FINEMET-GCNWs
have maximum µr= 12000 for Tann=350°C, while the Fe-based
GCNWs presents maximum µr= 16000 for Tann= 550°C and the
same Dm= 15µm and tg= 15µm. The coercivity increases abruptly
above Tann= 550°C due to the complete crystallization of the
metallic nucleus in all GCNWs. The ferromagnetic resonance
frequency is enhanced with about 2 GHz for the annealed
microwires compared with the amorphous ones at the same value
of the applied magnetic field. The microstructure of the annealed
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microwires presents randomly oriented and homogeneously
dispersed nanograins with an average size increasing from 4nm, for
Tann= 300°C, to about 15nm, for Tann= 600°C, within the FeB-rich
amorphous residual matrix, as shown in Fig. 1b.

Fig.1. Typical SEM image (a), and TEM images of the microstructure
(b) of the FINEMET-GCNWs annealed at 55°C, 1h.
Acknowledgements: Financial support from PARTENERIATE
Programme, Project PN-II-PT-PCCA-2013-4-1115, and the grant PNII-RU-TE-2014-4-1576 is highly acknowledged.

T4-P6: Magnetic properties of Ca2Fe1-xNixMoO6 perovskites
Istvan-Iozsef Balasz-Muresan, Emil Burzo
Faculty of Physics, Babes-Bolyai University, Cluj-Napoca, Romania
The Ca2Fe1-xNixMoO6 perovskites form solid solutions up to x = 0.2.

The lattice parameters (P21/n) increase as iron is substituted by
nickel.

Magnetic

measurements

were

performed

in

the

temperature range 4.2-800 K and fields up to 120 kOe. The
temperature dependences of the magnetizations of, zero-field
cooled (ZFC) and field cooled samples (FC) show the presence of
moderate irreversibilities at T < 240 K (Fig.1.a).
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a)

b)

Fig.1. (a) ZFC and FC curves; (b) TC annd magnetization as a function
of x.

These suggest the presence of relative small cluster glass
contributions

to

the

magnetizations.

Both

the

saturation

magnetizations and Curie temperatures decrease as the nickel
content increases (Fig.1.b). The reciprocal susceptibilities show
nonlinear temperature dependences, suggesting the presence of
ferrimagnetic type ordering. The composition dependence of Curie
C values was described in the assumption that the Ni2+ ions replace
mainly the ferrous ones.
This work was supported by the Romanian Ministry of Education and
Research (UEFISCDI), grant no. PN-II-ID-PCE-2012-4-0028.
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Layered semiconductors are interesting for investigation since their
characteristics

and

properties

are

determined

by

quasitwodimensionality and structural anisotropy. This class of
materials includes AIIIBIIICVI chalcogenides (A = Tl, B = In, Ga, C = S,
Se), among which ferroelectric TlInS2 crystal is especilly interesting
since it possesses an incommensurate phase in the interval 201–
216 K [1]. It was also found that at substitution of sulphur by
selenium in TlIn(S1-xSex)2 the temperature interval of the
incommensurate phase is reduced, and at х = 0.05 a Lifshitz-type
polycritical point is observed in the (x,T) phase diagram [2].
TlIn(S1-xSex)2 (x = 0.05, 0.08, 0.25) single crystals were obtained by
Bridgman technique. Here we report on ellipsometry studies for
TlIn(S1-xSex)2 solid solutions at different temperatures. The real ε 1
and imaginary ε2 parts of the dielectric function were obtained in
the 1 to 5 eV spectral range in the (001) layer plane. The
temperature studies of the energy dependences of ε1 and ε2 in the
temperature range 140-293 K were performed using a Linkam
stage THMS600. The measured ε1 and ε2 spectra exhibit several
optical features associated with interband transition critical points
(CPs). Their energies were determined analyzing the calculated
second-energy derivatives of the functions obtained from the
ellipsometric measurements.
The analysis of the second derivative spectra of the dielectric
function at room temperature in the above-bandgap region
revealed the presence of five critical points for TlIn(S0.95Se0.05)2, and
TlIn(S0.92Se0.08)2 as well as six critical points for TlIn(S0.75Se0.25)2
crystal. Temperature dependences of interband transitions
energies of the TlIn(S1-xSex)2 crystals are being discussed.
[1] A. M. Panich, J. Phys. Condens. Matter. 20, (2008) 293202.
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Vapor Deposition
Sorin Vizireanu1,1, Gheorghe Dinescu1, Catalin-Romeo Luculescu1,
Ruxandra Birjega1, Angela Vlad1, Rodica Zavoianu2, Bogdan Cojocaru2,
Andrei Sarbu3, Tudor Sandu3, Luminita Mara4, Corina Bradu5
1

Plasma /Lasers, National Institute for Lasers, Plasma and Radiation Physics,
Bucharest, Magurele, Romania
2
Department of Organic Chemistry, Biochemistry and Catalysis, University of
Bucharest, Faculty of Chemistry, Bucharest, Romania
3
Polymer Advanced Materials and Polymer Recycling, National R.&D. Institute
for Chemistry and Petrochemistry, Bucharest, Romania
4
Analysis, National R.&D. Institute for Non-ferous and Rare Metals, Bucharest,
Romania
5
PROTMED, University of Bucharest, Faculty of Biology, Bucharest, Romania

We report on the direct deposition of 2D-nanostructured carbon
on ceramic foams via downstream deposition in an expanding
radiofrequency argon plasma beam discharge injected with
acetylene and hydrogen as active gas [1]. The ceramic foams are
fabricated from red mud collected as waste product from
aluminum industrial production. The nanostructured carbon films
are deposited on the red mud derived ceramic foams aiming to
increase their affinity for hazardous organic pollutants from waste
water and hence to increase their potential catalytic activity for
their oxidation. The ceramic foams were prepared with and without
silicate addition and activated at different temperature from 300oC
up to 800oC. The ceramic foams support preparation conditions
preparation, in particular the Fe amount and the mechanical

91

properties influence the morphology of the nanostructured
deposited material. The obtained carbon structures have been
investigated by SEM coupled with EDX, XRD, and Raman
spectroscopy.
[1]. S. Vizireanu, L. Nistor, M. Haupt, V. Katzenmaier, Ch. Oehr, Gh.
Dinescu, Plasma Process. Polym., 5 (2008) 263–268.
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One-dimensional tubular nanostructures can serve as a basis for
ions, electrons, photons, gases and liquid transfer. Carbon
nanotubes are the most interesting tubular one-dimensional
structures due to their extraordinary mechanical and electrical
properties. The preferred method for CNT synthesis is chemical
vapor deposition, which allows performing a reproducible and
controlled CNT growth processes on various types of substrates at
a temperature range of ~ 350-800 °С. In the CNT growth process,
a catalyst is required. These roles usually performed by metallic
clusters (Fe, Ni, Co), which are deposited on the Ti, Mo, TiN carrier
layers and define the nanotube dimensions. Recently there was
reported about the possibility of CNT growth on metal alloys,
without applying catalyst layers with appliction in hydrogen
storage devices. In this paper, the possibility of vertical CNT growth
on a titania anode, without introducing any additional catalyst
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layers, is presented. The suggested CNT-TiO2 composite simplifies
the mechanism for H2 storage and increases its efficiency.
This work was financially supported by Russian Science Foundation
(project number 16-19-10625).
[1]. Silambarasan, D. et al. Physica E: Low-dimensional Systems and
Nanostructures 80 (2016) 207–211.
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In this work, photoluminescence and optical absorption spectra in
the vicinity of the fundamental absorption edge of Cd- and Sndoped

InSe

characteristics

single
of

crystals,

together

microcrystalline

with

photoelectric

n(p)-InSe/In2O3

structures

obtained by dry anneling, at 600-700 K, under atmospheric
conditions, of InSe single crystals, are investigated. From the
analysis of optical absorption spectra, interaction mechanisms of
excitons with structural defects induced by Sn and Cd doping of
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InSe

single

crystals

have

been

determined.

For

doping

concentrations below 0.1 at. %, Cd atoms liquidate vacancies in the
metal sublattice, while for concentrations over 0.1 at. %, they
engender impurity acceptor levels, energy of which was
determined from comparative analysis of absorption and
photoluminescence spectra.
At low doping levels Sn atoms practically do not influence the
contour of the exciton absorption band. Photoluminescence
spectrum of Sn-doped InSe comprises both the emission band of
localized excitons and impurity band, whose intensity increases
together with doping concentration. The InSe single crystalline
plates doped with 0.00-0.51 at. % Cd and the micro- and
nanolamellar

In2O3/p-InSe

structures

display

significant

photosensitivity in the phototn energy range ~3.6 eV - 1.1 eV, at
T=80 K. The nanolamellar n+-In2O3/n-InSe structures, obtained for
0.05 – 1.00 at.% exhibit photosensitivity in the spectral range 0.5
μm - ~1,0 μm. From the analysis of spectral characteristics charge
carrier free path and ambipolar diffusion coefficient have been
determined.
T5-P5: Optimization growth procedure of metallic segmented
Ni nanowires for sensing devices
Adrian Radu1, Sorina Iftimie1, Alina Irina Calugar1, Ana-Maria Raduta1,
Lucian Ion1, Stefan Antohe1,2, Daniela Dragoman1
1

Faculty of Physics, University of Bucharest, Bucharest, Romania
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2

Metallic segmented nanowires based sensing devices offer a very
good control of physical and chemical properties facilitating their
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usage for targeted applications. Our work presents an optimized
procedure related to growth process of metallic segmented Ni
nanowires for magnetic sensing devices using alumina (Al 2O3)
template. This method implies common manufacturing setups and
is environmentally friendly. Optimal working parameters of
electrochemical deposition related with nanowires diameters and
length were determined and discussed.
Acknowledgements: This work was supported by Romanian Executive
Unit for Financing Higher Education, Research and Innovation
(UEFISCDI) by grant no. 60/2011.

T5-P6: Study of morphological, structural and electrical
properties of Ni:Cu segmented nanowires
Sorina Iftimie1, Adrian Radu1, Alina Irina Calugar1, Bogdan Bita1,3,
Lucian Ion1, Stefan Antohe1,2, Daniela Dragoman1
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and Development in Microtechnologies, Bucharest, Romania
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Segmented nanowires are frequently used in the architecture of
sensing devices because their fabrication costs are small and their
performances are relatively good. In this study, we present the
customized obtaining procedure of Ni:Cu segmented nanowires by
template methods, using alumina (Al2O3), and their morphological,
structural and electrical properties, for magnetic sensing devices.
The

electrochemical

deposition

was

made

using

NiSO 4,

(150g/L)+H3BO3 (50g/L), and CuSO4, (85 g/L)+H3BO3 (30 g/L),
solutions. By scanning electron microscopy we determined the
diameters of Ni:Cu segmented nanowires of about 100 nm, while
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their length was 500 nm. Structural features were analyzed by Xray diffraction, while their electrical properties were investigated by
current-voltage characteristics drawn in 100 K – 300 K range. The
obtained results are discussed in relation with the magnetic
response.
Acknowledgements: This work was supported by Romanian Executive
Unit for Financing Higher Education, Research and Innovation
(UEFISCDI) by grant no. 60/2011.

T5-P7: Multifractal analysis of CoFe2O4/lauric acid/DDSNa/H2O ferrofluid from TEM and SAXS measurements
Cristina Stan1, Maria Balasoiu2,3, Yuriy Kovalev2,4, Daniela Buzatu1, C.P.
Cristescu1
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The synthesis of new types of ferrofluids continues to be nowadays
very active due to the development of biomedical applications of
such colloidal systems. The remarkable magnetic properties of
cobalt ferrite nanoparticles (CoFe2O4) determines in the present, a
multidisciplinary interest for new perspective in technological and
medical applications. In the present work is performed multifractal
analysis [1] of a new CoFe2O4/lauric acid/DDC-Na/H2O ferrofluid
[2] on the base of small angle X-ray scattering and transmission
electron microscopy results. There are analysed several volume
particle concentrations: 3%; 4%; 5%.
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[1] C. Stan, M. Balasoiu, A.I. Ivankov, C.P. Cristescu, Rom Rep Phys 68(1)
(2016) 270–277.
[2] M. Balasoiu, O.V. Ivankov, D.V. Soloviov, S.N. Lysenko, R.M.
Yakushev, A.-M. Balasoiu-Gaina, N. Lupu, JOAM 17(7-8) (2015) 11141121.

T5-P8: Plasma generation in liquid for TiO 2 nanoparticles
production
Maria Ignat1,2, Camelia Miron3, Iuliean Asaftei1, Liviu Sacarescu2, Valeria
Harabagiu2
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Over the past years, the research in the field of nanomaterials
synthesis has developed rapidly due to their remarkable properties
at this level, namely electrical, optical, magnetic, and catalytic
properties. The well-known titanium oxide nanoparticles have been
applied as material in solar cells, chemical sensors, as pigments,
self-cleaning surfaces and environmental purification applications.
Recently, lots of researches have focused on the fabrication of
nano-sized materials, because the current technology requires very
small sized particles to miniaturize, for example, microwave devices
and components. Among a variety of synthetic methods for
production titanium oxide nanoparticles, a relatively new with a
growing interest is liquid-plasma technique due to its simplicity of
experimental

design.

Thus,

applying
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this

technique,

two

parameters have been considered: first, the titania precursor to
surfactant ratio have been varied, and second, the effect on the
titania product of the exposure time to the liquid-plasma was
studied. The morphological, textural, and structural properties of
the synthesized nanoparticles were analyzed in detail by using
transmission electron microscope, X-ray diffraction, nitrogen
sorption measurements, small-angle X-ray scattering, UV-Vis
spectroscopy. Mostly of the obtained nanoparticles have diameters
of 7.5 nm. An increased diameter was observed when the exposure
to the plasma was long. The obtained nanoparticles exhibit
excellent optical absorption with the characteristic band gap
energy of 3.2 eV, due to the liquid-plasma generated TiO2 anatase
phases, as was confirmed by XRD pattern.
T5-P9: Photoexpansion in amorphous As2S3: a new explanation
Sorin Zamfira2, Adam Lorinczi1, Florinel Sava1, Iosif-Daniel Simandan1,
Alin Velea1, Mihai Popescu1
1

Optical Properties, National Institute of Materials Physics, Magurele, Romania
Product Design, Mechatronics and Environment, Transilvania University of
Brasov, Brasov, Romania
2

Thin amorphous As2S3 films show a giant photoexpansion of ~5 %
upon femtosecond laser illumination and this expansion remains
after switching off the laser beam.
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Fig.1. The models of the molecular clusters with minimum of the
distortion energy of the bonds in two stable configurations (with red
colour we represent arsenic, and with yellow colour sulfur).

To understand the structural modifications which occur during the
photoexpansion process we assumed a molecular cluster structure
of the amorphous As2S3. The focused femtosecond laser beam
induces electrical charge redistribution on the sulfur atoms of each
cluster, which increases the electrical repulsion between sulfur
atoms, and thus induces an expansion of the clusters, by network
reconfiguration, without breaking the bonds.
An increase of the van der Waals distance between molecular
clusters also takes place.
[1]. M. Popescu, F. Sava, A. Lőrinczi, Journal of Non-Crystalline Solids,
355 (37-42) (2009)1815-1819.

T5-P10: Concentration effects in cobalt ferrite/lauric acidsodium dodecyl sulphate/water ferrofluid studied by means of
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Ferrofluids, known also as magnetic fluids, reveal a wide range of
applications in many technical and industrial fields, as well as in
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medicine and biotechnology. Water-based ferrofluids present the
most complex microstructural behavior and their properties
improvement represents an important challenge in this field [1, 2].
In the present paper effects on the structure variation of a nonionic CoFe2O4/lauric acid/DDS-Na/H2O ferrofluid investigated by
means of small angle neutron scattering are presented. Earlier
results on the CoFe2O4/lauric acid/DDS-Na/H2O ferrofluid sample
of 3% particle volume concentration were reported. TEM images
reveal that though the sizes and the geometrical forms are not
uniform, the particles partially show rhomboidal shape. The model
fit of SANS data gives triaxial ellipsoid and ellipsoidal shell, as
objects characterizing the investigated system [3]. SANS data sets
of 1%, 0.5% and 0.04% particle vol. concentration samples were
obtained. The scattering curves were analyzed using model
calculations included in ATSAS Package (GNOM, DAMMIN,
DAMAVER) program . It was accomplished the ab initio analysis
aiming the recovering of three-dimensional structure from onedimensional scattering curve for all the particle concentrations.
Acknowledgements: The authors acknowledge the JINR-Romania
Projects Nos.95/15.02.2016 item 78 and 96/15.02.2016 item 78 and
Romanian

Governmental

Representative

at

JINR

Grant

No.94/15.02.2016 item 20.
[1] D. Bica et al, J. Magn. Magn. Mater. 311 (2007)17.
[2] M. Balasoiu et al, Cryst Rep 52(3) (2007) 505.
[3] M. Balasoiu et al., J Optoelectron. Adv.M.17(7-8) (2015) 1114.

T5-P11: Interface charge/spin transfer in Fe3O4-SnO2 core shell
nanoparticles
Maria Stefan, Ovidiu Pana, Cristian Leostean, Adriana Popa, Dana
Toloman, Simona Gutoiu, Sergiu Macavei
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The

synthesis

and

properties

of

Fe 3O4-SnO2

core-shell

nanoparticles is reported. To form Fe 3O4-SnO2 nanocomposites
(FeSn), the magnetite (Fe3O4) nanoparticles were covered with
SnO2 semiconductor by seeding method followed by thermal
treatment. A new approach was involved for obtaining SnO 2,
namely chemical precipitation by sequential addition of reactants.
XRD studies reveal that the synthesized composite nanoparticles
contain mainly Fe3O4 and SnO2 in different proportions depending
on preparation conditions. The composition of 10 -15 nm
nanoparticles and their core-shell architecture was evidenced by
XPS and HRTEM. Magnetic studies also indicated that FeSn samples
exhibit superparamagnetic behavior at room temperature. It was
found that the SnO2 shell nanocrystals contain ordered magnetic
moments formed through a charge/spin transfer process across
the interface. The analysis of UV-VIS spectra of FeSn composites
show modifications in the SnO2 band gap levels in accordance with
the charge /spin transfer between Fe3O4 cores and SnO2 shells.
T5-P12: Resistive hysteresis in flexible nanocomposites and
colloidal suspensions: interfacial coupling mechanism unveiled
A. Chiolerio1, I. Roppolo1, K. Bejtka1, A. Asvarov Asvarov1,2, C. F. Pirri1
1
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Resistive switching devices, having a hysteretic electrical response,
are keen to play a major role in the future high density solid state
memories [1]. A route for the preparation of nanocomposite
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flexible (and transparent) devices featuring resistive hysteresis is
described, based on low cost materials such as zinc oxide and UV
curable polymers, allowing room temperature fast and cost
effective

processing.

Moving

from

their

properties,

their

conduction mechanism is highlighted and a physical model is
proposed to drive the open discussion [2], based on the interaction
between oxygen vacancies at the ZnO surface and ethoxylated
groups of the polymer, in place of existing views based on
molecular oxygen. The underlying general phenomenon was called
Interfacial Coupling Mechanism (ICM). The need for introducing an
alternative theoretical scheme is substantiated by experiments
conducted on several systems, showing counterintuitively that
although molecular oxygen is affecting the electronic properties his
role is secondary, as that of the conducting electrode material
choice. ICM takes place both with symmetrical (Cu/Cu) and
asymmetrical (Au/FTO) electrodes and both with and without
molecular oxygen permeating the nanocomposite. A liquid
resistive hysteresis device is also demonstrated.
[1] L. O. Chua, IEEE Trans Circuit Theory, 1971, CT-18, 507-519.
[2] L. D. Bozano, B. W. Kean, V. R. Deline, J. R. Salem and J. C. Scott,
Applied Physics Letters, 2004, 84, 607-609.
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T5-P13: SnO2-TiO2 nanocomposites for lithium ion batteries
Cristian Leostean, Maria Stefan, Ovidiu Pana, Adriana Popa, Dana
Toloman, Sergiu Macavei, Ramona Suciu, Danut-Teofil Silipas
Physics of Nanostructured Systems, National Institute for R & D of Isotopic and
Molecular Technologies, Cluj-Napoca, Romania

Nanostructured SnO2-TiO2 composite materials are promising
anode materials for lithium ion batteries. Lithium ion batteries have
drawn world-wide interest for their extensive applications,
including mobile electronics, electric vehicles, and renewable
energy systems for intermittent energy sources such as wind and
solar [1,2]. This paper reports structural, morphological and optical
properties of nanostructured SnO 2-TiO2 composite materials. The
composite was prepared using various chemical compositions. The
nanocomposites were characterized XRD, HTEM and EPR
spectroscopy. Optical properties of the nanocomposites were
evidenced using UV-Vis and photoluminescence spectroscopies. Xray photoelectron spectroscopy (XPS) spectra of Sn 2p and Ti 2p
highlighted the formation of SnO 2 and TiO2 oxides and also Ti
surface species. XPS spectra registered in cross-section indicated
the formation of a core-shell structure. In terms of shape,
adsorption isotherms of all prepared samples may be classified as
type IV with hysteresis loop, which is related to the mesoporous
structure. The mean pore volume is 80 A.
[1] L.M. Suo et al., Science, 350 (2015) 938-943.
[2] J.S. Chen, et al., Small, 9 (2013) 1877-1893.

T7-P1: Particle concentration effects in ferroelastics
investigated by means of neutron depolarization method
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It is known that depolarization of the transmitted neutron beam
through magnetic media occurs mostly by interaction with the
inhomogeneity on mesoscopic scale, and it can be well treated by
integration of the process that polarized neutrons go through in
local magnetic fields. The depolarization wavelength dependence
of the of neutron beams transmitted through a ferromagnetic thin
plate was originally calculated by Halpern and Holstein [1]. First
experimental application of the neutron depolarization was done
by Burgy et.al. [2]. At present, this method due to Rekveldt works
[3] of neutron depolarization (ND) in ferromagnetic materials is
developed and exploited at a few places in the world. A ND
experiment in general yields the mean size of the magnetic
inhomogeneities

along

the

neutron

path

(the

“magnetic

correlation length“), and the mean magnetization. The range of
magnetic correlation lengths which can be measured covers 10 nm
to mm’s, making ND to some extend complementary to smallangle neutron scattering (SANS). In the present paper results on
the investigation of static magnetic fluctuations inside ferroelastic
samples by means of neutron depolarization method are reported.
The particle concentration effects are analyzed.

104

[1] O. Halpern, T. Holstein, Phys. Rev. 59 (1941) 960.
[2] M. Burgy, D. J. Hughes, J. R. Wallace, R. B. Heller W. E. Woolf,
PhysRev.B 80 (1950) 953.
[3] S.V. Kozhevnikov, F. Ott, F. Radu, J. Magn. Magn.Magn. 402 (2016)
83-93.

T7-P2: PFSA-Resorcinol-Formaldehyde resins as composite
proton exchange membranes
Alexandra M.I. Trefilov, Elena C. Serban, Sanda Voinea, Ioan Stamatin,
Adriana E. Balan
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Nafion is considered the most effective proton conductor in the
Fuel Cell (FC) industry, although it comes with limitations in terms
of ionic conductivity and thermal stability. We use resorcinolformaldehyde (RF) polymer gels as dopants to produce a hybrid
cation exchange membrane. We investigate the modifications of
the conduction mechanism induced by RF organic clusters forming
a distributed network within the perflourosulfonated acid matrix.
The composite membranes are characterized by FT-IR for
identifying specific structural features, as well as TGA and DMA for
studying thermal stability and degradation processes. PFSA-RF
hybrid membranes show improved thermal stability (up to 40%
increase) and ionic conductivity (up to 50% increase) at a relative
humidity of 80% for low RF content, compared to PFSA reference
membranes.
T7-P3: The effects of Helium atmospheric-pressure plasma on
polyester fabrics dyeing
George Bogdan Rusu, Ionut Topala, Catalin Borcia, Gabriela Borcia
IPARC, Alexandru Ioan Cuza University of Iasi, Romania
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Adhesion is a crucial concern for most polymer applications and
this is particularly paramount for fibers, due to their significant
intrinsic surface-to-volume ratio. The use of polymers, and
particularly

fibers,

requires

surface

modification

in

most

applications. Therefore, the development of specific surface
treatments, applicable to fiber-based materials, in order to
modulate their adhesion parameters, constitutes an important
research field, mainly in the textile-related science and industry,
due to the costs involved in this market. Taking this into account,
we studied the surface modification of synthetic woven textiles,
using atmospheric-pressure plasma, for controlled adhesion,
targeting improved dyeability of fabrics, since dyeing is
compulsory step for most textiles finishing. The relation between
the woven structural characteristics, the plasma parameters during
sample exposure and the treatment outcomes is explored, bringing
new results on the role of the heterogeneous nature of the
permeable samples, from mechanical, electrical and chemical point
of view, in controlling the fluid flow through, and thus the plasma
processing efficiency. Our method validates the physical effect of
the inert gas plasma on the treated material, by desorption of
molecules and small fragments, including gas and vapors, from the
woven matrix. More, using a diffusion method points to plasma
effects on shifting the equilibrium between processes involved in
fluid flow across the fabric, i.e. adsorption/absorption and
diffusion, due to enhanced inter-fiber capillary forces. The process
parameters depend on the 3D weaving parameters of the fabrics.
This result is useful in a general context, since fluids transport
through three-dimensional textured structures is an important
phenomenon in processing and application of fiber-based
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materials, significant attention being paid on liquid wetting,
wicking, free transport and retention.
T7-P4: Air versus Helium atmospheric-pressure plasma for
enhanced adhesion of woven textiles
George Bogdan Rusu, Ionut Topala, Catalin Borcia, Gabriela Borcia
IPARC, Alexandru Ioan Cuza University, Iasi, Romania

The fluid flow through the woven is paramount in fabrics dyeing,
being governed both by adhesion onto the fibers and diffusion of
the dye through the textured material. In this context, we are using
atmospheric-pressure plasma treatment to improve the dyeing
quality of woven structures. The components of the dyeing process,
diffusion, adsorption and absorption, respectively, which are
simultaneously occurring at the contact between the textured
substrate and a fluid, are discussed analyzing the parameters of the
kinetics of the flow of a dye solution across the woven material. The
process rates are evaluated, in relation to the 3D structure dual
porosity characteristic and the plasma gaseous environment,
taking into account that under constant conditions for the fluid
phase, there are two variables in the process, associated to the solid
phase, i.e. the woven structure of the fabric and the surface
properties of fibers, which influence both diffusion and adsorption.
Here, using inert gas and air atmospheric-pressure plasma allows
separating and analyzing the physical and chemical plasma effects
on the woven, and establishing their respective contributions under
conditions where oxidation, hence chemical processes, superposes
on the physical effect. This approach is useful in a context where
the separation between combined cleaning - chemistry roughness modification and their respective roles on the efficiency
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of the fabric dyeing procedure is usually not possible. The results
obtained can be further exploited in developing large-scale set-up
for air operation, which obviously represents lower cost
technological solution.
T7-P5: TiOx and ZnOx coating on polyester fabrics using
HiPIMS
Vasile Tiron, Ioana-Luciana Punga, George Bogdan Rusu, Ionut Topala,
Gabriela Borcia
IPARC, Alexandru Ioan Cuza University, Iasi, Romania

The textile industry aims to develop fabrics adapted to
environmental conditions, in particular to UV radiation. Thus,
various techniques and new finishing approaches have been used
to improve the properties of textiles against UV radiation. Zinc and
titanium oxides are nontoxic and chemically stable at high
temperatures exposure. Taking this into account, we employ a
plasma deposition technique, using HiPIMS, to deposit metal and
metal oxide coatings on polyester woven fabrics, aiming for UVprotection properties and hydrophobic behavior. The HiPIMS (High
Power Impulse Magnetron Sputtering) technique uses very high
power density pulses (> 1 kWcm-2) applied to a magnetron cathode
to produce very high plasma densities (>10 19 m-3) with high
ionization degree of the sputtered atoms (>70%). Higher ion-toneutral ratio in the gas phase allows producing a more regular and
completing coverage of substrates with complex geometries
(fibers, textiles) due to the longer diffusion path of the ions on the
complex surfaces, being thus advantageous for deposition on 3D
heterogeneous structures. The coating was carried out on raw and
dyed fabrics with different weaving parameters. The deposited
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coatings were investigated using RAMAN Spectroscopy, X-ray
Photoelectron Spectroscopy, X-ray Diffraction, Scanning Electron
Microscopy,

UV

reflectance,

air

and

water

permeability

measurement, in order to analyze the relation between the plasma
deposition conditions, the coating properties and the parameters
of the 3D fabric structure.
T7-P6: Development of polymer composite coating for
shielding the electronic equipment of electromagnetic
radiation
Viacheslav Barsukov, Ilona Senyk, Olena Kryukova
Department for Electrochemical Power Engineering and Chemistry, Kyiv
National University of Technologies and Design, Kyiv, Ukraine

The problems of “visibility” and “mutual influence” of electronic
equipment are very actual for modern technology. Usually these
problems could be solved by using the metal shield, but sometime
it is impossible, especially when body of electronic equipment have
been made from polymer materials. For such case our team has
developed the composite polymer coating in the form of paint for
shielding the electromagnetic radiation. The dependence of
electromagnetic losses distribution of coating composition and
thickness was investigated. It was shown the possibility to ensure
at an average -30…-35 dB shielding efficiency for the thickness of
150 microns in the wide frequency range from 30 MHz to 30 GHz.
The paint has very good adhesion to the different equipment
bodies (plastics, ceramic, glass, etc.), as well as a simple and not
expensive technology of paint putting.
T7-P7: Mesoporous silica prepared using a pyridinium ionic
liquid and studied by small angle X-ray and neutron scattering
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Silica matrices have been prepared via acid catalysed sol-gel
processing; both classic and sonocatalysed routes were used. As
silica

precursors,

tetramethoxysilan

(TMOS)

and

methyltrimethoxysilane (MTMS) were employed. A short chain
ionic

liquid

N-butyl-3-methylpyridinium

tetrafluoroborate

([bmPy][BF4]) has been used in various proportions, aiming to
catalyze the sol-gel reactions, and to influence the morphology of
the mesoporous silica, serving as pore template. Small-angle
neutron scattering and small-angle X-ray scattering techniques
were used in order to explore the dry gels microstructure evolution
in the function of the IL/Si molar ratio. In addition, the nitrogen
adsorption-desorption

isotherms

allowed

to

obtain

more

information concerning materials morphology. The hypothesis that
the ionic liquid co-solvent can play also catalytic and pore forming
role was investigated both in classic and sono-catalyzed systems.

110

Fig.1. Xerogels and sonogels with ionic liquid

The results show that while the ionic liquid did play the role of
catalyst, it affected the primary xerogel particles formation process,
and it changed also the porosity of the obtained materials.
Ultrasound treatment resulted in some advantages: in comparison
with xerogels, the prepared sonogels had larger pore size and
volume, and smaller surface areas (Fig.1). Thus, the ultrasound
treatment resulted in microstructure adjustment on the level of the
colloid particle aggregates. Compared to the non-sonicated
xerogels, at the highest IL content, the sonogel samples specifically
exhibited almost double pore diameter. Thermogravimetric and
differential thermal analyses were performed for both, the bare IL
and the IL containing xerogels. It has been revealed that in confined
geometry the decomposition of [bmPy][BF 4] starts at lower
temperature compared to the decomposition of the bulk,
unconfined ionic liquid.
[1] A-M Putz et al, Korean Journal of Chemical Engineering 33 (2016)
749-754.
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T9-P1: Indium tin oxide thin films deposition: morphology optical investigations, inter dependence analyzes
Mihaela Filipescu1, Petronela Prepelita1, Ionel Stavarache2, Florin
Garoi1, Gabriela Sbarcea3, Valentin Craciun1
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Indium tin oxide thin films with different thicknesses (> 500 nm)
were deposited on glass substrates by magnetron sputtering
technique. AFM investigations showed that the deposited films
were smooth, uniform and having a surface roughness smaller than
10 nm. The results indicate that surface nature of the thin films
(with a uniform surface morphology) leads to samples with
properties that may be integrated like anti-reflecting layer into
solar cells structures. X-ray diffraction investigations showed that
all samples were polycrystalline and the grain sizes of the films,
corresponding to (222) cubic reflection, were found to increase
with the increasing film thickness. The transmission spectra are
strongly influenced by deposition conditions. Higher transmission
coefficient in VIS spectral range is observed for the thinnest sample
(i.e. 96% for dITO = 500 nm). The tail of the absorption spectra is
considered to be determined mainly by the structural disorder
existing at the grain boundaries. The dispersion of the refractive
index is normal and it is well described by a single oscillator model.
We have found that the overall optical properties of the indium tin
oxide thin films improved with increasing thickness. We believe this
investigation strategy will provide new options of advanced
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analysis for the structural and optical properties of indium tin oxide
films.
This work has been funded by Partnership Program - PN II, MEN –
UEFISCDI, project no. PN-II-PT-PCCA-2013-4-1870 (ARCOLAS).
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Spin/charge currents and surfaces
M. Ricardo Ibarra1,2
1

Institute of Nanoscience of Aragón, University of Zaragoza, Zaragoza, Spain
Condensed Matter Physiscs Department, University of Zaragoza, Zaragoza,
Spain
2

In this talk, I report relevant physical phenomena in the field of
spintronics; charge and spin, constitute attributes of electrons that
mediate new discovering in condensed matter physics. Two specific
ingredients as a strong spin-orbit coupling and the importance of
the interfaces, give rise to a variety of physical phenomena. In this
talk, I will concentrate in two main subjects: -The role of the NonMagnetic metal/Ferromagnet interfaces, that give rise to a strong
enhancement of the spin Seebeck effect in Fe 3O4/Pt multiplebilayers due to the magnon spin currents conversion in electron
spin currents and vice versa through the heterostructure [1]. -The
relevance of the surface states in topological insulators. Time
reversal symmetry (TRS) protection of surface states (SS) gives rise
to the absence of backscattering in topological insulator (TI) as
Bi2(Te/Se)3, giving rise to spin-polarized and dissipation-less
charge currents. The presence of magnetic adatoms, as Co, at the
surface of a TI, can destroy the TR symmetry; this is the case of
Bi2Te3. However, we have found that in Bi2Te2Se, the surface
chemical inhomogeneity (Te/Se) preserves the TRS of the
topological SS.
[1] “Unconventional scaling and significant enhancement of the spin
Seebeck effect in multilayers” R. Ramos et al. Phys. Rev. B Rapid Comm
92, 220407(R) (2015)
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Fabrication of spinnable Cabon nanotube and P(VDF/TrFE)
nanofibers
Hidenori Mimura1, Yoichro Neo2, Yoku Inoue3, Katsunori Suzuki4
1

Research Institute of Electronics, Shizuoka University, Hamamatsu, Japan
Research Institute of Electronics, Shizuoka University, Hamamatsu, Japan
3
Department of Electronics and Materials Science, Shizuoka University,
Hamamatsu, Japan
4
Research and Development Division, Yamaha Corporation, Hamamatsu, Japan
2

Recently, nanofibers attract much interest not only in apparel
industry, but also information technology, bio-medical, or
environmental fields. In the presentation, I will introduce
fabrication and characteristics of highly aligned carbon nanotube
(CNT) nanofiber sheets [1,2]. The multiwalled CNTs (MWCNTs)
were deposited by chloride-assisted chemical vapor deposition.
The length of obtained MWCNTs ranges up to the millimeter scale,
and they can easily be spun into yarn by hand with the naked eye.
The aligned CNT sheets were formed by stacking CNT webs drawn
from spinnable CNT forest. As applications of the CNT sheets I will
present strain sensors. In addition to the CNT sheets, we fabricated
copolymer

of

vinylidene

fluoride

and

trifluoroethylene

P(VDF/TrFE)(75/25 molar ratio) nanofiber sheets. The highly
aligned P(VDF/TrFE) nanofiber webs with high uniformity and
smooth surface were obtained by electrospinning. The stretching
and

annealing

process

improved

their

crystallinity

characteristics.
[1] Y. Inoue et al., Appl. Phys. Lett. 92 (2008) 213113.
[2] Y. Inoue et al., Carbon 49 (2011) 2437.
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and

Surface nanostructured biomaterials/biofluids interfaces
Simion Simon
Interdisciplinary Research Institute on Bio- Nano- Sciences, Babes-Bolyai
University, Cluj-Napoca, Romania

The surface structure of biomaterials has a large impact on the
processes that take place at the interface between biomaterials and
biofluids, whether or not contain proteins and cells. In order to tune
the surface properties of silica based microspheres prepared by
spray drying method the as prepared samples were subjected to
different heat treatments resulting in development of nanocrystals
on their surface. Nanostructured hollow and porous microspheres
were immersed in simulated body fluids, with or without proteins.
The way in which the type and morphology of the nanostructures
from the biomaterials surface are influencing the processes at their
interface with biofluids was characterized by various microscopic
(SEM, TEM, AFM) and spectroscopic (NMR, EPR, IR, Raman, XPS)
methods.

Beside

dissolution

and

calcium

rich

layered

reconstruction on nanostructured surface the conformation and
dynamics of the attached biomolecules are also evidenced. The
Larry Hench (1938-2015) huge contributions to the biomaterials
science, the first who scientifically proved the oxide materials
biocompatibility and bioactivity, will be once again underlined.
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Theoretical electron and electron-positron momentum
densities of transition metals and their compounds in the
presence of many-body correlation effects
Liviu Chioncel1, Hubert Ceeh2, Diana Benea3,4, Hubert Ebert4, Dieter
Vollhardt1, Christoph Hugenschmidt 2
1

Institut für Physik, Universität Augsburg, Augsburg, Germany
Physik Department, Technische Universität München, München, Germany
3
Faculty of Physics, Babes-Bolyai University, Cluj-Napoca, Romania
4
Chemistry Department, University Munich, München, Germany
2

Valuable

information

about the

nature

of many-electron

interactions in transition metals and their compounds is obtained
from experiments based on Compton and positron annihilation
spectroscopy the later especially in the form of angular correlation
of annihilation radiation measurements. These experiments access
the electron momentum density and the momentum density of
annihilating electron-positron pairs. Here we review theoretical
state of the art techniques that combine Density Functional and
Dynamical Mean Field Theory which allows to calculate the electron
momentum densities. We survey recent experiments and
calculations for paramagnetic and ferromagnetic transition metals
and half-metallic ferromagnets.
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Modern
materials
supercapacitors

for

Lithium-ion

Batteries

and

Viacheslav Barsukov, Volodymyr Khomenko, Oksana Chernysh, Iryna
Makyeyeva
Department for Electrochemical Power Engineering and Chemistry, Kyiv
National University of Technologies and Design (KNUTD), Kyiv, Ukraine

Modern lithium-ion batteries (LIBs) have extruded all other
electrochemical systems of batteries for small-size electronics.
Nevertheless, their development for the modern transport and
other large-scale applications is retraint by several problems
(insufficiently power density and time of battery charge, a high
flammability and fire hazard of organic electrolytes, etc). KNUTD
has some experience in developing, electrochemical investigations
and testing of novel materials in half-cells, full cells and small real
mockups of LIBs for the following materials groups: (1) anode
materials, like different carbon-graphite composites with Si, Sn, Al
and other promised additives; (2) cathode materials, like common
LiMn2O4, LiFePO4, LiCoO2, as well as new high-voltage materials
LiNixMnyO4, LiNixCoyMnzO2, etc.; (3) novel electrolytes with the
effective SEI-forming additives, inflammable ionic liquids, polymer
electrolytes, etc.; (4) aqueous based polymer binders, like
carboxymethylcellulose, etc. As further perspectives for improving
the specific power density (ca 1000 W/kg) and rate of battery
charge (few minutes) it is planned to discuss our recent
developments of hybrid lithium-ion capacitor, which use modified
graphite electrode from LIB and modified carbon electrode from
the symmetrical supercapacitor.
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Future concepts and materials for magnetic data storage
Manfred Albrecht1,
1

Institut of Physics Augsburg, University of Augsburg, Augsburg, Germany

Due to the increasing demand in high-density recording media,
magnetic thin films with high magnetic anisotropy are widely
studied in order to overcome the superparamagnetic effect. To
fulfill the requirements of thermal stability, hard magnetic alloys
are promising candidates as storage layer. However, owing to the
large magnetic anisotropy, the magnetic field required to reverse
the magnetization of the media may become higher than the field
provided by a conventional recording head.

Fig. 1. Demonstration of helicity dependent all-optical switching
(AOS) in amorphous Tb30Fe70 thin films.

To solve this, so-called writeability issue, the concepts of exchangecoupled composite media as well as bit patterned media based on
L10 FePt were suggested, which will be discussed in this
presentation. An overview of our activities on all-optical switching
in amorphous ferrimagnetic Tb-Fe alloy films [1-3] (Fig. 1) will be
presented.
[1] C. D. Stanciu et al., Phys. Rev. Lett. 99 (2007) 047601
[2] B. Hebler et al., Frontiers in Materials 3 (2016) 8.
[3] A. Hassdenteufel et al., Adv. Mater. 25 (2013) 3122.
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Invited and Oral Session I
Hall-1: George Calugareanu Amphitheater
T6-I1: Resistive switching properties and piezoelectrokinetic
effect in soft nanocomposites
Alessandro Chiolerio
Center for Sustainable Futures, Istituto Italiano di Tecnologia, Torino, Italy

Polymeric nanocomposites (NCs) containing Ag nanoparticles
(NPs) feature interesting properties thus they are currently
exploited in a number of applications as electronic materials,
among the others the most promising being high K extrinsic
dielectrics [1] and resistive switching devices (RSDs) [2]. A large
diffusivity

through

the

polymeric

network

permits

the

displacement of Ag ions to sustain reversible electrochemical states
that store information in impedance states. Such applications
typically require huge electric fields, applied in the range 10 kVm1 – 1 MVm-1, enclosing the functional device in between optically
lithographed electrodes [3]. NC RSDs usually feature a passive
matrix filled by active dispersoids that could be clusters or
nanoparticles (NPs), whose impedance could be varied as a
function of external electric fields, resulting in a modulation of the
current measured through the device, according to multiple
physical phenomena. NC RSDs present clear advantages with
respect to other material classes, including low cost, easy
processability, mechanical flexibility, integrability in standard
processes, therefore studies in the field are justified by economical
leverages toward R&D. In RSDs, the Resistive Switching (RS) effect
in most cases is caused by the formation of conducting filaments;
in particular, Electro-Chemical Metallization (ECM) memories
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feature a filament composed of reduced metal (produced by
migration of the metallic electrodes) through the polymeric matrix.
Furthermore, Ag NPs have already shown pseudoplasticity and a
liquid-like deformability under suitable mechanical stress. We will
show how a stable slowly relaxing resistive switching observed by
our research group on such NCs, is a secondary effect produced by
a new phenomenon, that we have called PiezoElectroKinetic (PEK)
effect.
[1] IEEE Transactions on dielectrics and electrical insulation vol. 15 no.
5 (2008) 1322-1328.
[2] Adv. Funct. Mater. 15 (2005) 1933-1939.
[3] Science and technology of advanced materials 16 (2015) 045004.
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T6-O1: Piezoresistive effect in [Fe(Htrz)2(trz)](BF4) spin
crossover complex
Andrei Diaconu1, Ionela Rusu1, Remus Prodan1, Lionel Salmon2, Gabor
Molnar2, Philippe Demont3, Aurelian Rotaru1, Azzedine Bousseksou2
1

Electrical Engineering and Computer Science & Research Center MANSiD,
Stefan cel Mare University of Suceava, Suceava, Romania
2
Laboratoire de Chimie de Coordination, CNRS & Université de Toulouse,
Toulouse, France
3
LPP-CIRIMAT, CNRS & Université de Toulouse, Toulouse, France

Switchable molecular materials have been in the research spotlight
since the miniaturization of silicon based devices and conventional
magnetic storage devices approaches the technological and
physical limits [1]. In this context, the field of molecular electronics
might bring some solutions with the use of molecular switches,
single molecular magnets or molecular logic gates. Molecular
switches can be switched between two different states (ON or OFF)
characterized in some cases by different molecular structures
(structural isomerization) or oxidation states (redox switches) [2].
Among these molecular switches, spin crossover (SCO) compounds
present a special interest due to the wide range of their potential
applications. These transition metal complexes exhibit reversible
switching between the so-called low spin (LS) and high spin (HS)
electronic configurations. In this presentation we present an
exhaustive analysis of pressure effect on the dielectrical and charge
transport

properties

of

[Fe(Htrz)2(trz)](BF4)

spin

crossover

complex.
[1] P.S. Peercy, Nature 2000, 406, 1023-1026.
[2] A. Rotaru, et al., Advanced Materials 2013, 25, 1745-1749.
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T4-I5: Complex magnetic behavior in novel low-dimensional
materials based on tetrahedral oxyanions building blocks
Ovidiu Garlea
Quantum Condensed Matter Division, Oak Ridge National Laboratory, Oak
Ridge, United States

The structural versatility of the tetrahedral oxyanions bridging
groups (e.g. (VO4)3-) provides the opportunity to systematically
examine a wide range of low dimensional spin systems with a
broad assortment of metal ions and spin values. The magnetic
properties of several such systems that have recently been
synthesized from high temperature hydrothermal reactions in a
single

crystal

form

will

be

discussed.

Specifically,

the

brackebuschite and descloizite -type vanadates have structures
that consists of one-dimensional [MO4] chains (M= V , Ni, Mn, Fe,
Co) which are interconnected by nonmagnetic VO 4tetrahedra.
While the brackebuschite Ba2V(VO4)2(OH) is a S=1 onedimensional antiferromagnet that displays a spin-liquid ground
state

with

a

finite

gap,

the

descloizite-type

compound

SrMn(VO4)(OH) orders below 30 K in a canted antiferromagnetic
state with small ferromagnetic component along the chain axis. The
magnetic order of the latter involves a reduction in crystal
symmetry and consists of two unique magnetic chains with
antiferromagnetic nearest-neighbor exchange couplings. Glaserite
phases, A2AeM(VO4)2 (A = K, Na, Li; Ae = Ba, Sr; M = Co, Fe, Mn),
are layered compounds featuring triangular lattices of transition
metal cations. The magnetic properties of these frustrated spin
systems are very diverse and strongly dependent on the magnetic
ion. K2Mn3(VO4)2CO3 is another interesting vanadate system that
contains two types of two-dimensional layers stacked along the
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crystallographic c-axis: a honeycomb layer made of edges sharing
MnO6 octahedra and a triangular-lattice layer built of MnO5
trigonalbipyramids linked by [CO 3] triangles. This compound
exhibits a complex magnetic phase diagram that contains three
magnetic phase transitions associated with sequential ordering of
distinct magnetic sublattices. Applied magnetic fields destabilize
the magnetically ordered states and induce new exotic magnetic
ground states.
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T4-I6: Thickness-dependence of the Dzyaloshinskii-Moriya
interaction in CoFe ultrathin films
Mohamed Belmeguenai1, Mihai Gabor2, Yves Roussigné1, Andrey
Stashkevich1, SalimMourad Chérif1, Fatih Zighem1, Coriolan Tiusan2,3
1

LSPM, CNRS-Université Paris 13, Sorbonne Paris Cité, Villetaneuse, France
Center for Superconductivity, Spintronics and Surface Science, Technical
University of Cluj-Napoca, Cluj-Napoca, Romania
3
Institut Jean Lamour, Université de Nancy, Vandoeuvre, France
2

Heavy metal/ferromagnet (HM/FM) heterostructures are drawing
increasing scientific interest due to their potential applications in
the field of spintronics, due to the various novel mechanisms and
phenomena that occur in these heterostructures such as spin Hall
(SHE) and inverse spin Hall (ISHE) effects, spin orbit torques (SOT)
and Dzyaloshinskii-Moriya interaction (DMI). This latter is an
antisymmetric exchange interaction that appears in the absence of
spatial inversion symmetry incorporating a large spin orbit
interaction in HM. It changes the static and dynamic properties of
domain walls. It is also known to be responsible for the non
reciprocity propagation of spin waves and the appearance of chiral
spin textures such as magnetic skyrmions (spin configurations at
the nanoscale). These are very promising for spintronics and for the
very fast magnetic recording technology to ultra-high density
because of their unique properties, such as the spread under the
application of very low density current and rewriting by spinpolarized current. The DMI is usually characterized by its effective
(Deff) or surface (Ds) constants. It is thus interesting for both
application and fundamental research to determine precisely the
sign and the value of the DMI constant. We have recently shown
that the Brillouin light scattering (BLS) can be effectively used for
the direct measurement of Deff. Indeed, when the magnetization
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vector and the spin waves are in the plane and perpendicular to
each other, the DMI interaction induces a non reciprocity of the
propagation spin waves (SW) that are manifested by a difference
between the frequencies of these Sws. The DMI constant
determination is thus reduced to this simple frequency difference
measurement. Therefore, in this work we use BLS combined to
magnetometry by vibrating sample (VSM) to measure the CoFe
thickness dependent of DM in Pt/CoFe and CoFe/Pt ultrathin
heterostructures. We show that both in-plane and perpendicularly
magnetized CoFe films present a DMI. Moreover, the effective
constant is thickness and interface dependent; its sign depends on
the stack order.
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T4-O2: Thin Pd0.99Fe0.01 films as Josephson barriers in
superconducting magnetic memory
Aymen Ben Hamida1, Igor Golovchanskiy1,2, Nikolai Abramov1, Vitaly
Bolginov3, Valery Ryazanov1,3
1

Physics, National University of Science and Technology (MISiS), Moscow, Russia
Physics, Moscow Institute of Physics and Technology State University (MIPT),
Dolgoprudny, Russia
3
Physics, Institute of Solid State Physics (ISSP RAS), Chernogolovka, Russia
2

To realize novel elements of superconducting electronics and
spintronics based on hybrid nano- and microstructures, we have
fabricated and investigated a Josephson magnetic memory based
on

Josephson

superconductor-ferromagnet-superconductor

junction (SFS junction) [1,2]. The first successful experiment
detecting a perceptible supercurrent in an SFS structure was carried
out in 1999 [3]. An application of small external magnetic field
changes the magnetization of the ferromagnetic layer that in turn
changes the junction critical current Ic, allowing the realization of
two distinct states with high and low Ic, corresponding to logical
“0” and “1” states, respectively.
It was also demonstrated that multilayered Josephson SIsFS
structures, with a tunneling barrier (I) and a thin superconducting
layer (s), increase significantly the junction characteristic voltage Vc
allowing to achieve high reading frequency [4,5]. In this work, we
have realized and studied Nb-Al/AlOx-Nb-Pd0.99Fe0.01-Nb junctions
with rectangular shape. The rectangular memory element allows to
direct magnetization of magnetic barrier along either long or short
side of the F-barrier. Magnetization of F-layer remains at saturation
for both orientations and “digital” difference in critical current is
reached due to different magnetic fluxes produced by F-layer. This
concept allows us to reduce the size of the SFS memory element
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down to single-domain size of the ferromagnet. In this talk,
magnetization hysteresis loops are derived from Josephson
magnetometry. Moreover, from the different junction sizes
investigated, size-anisotropy effects are studied. Numerical
simulations were performed to explain the unusual behavior
observed in Ic(H) curves, namely the suppression of maximum
critical current.
[1] Bolginov et al., JETP Lett. 95, 366 (2012).
[2] Ryazanov et al., Physics Procedia 36, 35 (2012).
[3] Ryazanov, Phys. Usp. 42, 825 (1999).
[4] Vernik et al., (2013).
[5] Bakursky et al., Phys. Lett. 102, 192603 (2013).
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Invited and Oral Session II
Hall-2: Augustin Maior Amphitheater
T9-I3: Controlled orientation in transparent conductive ZnO
polycrystalline films for wide applications
Tetsuya Yamamoto, Junichi Nomoto, Hisao Makino
Materials Design Center, Research Institute, Kochi University of Technology,
Kami-shi, JAPAN

Applications of transparent conductive oxide films have included
window layers for use in solar cells and electrodes for use in liquidcrystal-display televisions (LCD TV). It should be noted that for the
above applications of highly transparent conducting oxide films
such as ZnO films, taking into account the fact that carrier
concentration (N) in the range from 4× to 6×1020 cm-3 gives rise to
the reduction in the optical transmittance from the visible (VIS) to
near-infrared (NIR) wavelength region due to the free carrier
absorption, the magnitude of N should be in the range from 2× to
3×1020 cm-3 [1]. In such case, high Hall mobility (μH) is essential for
use as highly transparent conducting films. We demonstrate that
the use of a 10-nm-thick ZnO buffer layer is an effective way to
achieve high μH Al-doped ZnO textured polycrystalline films with a
well-defined (0001) orientation. The key factor is to enhance
intragrain carrier mobility together with a substantial reduction of
the contribution of grain boundary (GB) scattering to carrier
transport due to a high degree of c-axis alignment between
columnar grains. Other application of the oxide films also includes
hydrogen gas sensor for automotive fuel cell applications. In such
application, we must develop a technology to promote a reaction
of a hydrogen molecule (H2) with an electronegative oxygen ion
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(O-): H2 + O- =H2O + e-(carrier). This reaction consumes O - ions.
We, very recently, have developed an after-arc-plasma technology
to generate O- species. To increase the concentration of the O species adsorbed at grain boundaries, we have optimized
deposition conditions to grow Ga-doped ZnO films having a
texture with a poor alignment between columnar grains. We have
achieved a fast response H2 sensor as a result. We will demonstrate
that the above after-arc-plasma technology play an important role
in achieving a high performance H 2 sensors.
[1]. J. Nomoto, H. Makino and T. Yamamoto, "High-Hall-Mobility AlDoped ZnO Films Having Textured Polycrystalline Structure with a
Well-Defined (0001) Orientation", Nanoscale Research Letters (2016)
11:320 DOI: 10. 1186/s1.

T9-O6: Some studies involving the use of the intrinsic transfer
matrix in applications
Nicolae Cretu1, Sorin Zamfira2, Mihail Ioan Pop1
1

IEFA/Physics Department, Transilvania University of Brasov, Brasov, Romania
Product Design, Mechatronics and Environment, Transilvania University of
Brasov, Brasov, Romania
2

The work approaches experimental and computational studies of
an 1D application based on the properties of the intrinsic transfer
matrix. The term of intrinsic matrix was firstly introduced by us in
order to characterize a system in the case of resonance, when the
stationary wave is confined inside the sample [1]. An important
property of the intrinsic wave transfer matrix is that at resonance,
and in absence of attenuation, the eigenvalues are real, equal, and
of opposite signs. This property underlies a numerical method
which permits to find the phase velocity of the wave in a sample.
This modal approach is a numerical method which takes into

131

account the eigenvalues, which are analytically estimated for
simple binary or ternary elastic systems. Such simple systems are
characterized by a simple distribution of the eigenmodes, which
may be easily highlighted by experiment. The present paper
generalizes the intrinsic transfer matrix method by including the
attenuation, with applications on ternary systems. The study reveals
that the attenuation affects the value of eigenmode frequencies,
but dispersion has the significant contribution in eigenmode’s
frequency change. The paper studies the accuracy of the method
in estimating of the elastic constants of the materials involved.
[1] N. Cretu, G. Nita, A simplified modal analysis based on the
properties of the transfer matrix, Mechanics of Materials, 60 (2013)
121-128.
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T9-O7: 1D and 2D Al-doped ZnO nanostructures by aqueous
solution localized growth on glass substrate for transparent
electronic devices
M. Purica1, V. Musat2, E. Budianu1, P. Alexandru2, A. Dinescu1, F.
Comanescu1
1

IMT-Bucharest, National Institute for Research and Development in
Microtechnologies, Bucharest, Romania
2
Centre of Nanostructures and Functional Materials-CNMF, “Dunarea de Jos”
University of Galati, Galati, Romania

Low

dimensional

ZnO

nanostructures

are

multifunctional

nanomaterials with high potential applications in the field of
optoelectronics, photovoltaics and sensors due to their properties
(direct wide band gap of 3.37 eV, large exciton binding energy 60
meV), high sensitivity and selectivity for chemical species, high
surface to volume ratio and their easy synthesis using lowtemperature hydrothermal process on various transparent and
flexible substrates. The structural, electrical and optical properties
of ZnO nanostructures can be improved and diversified by doping
with various chemical elements such as Ga, In, P,Sn, Sb or Al into
ZnO würtzite crystal structure [1]. In this work we used
hydrothermal method to grow ZnO nanostructures with 2, 4 and 6
wt.% Al-doping concentrations, in the temperature range of 7095oC, from aqueous solutions of zinc nitrate hexahydrate and
aluminum chloride hexahydrate on the patterned glass substrate
seeded discontinuously dispersed ZnO nanoparticles [3]. Electronbeam lithography (EBL) was used for defining the growth region in
PMMA (polymer which inhibits growth) in the electrodes area of
the ZnO nanostructure. Based on SEM, XRD, Raman spectroscopy
and electrical measurements data, the effect of 2-6 wt.% Al doping
on the morphology, microstructure and electrical properties was
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investigated. When Al doping increases from zero to 2 and 4 wt. %,
the morphology changes from nanowires with higher optical
phonon confinement, to combined morphologies including
nanowires (1D), nanoblades and transparent nanosheets (2D) and
at samples with 6% aluminum show no crystalline structure at any
temperature. The presence of würtzite crystal structure were
confirmed for 2-4%Al-doped ZnO nanostructures synthesized at
353 and 368 K by XRD and Raman spectra (intense E2H and E2L
modes).

Fig. 1. SEM micrograph of the undoped and Al-doped ZnO
nanostructured with different doping concentration grown at 80 °C.

The electrical conductivity of the obtained nanostructures
significantly depends on the aluminum doping concentration, an
optimal doping concentration for transparent devices applications
was obtained for 2% Al.
[1] S.N. Bai, H.H. Tsai, T.Y. Tseng, Thin Solid Films 516 (2007) 155.
[2] V. Musat, E. Fortunato, M. Purica, M. Mazilu, A.M.B do Rego, B.
Diaconu, T. Busani, Mater. Chem. Phys. 132 (2012) 339-346.
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T1-I1: Transparent amorphous oxide semiconductor thin films:
synthesis, characterization and functionality
Aurelian-Catalin Galca1, Liliana-Marinela Trinca1, Gabriel Socol2,
Valentin Craciun2
1

Laboratory of Multifunctional Materials and Structures, National Institute of
Materials Physics, Magurele, Romania
2
Laser-Surface-Plasma Interactions Laboratory, National Institute for Lasers,
Plasma and Radiation Physics, Magurele, Romania

In addition of the electrical properties (resistivity, charge carrier
mobilities), the optical properties are important parameters of a
transparent conductive oxide (TCO) and of a transparent
amorphous oxide (AOS). The transparency spectral range, the
refractive index dispersion, as well as the absorption coefficient
dispersion (or extinction coefficient) define the optical properties,
and can be used for example to estimate the amount of light that
reaches

the

core

p-n

junction

of

a

photovoltaic

cell.

Inx−wGawZn1−xO1+0.5x−1, known as IGZO or GIZO, have been
proposed as a suitable thin film transistor’s channel semiconductor.
Such amorphous oxide semiconductors (AOS) can be used on
already developed silicon based platforms or on novel proposed
fully transparent devices, while IZO can replace as TCO the most
expensive Sn:In2O3 (ITO). Due to the different structure in which
ZnO (hexagonal wurzite), In 2O3 (cubic bixibite) and Ga2O3
(monoclinic) crystallize, the intermixture of these compounds has
for a large concentration range an amorphous-like structure,
whereas the electric properties can be tailored by modifying the
stoichiometry. This amorphous nature is a big advantage versus
pure ZnO which has a strong tendency to form polycrystalline
phase, which diminishes the electrical and bending functionality.
The optical properties of the amorphous IZO and IGZO films having
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various In and Ga concentrations were determined by analysis of
spectroscopic ellipsometry data. The refractive index of nonabsorbing materials (k=α=0) in the corresponding transparency
spectrum is linearly dependent on the mass density, determined by
X-Ray Reflectivity. However, this dependence between the
refractive index and the mass density breaks down in the case of a
weak absorbing compound. At certain cations concentration, a
semiconductor-metal transition occurred, as proved by the free
carrier light absorption and by the specific band-gap blue shift.
Targeting also space applications such amorphous oxides in thin
film form have been tested under gamma irradiation and different
doses and the results indicate that at least under 30 kGy the
properties of the thin films are rather preserved.
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T1-O1: The effect of Sb doping on elastic properties of Sno2
thin films
Sibel Gürakar, Tűlay Serin
Department of Engineering Physics, Ankara University, Ankara, Turkey

Antimony doped tin oxide thin films were grown by spray method
on microscope glass substrates. The antimony doping was varied
from 0 to 4 at %. The structural properties of the films were
investigated by X-ray diffraction method. The microstrain and
crystallite size were calculated for all the samples by using
Williamson-Hall (W-H) models namely, isotropic strain model
(ISM), anisotropic strain model (ASM) and uniform deformation
energy density model (UDEDM). The changes in crystallite size and
microstrain due to lattice defects were observed while varying the
doping.

137

T1-O2:
Isolation
of
ferromagnet/ferromagnet/
structures

the
triplet
channel
in
superconductor
spin
valve

Pavel Leksin1, Nadir Garifyanov2, Andrey Kamashev2, Aidar Validov2,
Yakov Fominov3, Joachim Schumann1, Vladislav Kataev1, Jürgen
Thomas1, Bernd Büchner1, Ilgiz Garifullin2
1

Magnetic Properties, Leibniz Institute for Solid State and Materials Research
IFW Dresden, Dresden, Germany
2
Perspecitve Materials, Zavoisky Physical-Technical Institute, Russian Academy
of Sciences, Kazan, Russia
3
Quantum Mesoscopics, L. D. Landau Institute for Theoretical Physics, Russian
Academy of Sciences, Chernogolovka, Russia

We have experimentally demonstrated a full switching between the
superconducting and normal states for CoOx/Py1/Cu/Py2/Cu/Pb
heterostructures. The switching is achieved due to a combination
of the triplet and ordinary spin-valve effects when changing the
mutual orientation of the magnetizations of the Py1 and Py2 layers
between antiparallel and perpendicular orientations. The focus
result of the work is the "isolation" of the triplet spin-valve effect
by exploiting the oscillating behavior of the ordinary spin-valve
effect.
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T3-I1: In operando monitoring of electrochemical processes at
electrode/electrolyte interfaces by neutron reflectometry
Victor Bodnarchuk1, Alexey Rulev2, Elena Ushakova3, Elmar Kataev2,
Igor Gapon1, Viktor Petrenko1, Daniil Itkis2, Mikhail Avdeev1
1

Frank Laboratory of Neutron Physics, Joint Institute for Nuclear Research,
Dubna, Russia
2
Department of Chemistry, Lomonosov Moscow State University, Moscow, Russia
3
Faculty of Natural and Engineering Science, Dubna University, Dubna, Russia

The operation performance of supercapacitors and batteries
depends on the processes occurring at the electrochemical
interfaces between electrodes and electrolytes. An in-deep
understanding of these processes often requires in operando
studies. Neutron reflectometry (NR) provides an intrinsic interface
sensitivity enabling such kind of studies by analyzing specular
reflectivity and revealing the scattering length density (SLD) profile
over the interface depth. The extremely high neutron penetration
ability makes it possible to send a neutron beam through rather
massive substrates without significant attenuation. As a result, the
interface of a working electrode (thin film deposited onto thick
silicon single crystal) in contact with liquid electrolyte can be
explored with no limitations of electrolyte layer thickness. The
report presents the possibilities of the NR in operando cell specially
designed to follow physical processes at the electrochemical
interfaces with liquid electrolytes using different modes of the
applied potential. The three-electrode electrochemical cell is
compatible with anhydrous electrolytes with organic solvents,
which are employed today in all lithium batteries and most
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supercapacitors. The scattering contrast optimization has been
done prior choosing the electrode material and deuteration rate of
the liquid electrolyte. The influence of the electrode oxidation in air
on the SLD depth profile of the electrode has been studied. In the
cell, copper deposited on single crystal Si substrate (with Ti
adhesion sublayer) serves as a working electrode, Li-foil fixed to Ni
mesh current collector is a counter electrode, and Ag+/Ag
reference electrode in Vycorfrit isolated tube is inserted into the
cell

for

providing

accurate

potential

measurement.

The

experiments with the cell have been performed at the GRAINS
time-of-flight

reflectometer

with

horizontal

sample

plane

operating at the IBR-2 pulsed reactor (JINR, Dubna). As an example,
the study of lithium plating in alkylcarbonate electrolytes is given,
where the NR experiments allowed us to detect a solid electrolyte
interphase (SEI) layer and determine deposited lithium layer
thickness and morphology depending on the applied mode.
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T3-O1: Optimization of the active layer in ICBA/P3HT solar
cells
George Alexandru Nemnes1,2, Sorina Iftimie1, Alexandra Palici1, Adela
Nicolaev1, Adrian Radu1, Stefan Antohe1,3
1

Faculty of Physics, University of Bucharest, Bucharest, Romania
Department of Theoretical Physics, HoriaHulubei National Institute for R&D in
Physics and Nuclear Engineering, Bucharest, Romania
3
Academy of Romanian Scientists, Academy of Romanian Scientists, Bucharest,
Romania
2

The nanostructural morphology of bulk heterojunction solar cells
is essential to achieve high photovoltaic performance. Ideally the
two components, donor and acceptor materials, should form an
inter-penetrating network, so that the carriers are efficiently
collected to the electrodes. The optimization of the active layer is
here investigated in photovoltaic cells based on P3HT regio-regular
polymer and ICBA fullerene derivative thin films fabricated onto
optical glass substrates covered with indium tin oxide (ITO). The
active layer was customized as ICBA/ICBA:P3HT/P3HT sequence
using organic solvents with different boiling points. Electrical and
photoelectrical measurements were performed in dark and solar
simulator

conditions,

at

room

temperature.

Photovoltaic

parameters, external quantum efficiency (EQE), short-circuit current
(ISC), open circuit voltage (VOC) and fill factor (FF), were
determined and compared with results obtained for ICBA:P3HT
(1:1, wt. %) active layer structures. A significant enlargement of
photovoltaic

response

was

observed

in

case

of

ICBA/ICBA:P3HT/P3HT structures. The experimental results are
complemented by numerical simulations for charge transfer at the
interface and collection to the electrodes, using a lattice-gas type
model. Our investigations concern several set-ups which are
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consistent with the experimental procedure of the fabrication of
the layered structures. We show in how far the optimized
nanostructuring of the active layer enhances the overall solar cell
efficiency.
Acknowledgements: This work was partially supported by Romanian
Executive Unit for Financing Higher Education, Research and
Innovation (UEFISCDI) under SEE program, grant no. 8/2014.
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T3-O2: A class of high performance electrocatalysts for Oxygen
reduction reaction in fuel cells, using Iodine doped Graphene
Adriana Marinoiu, Mihai Varlam, Ioan Stefanescu, Elena Carcadea,
Mircea Raceanu
National Center for Hydrogen and Fuel Cells, RD Institute for Cryogenics and
Isotopic Technologies, Rm Valcea, Romania

Low cost, sustainable and high performance electrocatalysts for
oxygen reduction reaction (ORR) which can replace/reduce rare
metals base catalysts, are highly desirable for the effective
commercial development of fuel cells. In this paper, we report a
class of low cost with highly performance ORR electrocatalyst,
obtained by graphene doping with iodine, as one of the most
promising alternatives to Pt-based catalysts to date. Iodine doped
graphene based materials were prepared by several routes and
characterized by different techniques, including Scanning Electron
Microscopy

SEM,

X-ray

wavelength

dispersive

photoelectron

X-ray

spectroscopy

fluorescence

WDXRF,

XPS,

Raman

spectroscopy, BET method for surface area measurement, that
revealed the structure and morphology, emphasizing the influence
of the preparation method. The electrical resistivity was measures
by a standard four-point technique. The most highly iodinated
graphene was tested in a single cell PEMFC and current-voltage
polarization curves under various experimental conditions were
obtained. The electrochemical performances of several cathode
configurations were evaluated and compared with a typical PEMFC
configuration for Pt/C 0.2 mg/cm2 catalyst loading. In addition, the
electrochemical properties were investigated by cyclic voltametry.
The best electrochemical performances in terms of current densityvoltage, maximum power density, electrochemical active area, were
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obtained for a hybrid cathode containing the iodinated graphene.
The enhanced ORR activity could be attributed to the ORR
mechanism based on a higher electronegativity of iodine than
carbon, meaning the capability to polarize adjacent carbon atoms
in graphitic frameworks, facilitating the oxygen adsorption and
charge-transfer. In this paper, we presented a facile synthesis
protocol in order to obtain iodine doped-graphene materials,
which

demonstrate

that

prepared

electrocatalysts

showed

improved electrochemical performances and could be used for
further fuel cells ORR electrode configurations.
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T3-O3: Trends in the new generation solar cells research
Mihaela Girtan
Physics, Angers University, Angers, France

Due to the discrete band structure of semiconductors, only
photons with energies equal or greater than the band gap energy
(Eg) will be absorbed and contribute to the electrical photovoltaic
solar cell output. Photons having higher energies than Eg, even they
are absorbed, their energies are underutilized due to the
thermalization of charge carriers. In order to reduce these spectral
losses and increase the energy conversion efficacy, many strategies
were

considered,

such

as:

multi-junction

cells

(multiple

semiconductors stacked cells, intermediate band semiconductors
solar cell, up and down converters. Up and down converters are
based on rare earth doped materials which may modify the
photons energies in order to adapt them to the corresponding
value of the band gap of the active material. Hence, the advantage
of this concept is that one that it could be applied to all types of
solar cells. Since the 50’s different materials and technologies were
tested in order to increase the conversion efficiencies and to
reduce the fabrication costs. Today world records conversion
efficiencies for single junctions solar cells without concentrators are
of 28,8% for thin film GaAs, of 25% for single crystal
monocrystalline Si, 21.7% for CIGS thin films, 19.3 % for perovskites
cells, 13.4% for amorphous silicon thin films solar cells, 11.9% for
dye –sensitized cells and of 11.1 % for organic solar cells. In this
talk we present the state of art and the new trends in solar cells
research.
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T7-I1: Magnetic elastomers microstructure by means of small
angle neutron scattering and depolarization methods
Maria Balasoiu1,2, Serghey Kozhevnikov1, Yuriy Nikitenko1, Ioan Bica3,
Gennady Stepanov4, Yuriy Raikher5, Madalin Bunoiu3
1

Frank Laboratory of Neutron Physics, Joint Institute of nuclear Research, Dubna,
Russia
2
Nuclear Physics Department, “Horia Hulubei” National Institute of Physics and
Engineering, Bucharest, Romania
3
Department of Physics, West University of Timisoara, Timisoara, Romania
4
Organoelement Compounds Department, State Scientific Research Institute of
Chemistry and Technology of Organoelement Compounds, Moscow, Russia
5
Laboratory of Kinetics of Anisotropic Fluids, Institute of Continuous Media
Mechanics, Perm, Russia

It is known that depolarization of the transmitted neutron beam
through magnetic media occurs mostly by interaction with the
inhomogeneity on mesoscopic scale, and it can be well treated by
integration of the process that polarized neutrons go through in
local magnetic fields. A neutron depolarization experiment in
general yields the mean size of the magnetic inhomogeneities
along the neutron path, and the mean magnetization [1]. The range
of magnetic correlation lengths which can be measured covers 10
nm to mm’s, making ND to some extend complementary to smallangle neutron scattering. In the present paper results on the
investigation of static magnetic fluctuations inside ferroelastic
samples by means of neutron depolarization method are reported.
The particle concentration effects are analyzed.
[1] S.V. Kozhevnikov, F. Ott, F. Radu, J. Magn. Magn. Magn. 402, 83-93
(2016).
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T7-O1: Structure and morphological features of polymer inorganic nanocomposites with triple chain fibrous
hydrosilicates
Daniel Timpu1, Galina Gubanova2, E. N. Korytkova2, S.V. Kononova3
1

Polymeric Materials Physics, Institute of Macromolecular Chemistry
"PetruPoni", Iasi, Romania
2
Macromolecular Compounds, Institute of Macromolecular Compounds,
St.Petersburg, Russia
3
Silicate Chemistry, Institute of Silicate Chemistry, St. Petersburg, Russia

An actual problem of the modern material science is the
development of new functional and structural materials with high
performance. One of this promising direction is the development
of hybrid organic-inorganic nanocomposites. Our previous papers
were devoted to investigation of structure, morphology and
mechanical properties of nanocomposites based on thermally
stable polyamidoimides with magnesium hydrosilicatenanotubular
particles Mg3Si2O5(OH)4. It was shown that these composites may
be used for pervaporation membrane, for separation water from
the water-organic mixture and for purification of natural
hydrocarbon from aliphatic alcohols and water. Besides, the tubular
hydrosilicates, synthetic fibrous triple chain Na-Mg hydrosilicates,
are attractive for using as nanofillers. Such kind of hydrosilicates
possesses valuable engineering properties: they are stable in
corrosive media, thermally stable (up to 800°C) and have very high
mechanical strength. Synthesized triple chain Na-Mg hydrosilicates
(Na2Mg4Si6O16(OH)2) were investigated by TEM and SEM. Prepared
nanoparticles have the length of 0.05 - 0.2 mm and the diameter
of 10-100 nm, fibers, arranged in bundles. Also, an admixture of
thin needle-like nanoparticles (0.2-0.5 mm long and 10-50 nm
thickness) were observed, assigned to the double chain Na-Mg
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hydrosilicate (the richterite amphibole). In this study, structure,
morphology and thermal properties of composites based on
polyamideimides (PAI) with different chemical structure of diamine
component, filled by triple chain Na-Mg are investigated by
complexes of physical methods (FT-IR, AFM, TGA/DSC). PAI
synthesized from dicarboxyphenyl-phthalimide dichloride with 4,
4’-diaminodiphenyl ether (PAI-1) or 3,5-diaminobenzoic acid (PAI2) were used as matrix for nanocomposites. New methodological
approach for AFM investigation of composites containing solvent
and water in polymer matrix were developed. The topic of special
interest of presentation is the influence of fibrous hydrosilicates on
structure of polymer matrix and their transition during DMA
experiment.
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Nanoart 21 Project
Cris Orfescu
NanoArt 21, Los Angeles, California, USA

NanoArt 21 project is an important education and research tool.
Although it has been founded 12 years ago, we celebrate now the
10th anniversary since we started to organize events to promote to
the general public this new artistic-scientific discipline as a vehicle
for a better understanding of nanotechnology. Promoting Art–
Science–Technology programs is challenging, although programs
of this kind produced innovations and yielded a number of
discoveries worldwide. FutureLab in Austria, Xerox Park in
California, and Interactive Institute in Sweden are only a few
examples

of

successful

art-technology

programs.

Art-

Nanotechnology programs are supported lately by a number of
universities, scientific or engineering organizations, and private
companies. The events sponsored by these entities are addressed
unfortunately only to scientists and engineers who developed an
interest for art and the aesthetics of the nanostructures. NanoArt
21 was envisioned as an international organization which offers
residence programs for artists and scientists to create works in
science-art lab-studios equipped with advanced instrumentation
and research facilities to manipulate matter at atomic and
molecular scales. I believe that visual communication is stronger
than verbal communication and consider Art to be the best vehicle
to promote science and technology to the general public who
should be aware of Nanotechnology and its implications in our life.
NanoArt 21 strongly encourages the collaboration between
scientists, artists, and students who are supported equally to
participate. NanoArt 21 was among the first to organize events for
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nanotechnology-related art. To date, we organized and sponsored
7 online international competitions, 4 international festivals, and
numerous worldwide brick-and-mortar NanoArt shows. We also
have an educational module and an online exhibition for K12 and
worked to introduce a NanoArt program in schools, after hours.
This would be a precursor to the science class and a more
challenging art class. NanoArt 21 group’s artworks have been
included in the Moon Arts Arc project organized by Carnegie
Mellon University’s Robotic Institute who will send a rover to the
Moon for the Google Lunar X Prize.
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T12-I1: Art and nanotechnology made in Italy to land on the
Moon (in 2017)
Alessandro Chiolerio
Center for Sustainable Futures, Istituto Italiano di Tecnologia, Torino, Italy

The artist Alessandro Scali and the researcher Alessandro Chiolerio
bring nanoart in space. Two infinitely small artworks, a fusion of art
and Italian nanotechnology, will land on the moon in 2017 aboard
a US carrier. This is not science fiction, but a visionary project that
is taking shape thanks to the collision between the artist
Alessandro Scali and the Italian Institute of Technology researcher
(former Center for Space Human Robotics) Alessandro Chiolerio,
both of Turin, the pioneers of the so-called Nanoart. Both
Alessandros, having reached the tenth year of collaboration, have
once again joined art, scientific research and technology to create
two works of art invisible to the naked eye or with an optical
microscope: a pair of lithographs of a few hundred nanometers,
etched on two silicon chips of 1 mm x 1 mm; the two artworks will
be housed inside a NanoMuseum, a capsule made with the latest
technology, that will be transported from an explorative mission on
the surface of the moon in 2017. It all began in June 2014, when
the artist & creative researcher Alessandro Scali was invited by Prof.
Chris Robinson (University of South Carolina) to join the Moon Arts
Project team to accomplish one or more works to 'expose' on the
moon. The Moon Arts Project is a collaborative effort between
Studio for Creative Enquiry of Carnegie Mellon University, Space X,
Astrobotics and NASA; the initiative is part of the Google Lunar XPrize, and has the goal of bringing to the moon a miniature
museum: a non-encyclopedic vision of humanity and life on earth
- called MoonArk, or Lunar Ark - destined to become cultural
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universal heritage. As for the construction, after an initial phase
during which Alessandro Scali has defined the subject of the works
and hand-made sketches of the two lithographs - which are
inspired by petroglyphs as primeval forms of art and expression of
human being and at the same time allow you to work on extremely
simplified and stylized forms, strongly iconic - the drafts are passed
into the hands of Alessandro Chiolerio and his team of
collaborators which verified the feasibility and then made the two
nanometer-scale lithographs.
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T12-O1: The fourth dimension in mathematics and art
Jean Constant
Visual Communication, Hermay.org, Santa Fe, USA

Humans live in a three-dimensional world. Two dimensions are
easy

to

comprehend.

Understanding

a

three-dimensional

representation is a more complex process. Visualizing fourdimensional objects may be even more challenging, yet the
process is very similar. I focused on the representation of an
octaplex to investigate in graphic terms this odd and frustrating
challenge. The octaplex is a unique four-dimensional symmetrical
object. It is self-dual, is composed of 24 octahedral cells, 96
triangular faces, 96 edges, and 24 vertices. Two-dimensional
graphic visualizations define the positioning and depth of an object
by applying black, white or color pigments on a surface (Fig.1).
Using color to visualize the fourth dimension was first attributed to
HMS Coxeter colleague and mathematician Alicia Boole Stott.

Fig.1 Octaplex; Coxeter, Conway and Derek orthographic projection;
Triangles & polygons. Extraction & blending

A. Stott sketched and built four-dimensional objects by encoding
color with another coordinate, color a point on the surface
according to its hyper height and associate a real value with a color.
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Using an original Coxeter orthographic projection of an octaplex, I
separated triangles and polygon in two distinct designs and
defined a simple, coherent and stable color scheme based on two
hues of similar, fixed monochromatic color of equal value and
saturation. I used various degrees of shading and transparencies to
separate surfaces, junction and reinforced the design’s appearance
by using the four basic types of symmetry in the plane, rotation,
translation, reflection, and glide-reflection. I merged the two
designs into one object and tested various combinations of
positioning and transparency to maximize the optical effect of this
new flat, two-dimensional representation. Mathematics is the
language with which tangible discoveries are made. Visual art is the
tool that helps us understand and communicate better these new
and challenging concepts. Both are grounded in physical reality.
Future collaborations between the two disciplines are bound to
benefit each other and help the public understand better our
visible and projected environment.
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T12-O2: Interactive Installation MY SILENT BALLOONS II
Edyta Mąsior
Intermedia, Academy of Fine Arts, Cracow, Poland

The presentation contains several questions pertaining to
interactivity and interactions as a resonance of aesthetic
experiences. Research opens up an object based installation - as
balloon, which developed and equipped by way of technological
components becomes an artwork of a temporal character as a
result of interactivity with its viewer. The work relates to the topic
of the balloon in the arts, towards play and game meanings, and
expressed by way of interactive installation as derived from mediabased work methods and tools where sound becomes color and
color becomes sound. An object - as balloon it is not only a symbol
of transition, of the temporary nature of things, but also and above
all a matter of its creation. In other words, "how you use it, makes
up the value of the material" (Giannis Kounellis).

Fig.1. Balloon in the arts
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Relation between a spectator – observer – player is an important
part in reaching the interactivity as well as is showing how can
movements be „heard” and sound be „coloured”? How is it possible
to combine disciplines such as chemistry, physics and informatics
and exploit them in medicine, robotics and art? How can we
communicate with the environment through the detectors and
sensors, such as light, motion, and others. In artistic research with
technological connections and epistemological background, where
philosophy (post-structuralist thought) meets history of art and
aesthetic perception (radical constructivism) with the reflection in
media theories (like classified by Marshall McLuhan, like
understood by Friedrich Kittler), concentrates on translocation on
new media, underlining a new sensorium (media interactions)
towards haptic environment obtained by use of a sensor fields and
brings up several questions according to context of technology in
new media - anthropology is a knowledge or perspective? Are we
being creative when we are publishing what we are observing?
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The Moon Arts Project, nanotechnology, and contemporary
art
Chris Robinson
Visual Art, University of South Carolina School of Visual Art & Design,
Columbia, USA

The Moon Arts Project as part of the Google Lunar X Prize tags
along on an ambitious competition to send a privately funded
rover to the moon, travel 500 meters on the lunar surface, and send
back high definition video. First prize is $20 million. Space X is the
launch vehicle and Astrobotic, the robotics company constructing
the rover, generously reserved payload space for a group of artists
to send along some representation of humanity. The creative team
is based in the Studio for Creative Enquiry at Carnegie Mellon
University, with participants from all over the world, and the charge
was to provide a meaningful artifact weighing no more than 6
ounces and fit in a cylinder about half the size of a soda can. In this
small pentagonal structure will be four interrelated chambers –
Earth, Metasphere, Moon, and Ether. Each of these four chambers
will hold two sapphire disks, metal sculptures, microcapsules, and
high resolution imagery on metal foil with a collection of images
and objects raging from iconic nano-imagery to artificial blood,
and deep space radio transmissions. While I recognize that there is
some comedy about an ambitious, time consuming, very small
project, carefully designed to stand up to the rigors of space and
space flight, have an interpretable structure and communications
logic, last indefinitely, though probably never be seen or read, we
have taken it very seriously for several years. The project has
required the careful curatorial consideration and selection of
subject matter – a miniature museum of life on earth, invention of
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new technologies, rare materials, and specialized applications, and,
along with going to the moon, a curated exhibition will be shown
at terrestrial museums in Paris and ten other European cities,
among others. This presentation will provide some history, insight
to the images, complexity and aspects of the idea and undertaking,
space art, the Moon Museum – based in nanotechnology,
participants, and what it all means.
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Fabrication and investigation of photoinduced excitonplasmon nanocomposites
N. Bityurin1, N. Ermolaev1, A. A. Smirnov1, A. Afanasiev1, S. Gusev2, D.
Tatarskiy2
1
2

Institute of Applied Physics, RAS, 603950, Nizhniy Novgorod, Russia
Institute of Physics of Microstructures, RAS, 603950, Nizhniy Novgorod, Russia

UV irradiation of materials consisting of a polymer matrix that
possesses precursors of different kinds can result in creation of
nanoparticles within the irradiated domains. Such photoinduced

nanocomposites are promising for photonics applications due to
the strong alteration of their optical properties compared to initial
nonirradiated materials. We report our results on the synthesis and
investigation of plasmonic, excitonic and exciton-plasmonic photoinduced nanocomposites. Plasmonic nanocomposites contain
metal nanoparticles of noble metals with a pronounced plasmon
resonance. Excitonic nanocomposites possess semiconductor
nanoclusters (quantum dots). We consider the CdS –Au pair
because the luminescent band of CdS nanoparticles enters the
plasmon resonance band of gold nanoparticles. The obtaining of
such particles within the same composite materials is promising for
the creation of media with exciton-plasmon resonance. We
demonstrate that it is possible to choose appropriate precursor
species to obtain the initially transparent polymethylmethacrylate
(PMMA) films containing both types of these molecules either
separately or together. Proper irradiation of these materials by a
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light emitting diode (LED) operating at the wavelength of 365nm
provides material alteration demonstrating light-induced optical
absorption and photoluminescence properties typical for the
corresponding

nanoparticles.

Thus,

an

exciton-plasmonic

photoinduced nanocomposite is obtained. Optical absorption and
luminescent spectroscopies as well as optical confocal and
electronic microscopies are used to investigate optical properties
and structure of the obtained materials. We show that the
formation of photoinduced nanocomposites cannot be reduced
either to pure photochemical or to pure photothermal effects. We
discuss the opportunity to obtain correlated spatial distribution of
plasmonic and excitonic particles in these materials in order to
control their optical properties.
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Composite materials with
selfassembly of nanoparticles

controlled

properties

from

Marco Lattuada
Adolphe Merkle Institute, University of Fribourg, Fribourg, Switzerland

Since the term ‘nanocomposites’ has been proposed for the first
time by Theng in 1970, the field has grown in a mature and highly
developed branch of material science. Numerous procedures for
the

preparation

of

nanocomposite

materials

have

been

investigated in order to generate materials with controlled
features, which

is

still one of the great challenges

in

nanotechnology. The purpose of this work is to use the extended
and large knowledge of self-assembly behavior of nanoparticles in
aqueous dispersions

and its dependence on interparticle

interactions for the preparation of hybrid nanostructured
composites. The nanocomposites have been obtained from mixed
aqueous

dispersions

of

soft

poly(butyl

acrylate/methyl

methacrylate) copolymer particles (80 nm diameter) and filler
particles. Two different filler particles have been utilized: hard silica
nanoparticles (20 nm diameter), with various concentrations, and
graphene oxide nanosheets. In order to investigate the specific role
of the interparticles interaction on the final structure and
mechanical properties of the materials, the nanocomposites have
been synthetized following two different assembly strategies. The
first strategy consists in mixing the two stable particle suspensions
with same surface charge. The second strategy consists in inducing
aggregation/gelation of the filler particles inside the matrix particle
stable suspension. The excellent dispersion of the filler particles in
the polymer matrix achieved by this methods, the ability to control
the microstructure of the composite material lead to excellent
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mechanical properties, which can be tuned by controlling the
degree of association of the filler particles. The same procedure has
been used to prepare composite materials reinforced with amyloid
fibrils, which are less known but have similar structure to silk fibers
and are much easier to prepare. Protein fibrils are self-assembled
structures resulting from partial denaturation of certain proteins,
and

the

resulting

aggregation

mediated

by

beta-sheets

interactions. These structures are characterized by an extremely
large aspect ratio, with a diameter that changes depending on the
age of the fibrils, and on the degree of association of the different
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Cross over between ferromagnetic and antiferromagnetic
order in Fe itinerant-electron metamagnetism of the RFe 2
compounds
L.V.B. Diop1,2, O. Isnard1,2, Z. Arnold3, J. Kastil3, D. Benea4, M. Amara1,2,
J. Kamarad3
1

Univ. Grenoble Alpes, Inst NEEL, F-38042 Grenoble, France
CNRS, Inst NEEL, F-38042 Grenoble, France
3
Institute of Physics AS CR v.v.i., Na Slovance 2, 182 21 Prague 8, Czech Republic
4
Faculty of Physics 400084 Cluj-Napoca, Romania, Universitatea Babes-Bolyai,
400084 Cluj-Napoca, Romania
2

The RFe2 compounds are well known for their high performances
as functional materials for magnetostrictive applications in sensors
and actuators (R=Tb or Dy) [1,2]. Remarkable magnetic properties
arise from the Fe sublattice when non magnetic R elements are
used. This is consequently also a large playground from
fundamental point of view. The magnetic order of Fe can change
dramatically from ferromagnetic (FM) to antiferromagnetic (AFM)
depending upon the nature of R element or the application of
pressure. We present a detailed investigation of the unusual
magnetic behavior of RFe2 intermetallic compounds at the cross
over between these two types of order. In particular the existence
of itinerant-electron metamagnetic transition in Hf1-xTaxFe2
compounds is described. Magnetic as well as magnetocaloric
properties

are

presented

together

with

transport

and

magnetotransport properties. A large sensitivity of the magnetic
behavior to the volume effects is observed and analysed combining
macroscopic

(i.e.volume

magnetostriction)

and

microscopic

(neutron diffraction) techniques. The extreme sensitivity of Fe
magnetism in these compounds is discussed and illustrated by
investigation of the magnetic phase diagram versus concentration,
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temperature (2 to 800K), pressure (up to 1.1GPa) and magnetic field
(up to 10T).
[1] L.V.B. Diop, M. Amara, O. Isnard, J. Phys. Condens. Matter 25 (2013)
416007.
[2] L.V.B. Diop, O. Isnard, E. Suard, D. Benea, Solid State Commun. 229
(2016) 16.
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Chiral magnetic domain walls and skyrmions in Pt/Co/Oxide
trilayers with perpendicular magnetization
Jan Vogel 1,2, Olivier Boulle2, Liliana Buda-Prejbeanu2, Stanislas Rohart3,
André Thiaville3, Stefania Pizzini1
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Ultrathin magnetic films with structural inversion asymmetry have
been extensively studied in the last 5 years, since it was shown that
domain walls could be moved efficiently with current pulses in this
type of systems [1]. Several experimental and theoretical studies
revealed that this and related phenomena could be explained by
the inversion asymmetry of the stack and the presence of the heavy
metal (Pt) underlayer, leading to several effects induced directly or
indirectly by the spin-orbit interaction, like Spin Hall effect, Rashba
effect and Dzyaloshinskii-Moriya interaction. The DzyaloshinskiiMoriya interaction (DMI) is an anti-symmetric exchange interaction
that favors orthogonal alignment of neighboring spin. It can only
exist in the absence of structural inversion symmetry, like in thin
magnetic films with two different interfaces. In these films, this
interaction can lead to chiral magnetic domain walls and other
chiral spin structures, like skyrmions. We have used Magneto-optic
Kerr microscopy to study the nucleation [2] and propagation [3]
dynamics of such chiral domain walls in Pt/Co/AlO x and
Pt/Co/GdOx films and microstructures with 0.6-1 nm of Co. The
dependence of the nucleation field and the domain wall
propagation speed on the strength of an in-plane magnetic field
can be used to determine experimentally the strength of the DMI.
The strong value of the DMI that we observed allows for vortex-like
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chiral spin textures, called skyrmions, to be stabilized in such thin
films. We indeed directly observed skyrmions, at room temperature
and in zero magnetic field, using high-resolution magnetic
microscopy. We also addressed the size and stability as a function
of applied magnetic field, showing that they persist up to magnetic
fields well above the coercive field of the films thanks to their
topological stability.
[1] I. M. Miron et al., Nat. Mater. 10, 419 (2011).
[2] S. Pizzini et al., Phys. Rev. Lett.113, 047203 (2014).
[3] M. Vanatka et al., J. Phys. Cond. Mat. 27, 326002 (2015).
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Quantum criticality in a spin liquid compound
Martin Mansson
Dep. of Materials and Nano Physics, KTH Royal Institute of Technology,
Stockholm, Sweden

Quantum phase transitions have been in the centre of attention for
scientists world-wide to understand the universality of quantum
critical behaviour in many-body systems. Gapped Heisenberg spin½ systems have the potential to exhibit quantum critical
phenomena in their excitation spectra as a function of e.g.
magnetic field and pressure. In such compounds, tuning of the spin
gap exercises a control of the ground state and enables the study
of novel fundamental many-body phenomena. One example of
such system is the organometallic quantum antiferromagnet
[C4H12N2]Cu2Cl6 (PHCC). PHCC features Cu2+ spins coupled through
a complex network of overlapping orbitals, forming slightly skewed
anisotropic S=½ ladders in the ac-plane with frustrated Cu–Cl–Cl–
Cu super-exchange interactions. Previous inelastic neutron
scattering (INS) data show a spectral gap Δ≈1 meV and nearly
isotropic 2D dispersion in the (h,0,l) plane. In the absence of a
magnetic

field/pressure,

only

short-range

dynamic

spin

correlations typical of a liquid exist and the spin gap prevents any
long-range magnetic order down to T=0 K. This makes PHCC an
ideal compound for studying field/pressure induced magnetic
order as well as tuning of exchange interactions through random
bond disorder by chemically substituting some Cl for Br. Our recent
INS and bulk experiments [1-3] show that magnetic order is
induced by a magnetic field Hc = 7.6 T in pure PHCC at T = 50 mK.
With increasing Br substitution the critical field increases as the
super-exchange bond angles i.e. AF bond strengths, are locally
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modified. This is also evident in the INS data that show an increase
of the spin gap for H = 0 with increasing Br substitution. A ‘cleaner’
and more direct alternative to chemical pressure is to apply an
external hydrostatic pressure. From our muon spin rotation (μSR)
experiments; we find that magnetic order can be induced by rather
moderate hydrostatic pressures [4]. We find a first transition at Pc1
= 4 kbar, a quantum critical point (QCP) separating the gapped spin
liquid from an incommensurate ordered state. A second transition
is also found, at Pc2 = 14 kbar, which likely is a commensuration
transition, accompanied by a Lifshitz point (LiP) at a finite T.
[1] D. Hüvonen, M. Månsson et al. PRB 85, 100410(R) (2012).
[2] D. Hüvonen, M. Månsson et al. PRB 86, 214408 (2012).
[3] D. Hüvonen et al. PRB 88, 094402 (2013).
[4] M. Thede, M. Månsson et al., PRL 112, 087204 (2014).
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A new measurement method to study diseases of human bones
Francesco Lamonaca1, Monica Vasile2, Domenico Grimaldi3, Alfonso
Nastro4
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The diagnosis of bone diseases is mainly obtained by means of the
symptoms detected by a doctor during an examination followed
by X-Ray image analysis. As a consequence, the early detection of
bone diseases mainly depends on the level of pain tolerance of the
patient and the experience and expertise of the clinicians. Aim of
the research is to furnish a new objective methodology based on
Thermal Analysis (TA) for the diagnosis of bone pathologies. The
main idea is that a disease alters the mechanisms of dissolution and
precipitation of the hydroxyapatite forming the bone through
collagen, and thus the ratio between organic and inorganic bone
components. These different ratio values, with respect to the ones
of healthy bone, can be detected by TA. TA is proposed because:
(i) it does not expose patients and clinicians to the potential risks
of radiation; (ii) it can be performed on few milligrams of bone (at
least 20 mg), (iii) owing the reduced quantity, the bone sample can
be draw by means of a needle in ambulatory under local
anesthesia, or directly in the surgical room; (iv) thermal analysis can
be performed in less than 15–20 min; and (v) thermal analysis can
be performed directly in the surgical room. Moreover, since
thermal analysis is a well-known and routine measurement
technique for the study of ceramics and polymeric materials, the
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measurement instrument is easily available commercially. In the
research TA was successful used for the detection of Hallux Valgus
[1], Gonarthrosis [2], Osteosarcoma Tumors [3]. Experimental
results were performed (i) to assess the suitability of the pointed
out characterization method, and (ii) to allow the definition of
parameters to evaluate bone diseases. For the above reported
reasons, the proposed measurement method can be considered a
promising objective tool to support the diagnosis of bone diseases,
and then to increase the probability of patient survival and quality
of life, which nowadays mainly depends on the ability and
experience of clinicians.
[1] Lamonaca et.al, Measurement, vol.57, 2014, pp.97-101.
[2] Lamonaca et.al, International Journal of Biology and Biomedical
Engineering, Vol.8, 2014, pp. 184-190.
[3] Lamonaca et.al, Measurement, vol.92, 2016, pp.89–95.

171

Invited and Oral Session I
Hall-1: George Calugareanu Amphitheater
T10-I1: ARPES evidence of charge density order in ortho-II
YBa2Cu3O6.5 thin-films
Yasmine Sassa1,2, Martin Månsson2,3, Milan Radovic4, Luc Patthey4,
Ming Shi4, Michael R. Norman5, Joel Mesot6
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Since the discovery of high-temperature superconductivity in
layered copper oxides, the YBa2Cu3O7-δ compound has been the
subject of many experimental and theoretical studies. Recently,
interest in this material was renewed when resonant X-ray
scattering (RXS) revealed the presence of charge density wave
(CDW) states [1-3] as predicted by theories. A powerful technique
to probe CDW order as well as electronic properties of materials is
angle-resolved photoelectron spectroscopy (ARPES). However,
ARPES experiments on YBa2Cu3O7-δ are challenging since this
compound does not have a natural cleavage plane. Further, due to
polarity cleaved surfaces become overdoped even though bulk is
underdoped. As a result, ARPES evidence for CDW order in
YBa2Cu3O7-δ remains unclear.
This work presents an ARPES study of YBa2Cu3O7-δ films in situ
grown by pulsed laser deposition (PLD). Through a careful control
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of the growth, the films present underdoped surfaces with ordered
oxygen vacancies within the CuO chains resulting in a clear orthoII band folding of the Fermi surface. The autocorrelation of the
ortho-II Fermi surface discloses high intensity spots at kx,y ~0.65
π/a, which agrees well with the qCDW wavevector reported by RXS
experiments

[3].

Furthermore,

the

investigation

of

the

superconducting gap as function of momentum reveals a nodeless
behavior.
The results point towards a clear ARPES evidence of CDW ordering
and highlight its importance in the mechanism of hightemperature superconductivity.
[1] G. Ghiringhelli et al., Science 337 (2012) 821–825.
[2] J. Chang et al., Nat. Phys. 8 (2012) 871–876.
[3] S. Blanco-Canosa et al., Phys. Rev. B 90 (2014) 054513
[4] R. Comin et al., Science 347, 1335-1339 (2015).
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T10-I2: Electron correlations and coherent transport in
quantum dots
Bogdan R. Bułka
Institute of Molecular Physics, Polish Academy of Sciences, Poznan, Poland

In recent two decades semiconducting quantum dots (QD) have
attracted a great interest for their wide potential applications. A
new SUHD TV set with a display built on quantum dot lightemitting diodes has been launched this year. We are interested in
physics of nanostructures, in particular in electron transport in QDs
with high mobile electrons confined to a heterojunction. Their
energy structure, intra- and inter-dot interactions can be easily
controlled by gate potentials. One can study electron dynamics
(using so called quantum point contacts) as well as precisely
measure transport through QDs. Therefore, the QD systems are
grateful objects for testing fundamental physical issues, e.g.
entanglement of electrons, the Kondo type correlations, non-Fermi
liquid properties and quantum phase transitions. First we will show
how the Kondo resonance can be observed in transport through
QDs. The numerical renormalization group (NRG) studies will be
presented for a single quantum dot described by an extended
Anderson model with an assisted hopping term. This term modifies
the coupling to the two-particle state, breaks electron-hole
symmetry, exponentially reduces the Kondo temperature, and
strongly affects conductance as well as thermopower [1]. Next we
will show that QDs are good candidates for realization of qubits
and to perform quantum computing operations. Our research was
focused on a spin qubit encoded in three coherently coupled
quantum dots (3QD) with fully electrical control of the qubit states
[2]. The 3QD system exhibits extremely rich range of regimes with
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different many-electron states with various local spin orderings.
Varying gate potentials one can change the symmetry of the
system and induce a quantum phase transition between different
ground states. Our transport studies (by means of NRG) gave an
insight into the fully S = 1/2 screened and underscreened S = 1
Kondo effect, and allowed to construct the phase diagram with the
regular Fermi liquid and singular-Fermi liquid phase [3].
[1] S. B. Tooski, A. Ramšak, B. R. Bułka, R. Žitko, New J. Phys. 16, 055001
(2014).
[2] J. Łuczak, B. R. Bułka, Phys. Rev. B 90, 165427 (2014).
[3] S. B. Tooski, B. R. Bułka, A. Ramšak, Physica E 75, 345 (2016).
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T10-I3: Thermoelectric transport properties of a T-shaped
double quantum dot system in the Coulomb blockade regime
Ionel Tifrea
Department of Physics, California State University Fullerton, Fullerton, USA

We investigate the thermoelectric properties of a T-shaped double
quantum dot system described by a generalized Anderson
Hamiltonian. The system's electrical conduction (G) and the
fundamental thermoelectric parameters such as the Seebeck
coefficient (S) and the thermal conductivity (κ), along with the
system's thermoelectric figure of merit (ZT) are numerically
estimated based on a Green's function formalism that includes
contributions up to the Hartree-Fock level. Our results account for
finite onsite Coulomb interaction terms in both component
quantum dots and discuss various ways leading to an enhanced
thermoelectric figure of merit for the system. We consider the case
of normal [1] and ferromagnetic [2] leads. We demonstrate that the
presence of Fano resonances in the Coulomb blockade regime is
responsible for a strong violation of the Wiedemann-Franz law and
a considerable enhancement of the system's figure of merit (ZT).
[1] A. L. Monteros, G. S. Uppal, S. R. McMillan, M. Crisan, and I. Tifrea,
Eur. Phys. J B 87, 302 (2014).
[2] A. Gauf, K. Rigsby, M. Crisan, I. Tifrea, private communication
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T10-O1: Phosphorene versus graphene: topological edge
states and quantum transport
A Aldea, B Ostahie
Theoretical Physics Group, National Institute of Materials Physics, BucharestMagurele, Romania

The recent conceptual interest in phosphorene comes from specific
topological properties, whereas the semiconducting character
makes it more attractive for applications than graphene. The
phosphorene structure consists in a puckered (quasi-) 2D
hexagonal lattice with broken bipartite connectivity. The tightbinding Hamiltonian model is specified by five hopping parameters
[1], one of them violating the bipartitism of the lattice, and thus
being responsible for the electron-hole symmetry breaking of the
energy spectrum. Phosphorene is a direct gap semiconductor that
presents not only asymmetric spectrum, but also anisotropic
valence and conductance bands. Even more interesting is the
behavior of the topological edge states that appear when confined
ribbon or plaquette geometries are considered. In the phosporene
case, these states, known already from graphene, are bunched in a
quasi-flat band located in the middle of the gap. For the zig-zag
ribbon geometry, we show that, in contradistinction to graphene,
the topological edge states occur at any momentum k in the
Brillouin zone, and that the degeneracy of the paired states is lifted
by the magnetic field [2]. Quantum Hall effect in the
mesoscopicplaquette is studied numerically in the LanduerBüttiker approach by simulating a four-lead Hall device in strong
magnetic field. Our results evidence a non-chiral and dissipative
nature of the topological edge states. This is proved by the
vanishing Hall conductance GH and by the non-vanishing
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longitudinal conductance GL exhibited in the energy range
corresponding to the quasi-flat band. GL shows an unexpected
many-peak structure. A detailed analysis of the spectral properties
of the non-Hermitian effective Hamiltonian describing the open
system (plaquette+leads) reveals that the structured aspect of GL
is the consequence of the superradiance effect that acts upon the
topological edge states.
[1] A. N. Rudenko and M. I. Katsnelson, Phys. Rev. B 89,
201408(R)(2014).
[2] B. Ostahie and A. Aldea, Phys. Rev. B, 93(2016) 075408.
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T10-O2: Theory of nuclear spin-lattice relaxation in graphene
systems
Mircea Crisan1, Ioan Grosu2, Ionel Tifrea3
1

Department of Physics, Babes-Bolyai University, Cluj-Napoca, Romania
Department of Physics, Babes-Bolyai University, Cluj-Napoca, Romania
3
Department of Physics, California State University, Fullerton CA,92831,
Fullertton, USA
2

We calculate the nuclear-spin lattice relaxation time and Knight
shift for the graphene which present a gap in the energy spectrum
and for the disordered graphene [1]. For all models the spin-lattice
relaxation time and the Knight shift depend on temperature,
chemical potential, and gap. For the disordered graphene we
analyze the dependence of these parameters of the concentration
of impurities and potential scattering. In particular, at the Dirac
points the the electronic gap and the impurities has a strong effect
on the nuclear spin-lattice relaxation and Knight shift in both
models. The Korringa relaxation rate has been calculated for both
models and we showed the occurrence of a transition from Ditrac
to Fermi gas.
[1] Mircea Crisan, Ioan Grosu and Ionel Tifrea, Eur. Phys. J. B, 89 (2016)
140.
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Spin crossover (SCO) compounds are molecular complexes or
extended coordination networks of 3d 4–3d7 transition-metal ions
in a pseudo-octahedral coordination sphere. They display a
bistability of the high spin (HS) and low spin (LS) electronic
configurations, which manifests in optical, electrical, magnetic and
mechanical properties. Electrical transport properties of these
compounds have been recently studied at microscopic, nanoscopic
and single molecule levels. All these interesting findings in
conjunction with the possibility to synthesize SCO compounds as
thin films, nanoparticles and other nano-objects motivated us to
seek for a better understanding of the charge transport
phenomena in these materials [1]. This paper aims to provide an in
depth analysis of the dielectric and charge transport properties of
molecular spin crossover compounds.
[1] C. Lefter, et al., Adv. Mater., in press (2016).
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T1-I3: From ab-initio design to synthesis of multifunctional
coatings with enhanced hardness and toughness
Valeriu Chirita
Thin Film Physics, IFM, Linköping University, Linköping, Sweden

Enhanced toughness in hard and superhard thin films is a primary
requirement for present day ceramic hard coatings, known to be
prone to brittle failure during in-use conditions, in modern
applications. Density Functional Theory (DFT) investigations
predicted significant improvements in the hardness/ductility ratio
of several pseudobinary B1 NaCl structure transition-metal nitride
alloys, obtained by alloying TiN or VN with NbN, TaN, MoN and
WN. The initial calculations reveal that the electronic mechanism
responsible for toughness enhancement stems from the high
valence electron concentration (VEC) of these alloys, which upon
shearing, leads to the formation of alternating layers of high and
low charge density oriented orthogonal to the applied stress, and
ultimately allows a selective response to tetragonal and trigonal
deformations. Recently, these results have been validated
experimentally. Single-crystal V0.5Mo0.5N/MgO(001) alloys, grown
by dual-target reactive magnetron sputtering together with
VN/MgO(001) and TiN/MgO(001) reference samples, exhibit
hardness > 50% higher than that of VN, and while nanoindented
VN and TiN reference samples suffer from severe cracking, the
V0.5Mo0.5N films do not crack. New DFT calculations address the
issue of lattice ordering effects on the mechanical properties of
these pseudobinary alloys, and concentrate on V 0.5Mo0.5N,
V0.5W0.5N, Ti0.5Mo0.5N and Ti0.5Mo0.5N alloys. The results reveal that
while the degree of electronic structure layering, i.e. the formation
of alternating layers of high and low charge density upon shearing,
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becomes less pronounced in disordered configurations, the overall
VEC effect is not affected. The essential feature in the disordered
alloys, as initially reported for ordered alloys, is the increased
occupancy of electronic d-t2g metallic states, which allows the
selective response to tensile/shearing stresses, and explains the
enhanced toughness confirmed experimentally for V 0.5Mo0.5N
films.
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T1-O3: Formation of CdS and CdSe nanocrystals in Cd-doped
thin arsenic chalcogenide films under laser irradiation
Yuriy Azhniuk1,2, Alexander Gomonnai1,2, Iaroslav Grytsyshche1, Vasyl
Lopushansky1, Vasyl Loya1, Dmytro Solonenko3, Evgeniya Sheremet3,
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CdS and CdSe nanocrystals are widely used within the recent
decades for numerous applications (LEDs, photovoltaic devices,
memory, drug delivery, etc.). They can be fabricated and embedded
in dielectric media by a variety of techniques. Here we present a
Raman studiy of the formation of CdS and CdSe nanocrystals in
thin amorphous arsenic chalcogenide films. Cd-doped (the
nominal content of 1 to 10%) As2S3 and As2Se3 thin (1–2 μm) films
were grown by thermal evaporation on silicate glass and Si
substrates. The film surface morphology was checked by Agilent
AFM 5420, showing a uniform film surface with a roughness of 0.4–
0.9 nm. Energy-dispersive X-ray spectroscopy measurements
(NovaSEM microscope) performed at different electron energies
(5–30 keV) show the content of cadmium in the surface layer to
reach up to 18% with a rapid decrease when probing deeper into
the film. Micro-Raman measurements were performed at room
temperature using a LabRAM spectrometer and a solid-state (514.7
nm) or a He-Ne (632.8 nm) laser. At low laser power densities Pexc
the observed Raman spectra of the Cd-doped films basically
reproduce those of undoped As 2S3 and As2Se3 films with
dominating broad features near 350 and 225 cm–1, respectively.
With increasing Pexc new sharp peaks appear at 296–300 cm–1 (for
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As2S3:Cd) or 204–209 cm–1 (for As2Se3:Cd). The new peak position
and intensity depend on the Cd content, Pexc, and the excitation
wavelength. In most cases the new features in the Cd-doped film
Raman spectra appear within an acquisition time below 1 min,
hence the local photostructural changes in the film are quite fast.
These changes are irreversible: the new peaks do not disappear
after the excitation power is lowered again. These Raman peaks are
explained by formation of CdS or CdSe nanocrystals in the laser
spot area since the corresponding LO phonon frequencies for CdS
and CdSe are 305 and 210 cm–1, respectively. The bands are
observed in the arsenic chalcogenide film spectra at somewhat
lower frequencies because of tensile strain undergone by the
nanocrystals due to a photoplastic effect (radial mass transfer from
the laser spot) in the films.
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T1-O4:
Berezinskii-Kosterlitz-Thouless
transition
superconducting Nb films with kagomé arrays of antidots

in

Muhammad Mumtaz
Physics Department, International Islamic University H-10, Islamabad, Pakistan

We explain the resistive phase transition in 2D superconducting Nb
films with kagomé arrays of antidots in the frame work of
Berezinskii-Kosterlitz-Thouless (BKT) transition. For these complex
nano-structure metallic films, the temperature dependencies of the
resistance can be explained by the Halperin-Nelson form
suggesting the occurrence of BKT transition at lower temperatures.
We show that the resistivity data, both with and without magnetic
field are consistent with BKT transition. The broadening of resistive
transition at H/H1= ½ and the increase of zero resistivity critical
temperature {Tc (R = 0)} at H = 1 rather than at H = 0 is reminiscent
of vortex-antivortex dissociation transition (i.e. BKT transition) in
these samples. The strong broadening of resistive transition and
enhanced magneto-resistance at H/H1= ½ is concomitant with
strong magnetic fluctuations (i.e. binding and unbinding of vortexantivortex) due to frustration and localization mechanisms induced
by highly degenerate ground states in these 2D periodic structure
samples.
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T1-O5: Introducing nano-FTIR: imaging and spectroscopy at
10nm spatial resolution
Adrian Cernescu1, Ovidiu-Gelu Tudose2, Marius-Mihai Cazacu2
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Scattering-type Scanning Near-field Optical Microscopy (s-SNOM)
combines the best of two worlds: the analytical power of optical
spectroscopy and the high spatial resolution of atomic force
microscopy (AFM). Following this principle, neaspec’s near-field
optical microscopy systems (neaSNOM) allow to overcome the
diffraction limit of light, enabling optical measurements at a spatial
resolution of 10 nm. s-SNOM employs an externally-illuminated
sharp metallic AFM tip to create a nanoscale hot-spot at its apex.
The optical tip-sample near-field interaction is determined by the
local dielectric properties (refractive index) of the sample and
detection of the elastically tip-scattered light yields nanoscale
resolved near-field images or local Fourier transform spectra of the
sample simultaneous to topography. Selected applications of this
powerful analysis tool will be presented: - thin films and polymer
materials - inorganic and semiconducting materials - graphene
plasmonics - metamaterials plasmonics. In addition, advanced
measurement modes and latest developments will be presented,
like the introduction of time-resolved near-field measurements
and our new cryo-neaSNOM project. Further, an insight of ongoing
and future projects will be provided.
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Radiation effects in nanostructured thin films
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There are many important applications for thin films in areas where
there is a radiation field. It has been recently suggested that thin
films which are nanostructured or even amorphous would react
differently than polycrystalline or single crystal films. The absence
of a relatively long-distance order allows for very short diffusion
lengths of irradiation generated defects before encountering sites
in the grain boundary regions that could act as sinks. Therefore, the
structure and properties of such thin films should not be strongly
affected by exposure to radiation. Also, dislocations could not exist
in very small grains. Therefore, the increase of mechanical hardness
after irradiation caused by the generation of arrays of dislocations
that will become entangled and therefore immobile, could not be
observed in these nanostructured films. To investigate in detail the
radiation effects on such materials we used the Pulsed Laser
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Deposition (PLD) technique to grow nanocrystalline or amorphous
thin films from inexpensive targets. By simply changing the
deposition parameters, films possessing different chemical
compositions and/or structures could be readily obtained. In
addition, the surface morphology of the deposited films is flat and
very smooth, allowing for the use of characterization techniques
such as X-ray reflectivity, X-ray diffuse scattering, grazing incidence
X-ray diffraction, or nanoindentation that all possess depth
resolutions of the order of few nm. Such films have been used to
investigate the effect of ions, gamma and X-ray irradiation on the
structure, chemical composition, mechanical, optical and electrical
properties. Transparent and conductive indium zinc oxide films
with various In and Zn compositions used for transparent
electronics and several ceramic materials such as ZrC, ZrN and SiC
that are widely used in nuclear reactors were investigated [1-2] and
the results were compared with those obtained on polycrystalline
or single crystal materials.
[1] D. Craciun et al., Journal of Nuclear Materials 468 (2016) 78-83
[2] V. Craciun et al.,Appl. Surf. Sci., In Press.
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Steven B. Fairchild
Air Force Research Laboratory, Materials and Manufacturing Directorate,
Wright-Patterson Air Force Base, OH 45431, USA

High Pulsed Power Electromagnetic (HPEM) devices are used in
numerous applications. Stable, long term HPEM device operation
is hampered by plasma formation in the anode-cathode gap region
which results in pulse shortening and cathode damage caused by
ion back bombardment. Field emission (FE) cathodes made from
carbon nanotube (CNT) fibers have demonstrated high emission
currents, low turn-on voltages and long lifetimes. The CNT fibers
were ~50um in diameter and showed increasing electrical and
thermal conductivity with increasing fiber alignment. Fiber
alignment was characterized with wide angle x-ray diffraction and
fiber morphology was investigated with SEM and scanning 3D Xray microscopy with 50 nm resolution. Stable field emission
currents exceeding 1 mA for 10 hours and at an operating field
strength of < 1V/µm were achieved [1]. Residual gas analysis (RGA)
was used to identify the species desorbed during field emission
which showed a sharp threshold for H2 desorption at an external
field strength that coincides with a breakpoint in the FE data [2].
Graphene was used to improve anode material performance during
electron beam collection experiments. Hydrogen outgassing was
induced by repeated pulses (60 s duration) of 60 keV electrons onto
anode material samples and recording the H 2 signal with a line of
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sight RGA. A nickel – graphene surface reduced the H2 outgassing
and SEE by factors of three and two respectively over a bare nickel
surface. Additionally, metallic anode samples werec)treated with the
laser surface melting (LSM) technique to further reduce hydrogen
outgassing. The samples were irradiated with a continuous high
energy laser beam which resulted in melting, flow and resolidification of the surface which decreased the number of grain
boundaries through which hydrogen can diffuse. The data show at
least a five-fold reduction in hydrogen outgassing from the LSM
treated sample, compared to those that were untreated. Graphene
applied to an LSM treated metallic surface offers the ideal
combination of reduced SEE and H 2 outgassing for anodes.
Experimental results for these layered structures will be discussed.
[1] S B Fairchild et al 2015 Nanotechnology 26 105706.
[2] P T Murray et al 2013 Appl. Phys. Lett. 103 053113.
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T2-I2: Laser ablation fundamentals and some applications to
the study of advanced materials with high technological
potential
Cristian Focsa
Laboratoire de Physique des Lasers, Atomes et Molécules, Université Lille 1
Sciences & Technologies, 59655 Villeneuve d’Ascq, France

Understanding the complex processes triggered by the pulsed
laser interaction with the condensed matter is key for the
development and optimization of a huge number of applications
in various fields, from nuclear fusion to precision micromachining
and nanoscale synthesis of high technological potential materials.
Our group has been involved for several years in the study of laser
ablation plasma plume dynamics, both experimentally by optical,
electrical and theoretical methods. These studies were further
applied to the synthesis of innovative materials of high
technological interest (e.g. amorphous chalcogenides, rare-earth
substituted Cobalt ferrites) in form of thin films by Pulsed Laser
Deposition (PLD). The deposited thin films have been characterized
by various surface and solid-state specific methods (TOF-SIMS,
optical and mechanical profilometry, XRD, EDX, SEM, ellipsometry,
Raman etc.). Another application was the study of the accelerated
erosion of ceramic materials used in plasma space propulsion (Hall
Effect Thrusters - HETs). These experiments were developed both
in our laboratory and on a running HET at the national ground test
facility PIVOINE-2G in Orléans, France. An overview of these
fundamental and applied studies will be presented.
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T2-O1: Metallic micro-and nanostructured material for
electrodes paterned by direct laser writing
Nicoleta Tosa1, Lucian Barbu Tudoran1,2, Alexandra Falamas1, Cristian
Tudoran1, Anamaria Mihaela Gherman1,3, Valer Tosa1
1
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3
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Our work presents a novel fabrication process of metallic microand

nanostructured

material

for

interdigitated

electrodes

patterned by direct laser writing in polymer doped thin films. The
optical lithography process [1] allowed us to design different
patterns in thin films in a controlled and reproducible manner. The
size of the patterned structures is very sensitive to the laser
intensity, varying from tens of microns down to a few microns for
decreased spot sizes. Optical microscopy and SEM morphological
investigations of the patterned structures demonstrated that the
designed metallic microstructures are formed from nanostructures
[2] uniformly distributed inside of the entire patterns. The complex
geometries and the controllable shapes/sizes of the structures
patterned by direct laser writing in thin films allow developing
metallic nanostructured materials for interdigitated electrodes with
desired geometries and decreasing width of the fingers [3].
[1] E.S. Wu, J.H. Strickler, W.R. Harrell, W.W. Webb, The Proc. of SPIE
1992, 1674, 776-782.
[2] A.N. Shipway, E. Katz, I. Willner, ChemPhysChem 2000, 1, 18-52.
[3] Min, A. J. Baeumner, Electroanalysis 2004, 16, 724-729.
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T2-O2: Conditions for the deposition of organo-layered double
hydroxides hybrid thin films by laser techniques
Angela Vlad1, Ruxandra Birjega1, Andreea Matei1, Ionut Tirca1, Maria
Dinescu1, Rodica Zavoianu2, Mihai-Cosmin Corobea3
1

Lasers, National Institute for Lasers, Plasma and Radiation Physics, Bucharest,
Magurele, Romania
2
Department of Organic Chemistry, Biochemistry and Catalys, University of
Bucharest, Faculty of Chemistry, Bucharest, Romania
3
Polymers, National R.&S. Institute for Chemistry and Petrochemistry, Bucharest,
Romania

Layered double hydroxides (LDHs), also known as hydrotalcite-like
compounds or anionic clays, are two dimensional materials. The
best known of these materials is natural hydrotalcite, with a
brucite-like structure, where for each set of eight Mg 2+ cations, two
are substituted by Al3+, and the positive charge in excess is
balanced by carbonate anions hosted together with intercalated
water in the interlayer gallery. LDHs possess high anion-exchange
capacity, large surface area, good thermal stability and water
resistant structure and can be used in chemical sensors, corrosion
resistant coating, components in optical and magnetic devices,
drug delivery etc. The anionic exchange capability of LDHs can be
utilized to incorporate organic anions into the interlayer space for
preparingorgano-LDH Our group previously reported deposition
of adherent magnesium and zinc containing LDH thin films and
their derived mixed oxides by pulsed laser deposition (PLD) and
matrix assisted pulsed laser evaporation (MAPLE), using targets
with different Mg/Al and Zn/Al atomic ratio [1] In the present study
we compared and select the optimal for the deposition of organomodified MgAl LDH films using two kinds of anions: a carboxylic
acid and dodecyl sulfate, respectively. The films were deposited via
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PLD using an Nd: YAG laser working at different wavelength (266
nm, 532 nm and 1064 nm) having a 10 Hz repetition rate and via
MAPLE working at 266 nm. X-ray diffraction, atomic force
microscopy, scanning electron microscopy combined with energy
dispersive X-ray analysis and Fourier Transform Infra-Red
Spectroscopy were the techniques used to characterize the as
prepared films. Contact angle measurements were performed in
order to establish the wettability properties of the as-prepared thin
films. The optimal conditions technique: PLD or MAPLE, suitable
wavelengths and fluence for PLD deposition, post deposition
treatments were discussed in connection with the organic guest
anion: carboxylic acid or dodecyl sulfate and the expected films
properties.
[1] A. Matei, R. Birjega, A. Nedelcea, A. Vlad, D. Colceag, M.D. Ionita, C.
Luculescu, M. Dinescu, R. Zavoianu, O.D. Pavel, Appl. Surf. Sci. 257
(2011) 5308–5311.
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T2-O3:
Space-and
time-resolved
Langmuir
probe
investigations of nanosecond laser ablation plasma plumes
Stefan-Andrei Irimiciuc1,2, Bianca Cristiana Hodoroaba2, Silviu Gurlui2,
Maricel Agop2,3, Petru Nica3, Cristian Focsa1
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3
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Laser produced plasma plumes created by nanosecond laser
ablation on metallic targets (Al, Ti, Mn, Ni, Cu, and Zn) were
investigated through space-and time-resolved electrical studies by
means of Langmuir probe. The aim of this study was to investigate
the effect of the target physical properties (atomic mass, thermal
and electrical conductivities) on those of the laser produced plasma
plumes. The experiments were performed in similar conditions of
background pressure (p = 10 -5Torr), laser fluence (10 J/cm2), and
probe-target axial distances starting from 1 mm up to 40 mm in
respect to the target surface, for all the investigated targets. Using
the results from the Langmuir probe theory we were able to
determine both spatial and temporal evolution of several plasma
parameters. Plasma parameters like electron or ion temperature,
plasma potential or expansion velocity were found to depend on
the target physical properties. In particular, a strong connection
was found between the electrical conductivities of the targets and
the electron temperature. The dependences are discussed in terms
of the specific mechanisms involved in ns laser ablation.
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T2-O4: Thermal doping effect on the limestone under laser
irradiation
Alexandru Cocean1, Vasile Pelin2, Marius-Mihai Cazacu1,3, Silviu Gurlui1,
Felicia Iacomi1
1
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3
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2

This paper reports results of a study on thermal behavior of a
substrate covered by a layer of impurities when a pulsed laser
irradiation is applied. The aim of the analysis presented herein is to
finding a method for cleaning the pollutant thin layers deposited
on old buildings and historical monuments. The process of laser
heat treatment of the layer is modeled and simulated using
COMSOL Multiphysics 4.4, a finite element analysis software.
Different elements found as being present into the dust such as
iron, silicone, magnesium have been taken into account and a block
of limestone (CaCO3) was used as a support. The heat evolution in
time, on surface and in volume is reflected in 3D, 2D and 1D
graphics. It has been observed that iron impurities contained in the
dust deposition pose risk of support damage by overheating due
to the high thermal conduction. However, the damages size is only
of micrometric order and only where iron impurities are localized.
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T1-P6: Optical and structural characterization of TiO2 Thin
films prepared by post-oxidation annealing of Titanium films
grown on Quartz substrates
Alireza Hojabri, Hosein Moradi, Fatemeh Hajakbari
Department of Physics, Karaj Branch, Islamic Azad University, Karaj, Iran

Titanium oxide (TiO2) thin films have been prepared by two steps
method. In the first step, the titanium (Ti) thin films were deposited
on quartz substrates using DC magnetron sputtering method at
different deposition times of 4-10 min. In the second step, the as
deposited Ti films were subjected to post-oxidation annealing at
500 °C for 60 min in oxygen environment.

Fig.1. Transmittance spectrum of TiO2 thin film. The inset figure
shows the corresponding XRD pattern

The XRD results showed that the structure of films changes from
amorphous to polycrystalline anatas phase of TiO 2. The increase in
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deposition times lead to change in the preferred orientation and
increase of average crystallite size. AFM micrographs exhibited the
surface morphology dependence on the deposition time. By
transmission data and Swanepoel method the refractive index,
extinction coefficient and thickness of films were calculated.
Furthermore, the optical band gap energy of TiO 2 thin films was
calculated by absorption coefficient and Tauc relation and the
relation between structural and optical properties were studied
(Fig. 1).
T1-P7: On the properties of organic heterostructures prepared
on nano-patterned electrode
Carmen Breazu1,2, Marcela Socol1, Nicoleta Preda1, Paul Ganea1, Anca
Stanculescu1, Florin Stanculescu2, Mihaela Girtan3, Oana Rasoga1
1

Optical Processes in Nanostructured Materials, National Institute of Materials
Physics, Magurele, Romania
2
Electricity, Solid State Physics and Biophysics, University of Bucharest, Faculty
of Physics, Magurele, Romania
3
Laboratoire LPHIA, Université d’Angers, Angers, France

The metallic electrode is a very important part of any electronic and
optoelectronic devices. A way to improve the electrical properties
is the nano-patterning of the metallic electrode. This paper
presents a comparative study of the heterostructures properties
realized with organic multilayers prepared on Si substrate and on
Si covered by a grating of nanostructures, developed in a layer of
Al. We have used the UV Nano-Imprint Lithography for the
realization of a 2D array of nanostructures characterized by a
periodicity between 250 and 400 nm and cylindrical shape with
different structural parameters (diameter of few hundreds of nm,
depth between 200 and 400 nm) in correlation with the processing
conditions related to spin coating of resist, soft stamp pattern and
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contact mode parameters. The cathode electrode has been
deposited by vacuum evaporation on this nanostructured soft
surface covering Si. The effect of the nano-patterning on the
morphology and structure of the organic films subsequently
deposited by vacuum evaporation on Al has been evidenced by
SEM, AFM and XRD measurements. We have investigated organic
heterostructure with double layer such as fullerene (C60)/zinc
phthalocyanine. The influence of a buffer layer of 1,4,5,8naphthalen-tetracarboxylic dianhydride, sandwiched between
nanostructured Al film and C60 film, on the structural and
morphological characteristics will be highlighted. The optical
reflection measurements and I-V characteristics have revealed the
effect of the cathode nano-patterning on the properties of the
heterostructures.
T1-P8: Physical properties of LSMO thin films prepared on
different substrates
Sever Mican1, Cristian Badea1, Roxana Dudric1, Georgeta Salvan2,
Dietrich R. T. Zahn2, Romulus Tetean1, Iosif G. Deac1
1
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2

We report structural, ellipsometry, MOKE, SEM, AFM and
magnetotransport investigations of some La 1-xCaxMnO3 (LSMO)
thin films samples deposited by magnetron sputtering on different
substrates i.e. single crystalline SiO 2/Si (100) and SrTiO3 (100) (STO).
SiO2/Si (100) is a cheap wafer frequently used in semiconductor
industry. The target was prepared by a sol-gel route, and the
stoichiometry was chosen in such a way that the Curie temperature
to be about 300 K. For the case of the films deposited on the SiO2/Si
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(100), the distance between substrates and target d TS took different
values in the range 5.5 – 9.5 cm and the temperature of the
substrates was selected to be 600, 650 and 700 0C. The thickness of
the samples varies from 170 nm to 531 nm, as revealed from
ellipsometry measurements. The samples were then annealed at
900 0C for one hour and this greatly improved the crystallinity of
the samples. All these samples were found to be polycrystalline.
SEM, ellipsometry and MOKE investigations confirm the presence
of small grains and strain in the as-deposited films. The STO
substrate was placed at a distance d TS = 6.5 cm from the target.
There were deposited two LSMO sample on this type of substrate
having x =0,16 and x = 0.175. The thickness of the both samples
was estimated to be about 30 nm. These samples were also
annealed at 900 0C for 12 hour, and they were found to be epitaxial.
The mosaicity of these samples was probed by rocking curve. The
roughness and morphology of the polycrystalline and epitaxial thin
films were revealed from SEM and AFM investigations. All the
polycrystalline samples have semiconductor behavior at high
temperatures. Some of them show a maximum in resistivity ρ(T)
below 200 K, but they have an insulated behavior at low
temperatures. The epitaxial samples have the maximum in ρ(T) very
close to room temperature, and then, they have a metallic behavior.
All the samples show negative colossal magnetoresitance effect of
about 60% in 7 T at room temperature for the epitaxial films and at
lower temperatures (125 – 150 K) for the polycrystalline films.
T1-P9: Investigation of structural and optical properties of
polycrystalline Molybdenum nitride thin films prepared by DC
reactive magnetron sputtering
Fatemeh Hajakbari, Behnaz Saboonriz, Alireza Hojabri
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Department of Physics, Karaj Branch, Islamic Azad University, Karaj, Iran

Molybdenum nitride thin films is one of the transition metal
nitrides with outstanding properties such as strong chemical
stability, high hardness, high melting point, high electrical
conductivity that can be used as a protective coating in industrial
applications. Different methods

have been

employed

for

preparation of molybdenum nitride thin films. In this study
polycrystalline molybdenum nitride (Mo 2N) thin films have been
deposited on silicon and quartz substrates using DC reactive
magnetron sputtering method. For deposition of molybdenum
nitride thin films, the mixture of argon- nitrogen gas with different
percentages were employed. The effect of nitrogen content in
mixture of argon- nitrogen gas on structural, morphological and
optical properties of prepared films was investigated by different
analyses such as XRD, AFM and spectrophotometry (Fig.1). The
results showed that by increasing of nitrogen content in gas
mixture, the structure of films changed from polycrystalline to
amorphous. AFM analysis indicated that the films surface
morphology is significantly influenced by the nitrogen content. The
spectrophotometry analysis exhibited that increase in nitrogen
content in gas mixture lead to increase of transmittance.
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Fig.1. The XRD patterns of molybdenum nitride thin film deposited
on quartz substrate. The inset figure shows the 3D AFM image

T1-P10: Study of Aluminum doped Zinc oxide thin films
textured by chemical wet etching with acids
Elena Chitanu1, Delia Patroi1, Virgil Marinescu1, Iulian Iordache1, Mirela
Maria Codescu1, Yurii Nikitenko2
1

Advanced Materials, National Institute for R&D in Electrical Engineering ICPECA, Bucharest, Romania
2
Frank Laboratory of Neutron Physics, Joint Institute for Nuclear Research,
Dubna, Russia

An integrant part of solar cells is constituted by the transparent
conductive oxide (TCO) layers used as a frontal electrode and as
part of the back side reflector. When were applied at the frontal
side, the TCO layers must possess a high transparency in the
spectral region where the solar cell operates, a high electrical
conductivity and a surface structure which leads to sufficient
scattering of the incoming light into the absorber layer. The
scattering at interface between neighboring layers, characterized
by different refractive indices and subsequent trapping of the
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incident light within the absorber layer, is essential for all thin film
solar cells to gain high efficiency. In the last years, the magnetron
sputtered Al-doped ZnO (AZO) films have attracted considerable
attention as an alternative to indium tin oxide (ITO) on solar cell
applications due to AZO's low cost, low environmental toxicity and
to the excellent light trapping properties for long wavelengths [1].
The paper investigated the structural, optical, morphological and
electrical properties of AZO films deposited by magnetron
sputtering and textured by the chemical wet etching method.
Because the surface morphology of primary magnetron sputtered
AZO film is quite smooth (surface roughness is around 4.9 nm) and
does not have apparent light scattering effect, is imposed the
realization of the subsequent surface treatment of primary
magnetron sputtered AZO layer [2]. The textured surface of the
AZO prepared films achieves light trapping effect, and this fact
leads to the improvement of the conversion efficiency for the solar
cells [3]. The films were deposited by magnetron sputtering
method using ceramic targets (ZnO: Al2O3) with thickness of 500
nm and subsequently etched in two steps: acetic acid (CH 3COOH)
and hydrochloric acid (HCl), to achieve rough surface textures for
better light scattering. Through the etching texturing, the AZO thin
films maintain their structural characteristics, possess 76 % of
average transmittance in the wavelength range of 500 – 800 nm, is
increased the surface roughness increases up to 29.8 nm and the
resistivity is maintained in the range of 10 -3 - 10-4 Ω•cm.
[1]. R. W. Miles, Vacuum 80 (2006) 1090-97.
[2]. L.Guo-Sheng, et.al., Materials Chemistry and Physics 160 (2015)
264-70.
[3]. Y. F. Wang, et al., Applied Physics Letter vol. 100 (2012) 263508.

203

T1-P11: Enhanced properties of Tungsten thin films deposited
with a novel HiPIMS approach
Ioana-Laura Velicu1, Vasile Tiron1, Corneliu Porosnicu2, Ion Burducea3,
Gheorghe Popa1, Daniel Munteanu4
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The major drawback of high power impulse magnetron sputtering
(HiPIMS), represented by the lower deposition rate compared to
the conventional magnetron sputtering (dcMS), may overshadow
its great advantages in manufacturing coatings with enhanced
properties. This drawback can be overcome by the design of the
discharge pulsing scheme and/or by modifying the magnetron
magnetic field configuration.
The aim of this work is to highlight the advantages of HiPIMS
assisted by an external magnetic field, operated in multi-pulse
mode, in obtaining tungsten thin films with superior properties. A
comparative study, between W thin films deposited by dcMS and
HiPIMS operated using different magnetic field and pulse
configurations, is presented.
W thin films were deposited on silicon and molybdenum
substrates, in argon atmosphere, keeping constant the working gas
pressure at 1 Pa and the average power at 100 W. Topological,
structural,

mechanical,

and

tribological
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properties

were

investigated. Energy-resolved mass spectrometry was performed in
the substrate’s vicinity in order to study the ion energy distribution.
In HiPIMS, the presence of an external magnetic field, together with
the multi-pulse mode, change the plasma sheath’s properties and
facilitate not only the transport of charged particles towards the
substrate leading to an increase in the deposition rate, but also the
transport of a larger fraction of highly energetic ions.
According to the AFM results, all the samples have uniform and
smooth surfaces. XRD diffractograms revealed that the deposited
W films are nanocrystalline, totally composed of W α-phase. The
contact stiffness dependence on the normalized indentation depth
showed that all the obtained tungsten/silicon systems are
elastically inhomogeneous, exhibiting a hard-soft behaviour.
Operating the HiPIMS discharge in multi-pulse mode, in the
presence of an external magnetic field, made it possible to obtain
hard W coatings, with advanced properties compared to those
deposited by conventional HiPIMS or dcMS: much lower RMS
surface roughness values, denser microstructure, higher hardness
and Young’s modulus, better adhesion to the silicon substrates and
lower coefficient of friction.
Acknowledgment: This work was supported by “Alexandru Ioan Cuza”
University within “UAIC Grants for Young Researchers” competition
(project code GI-2015-07).

T1-P12: Optical, structural and morphological properties of
Bi2O3/Au/Bi2O3 multilayer films structures
Laura Hrostea1,4, Mihaela Boclinca1,4, Marcela Socol2, Romain Mallet3,
Liviu Leontie1, Mihaela Girtan4
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Because of its optical properties, such as large optical band gap,
high refractive index or high transparency, the bismuth oxide could
be a good candidate for replacing ITO (Indium Tin Oxide)
electrodes in electronics, optoelectronics, photovoltaic devices and
so forth. To have similar properties with ITO electrodes, regarding
especially the high conductivity, bismuth oxide is involved in a
multilayer thin films structure: Bi2O3/Au/Bi2O3.
The multilayer films were prepared by successive sputtering
depositions in reactive atmosphere for the oxide and in argon
atmosphere for gold layer. Individual films and multilayer
structures were analysed using several techniques. The optical
properties, were analysed by spectrophotometry and ellipsometry
spectroscopy in the 300-2000 nm wavelength range. Good
correlations were obtained between the spectrophotometry data
and ellipsometric models. Structural and morphological properties
were investigated by X-ray diffraction, atomic force microscopy
and scanning electron microscopy.
[1] L. Leontie, Optical properties of bismuth oxide thin films prepared
by reactive magnetron sputtering, Journal of optoelectronics and
advanced materials 8, 3 (2006) 1221 – 1224.

T1-P13: On the physical properties of TiO2/Au/TiO2 multilayer
films structures
Mihaela Boclinca1,4, Laura Hrostea1,4, Beatrice Negulescu2, Anca
Stanculescu3, Liviu Leontie1, Mihaela Girtan4
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In this paper we present the physical properties of the multilayer
structures: TiO2/Au/TiO2 on glass obtained by successive sputtering
depositions from metallic targets Ti and Au in reactive atmosphere
(for the oxide films) and respective inert atmosphere (for the
metallic interlayer films). Good quality transparent conducting thin
films structures (ρ=5•10-4 Ω•m, T ∼ 75%) were obtained. The
morphological, optical and electrical properties were analysed and
compared with the single TiO 2 thin films deposited in identical
conditions on glass. The wetting surface properties in function of
time exposure at UV radiation (254 nm) were also studied.
T1-P14: The Ti doped Ge1Sb2Te4 thin films prepared by pulsed
laser deposition
Maria Jigau1, Mariana Osiac1, Gabriela-Eugenia Iacobescu1, Nicoleta
Cioatera2
1
2

Department of Physics, University of Craiova, Craiova, Romania
Department of Chemistry, University of Craiova, Craiova, Romania

Phase change materials (PCM) devices and its technological
applications motivated extensive scientific research. Recently the
large resistivity contrast of the PCM has been exploited for
universal nonvolatile memory applications. The compounds of
interest include those on the tie line of the pseudo-binary GeTe–
Sb2Te3 system. The requirements for storage media are based on
high-speed writing and erasing, a number of overwrite cycles,
stable bits, sufficient optical/electrical contrast between the two
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phases, and a good recording sensitivity [1]. To fulfill the
requirements

above

mentioned

transitions

metals

where

introduced in these materials like Ge 1Sb2Te4. In the present paper
the Ti doped Ge1Sb2Te4 thin film has been deposited by pulsed
laser deposition using the 266 nm harmonic. Analysis of the film
crystalline structure was performed by X-ray diffraction using Cu K
radiation (0.15406 nm) in /2 scans. The thickness and surface of
the annealed films were investigated by AFM. The chemical
composition was analyzed by electron excited energy-dispersive xray spectroscopy attached to the SEM. Titanium was used as a
dopant in this film in order to modify the transition temperatures
of the samples.
Acknowledgements: This study was supported by Joint Institute for
Nuclear Research (JINR) - Romania Cooperation scientific project
No.85, Order 96/15.02.2016, JINR Scientific Topic No. 04-4-11212015/2017.
[1] Jan Tomforde, Saskia Buller, Marscha Ried, Wolfgang Bensch,
Daniel Wamwangi, Markus Heidelmann, Matthias Wuttig, Solid State
Sciences 11 (2009).683–687.

T1-P15: Sequential PLD, an alternative method for producing
highly conductive and transparent Al-doped ZnO thin films
Daniel Timpu, Tudor Coman, Cristian Ursu
Polymer Physics Materials, Institute of Macromolecular Chemistry "Petru Poni",
Iasi, Romania

Sequential PLD (SPLD) from metallic targets in oxygen/argon gas
mixture was used for the deposition at room temperature of high
quality Al-doped ZnO (AZO) thin films. AZO films were deposited
either directly on a glass substrate or on top of an AZO buffer layer.
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The structural, electrical and optical properties were investigated
as a function of the different gas compositions, as well as in relation
to the thickness of the buffer layer. Since different applications may
require materials with different orientations, AZO thin films
deposited on amorphous substrates were grown with the c-axis
oriented perpendicular to or in the plane of the substrate by simply
changing the Al/Zn atomic ratio and the gas deposition pressure.
Highly oriented (002) samples with an electrical resistivity as low as
5 x 10-4 Ω∙cm and high optical transmittance T (over 90%) were
obtained. Additionally, the internal stress of the films was found to
decrease with argon injection. When a 45 nm thick (101) oriented
AZO buffer layer was used, (110) highly oriented AZO thin films
(300 nm in thickness) with an electrical resistivity of 3 x 10 -4 Ω∙cm
and T ~ 83% in the visible domain were obtained. The deposition
at room temperature and on amorphous substrates of high quality
AZO electrodes with different c-axis orientations demonstrates that
SPLD can be a good approach for low cost assembly of transparent
and flexible electronics.
Acknowledgments: This work was financially supported by the
Romanian National Authority for Scientific Research, CNCS – UEFISCDI
grant, project number PN-II-PT-PCCA-2013-4-1861 (contract number
272/2014).

T1-P16: Structural and optical properties of Ge-Sb-Te
chalcogenide thin films deposited by nanosecond, picosecond
and femtosecond laser ablation
G. Bulai1, O. Pompilian2,3, S. Gurlui4, P. Nemec5, V. Nazabal6, N.
Cimpoesu7, B. Chazallon2, C. Focsa2
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Chalcogenide glasses present a wide range of applications from
civil to medical and military areas. Despite their low mechanical
hardness and thermal stability these materials are widely studied
for their high thermal expansion and refractive index, large IR
transparency window, optical non-linearity and photo-induced
related phenomena. Significant advances in non-volatile solid state
memory devices were driven by the discovery of Ge-Sb-Te alloys
found along the GeTe–Sb2Te3 tie-line. The rapid laser-induced
crystallization with large property changes represented the
grounds for many research studies. To ensure a fast (nanosecond
time-scale) transition from amorphous to metastable structure, the
structural characteristics and other optical properties of the
deposited films need to be carefully adjusted. Our work was
focused on studying how the structural and optical properties of
Ge-Sb-Te thin films deposited by pulsed laser deposition (PLD) are
influenced by the operating characteristics of the pulsed laser used
for ablation (pulse durations: ns, ps, fs; repetition rate: 10Hz, 1kHz).
Other deposition parameters (e.g.: laser fluence (2-6 J/cm2), targetsubstrate distance (1.5-6 cm), deposition time (15-60 min)) were
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modified to obtain chalcogenide thin films with low roughness,
stoichiometric composition and adequate optical properties. The
structural characteristics were studied using profilometry, SEM,
EDX, ToF-SIMS, Raman spectroscopy and XRD, while for optical
properties we considered the VASE and spectrophotometry
techniques. The optical band gap values of the ns-PLD thin films
obtained from Tauc plots were in line with those reported in
literature. The main observed characteristics were the improved
surface morphology and chemical composition of the samples
deposited by ps- and fs-PLD. Similar results were obtained when
decreasing the laser fluence in ns-PLD.
T1-P17: Investigations of radiation effects in amorphous and
transparent indium zinc oxide films
Gabriela Dorcioman1, Doina Craciun1, Oana Fufa1, Gabriel Socol1,
Catalin Ticos1, Liliana Truica2, Marcela Socol2, Aurelian C. Galca2,
Hendrik Swart3, Catalin Martin4, Valentin Craciun1
1

Laser Department, INFLPR, Magurele, Romania
Complex Heterostructures and Perovskite Oxides, National Institute for
Materials Physics, Magurele, Romania
3
Physics Department, Free University, Bloemfontein, Republic of South Africa
4
Physics Department, Ramapo College, Ramapo, United States
2

Thin films of indium zinc oxide with In/(In+Zn) values from 0.1 to
0.9 were deposited by the pulsed laser deposition technique on Si
and glass substrates at room temperature. Grazing incidence X-ray
diffraction investigations showed that films were amorphous,
regardless of their composition. The grown films were irradiated by
1 MeV Au ions, gamma radiation, electrons, X-ray and UV radiation
to investigate the effects of radiation on the films structure and
properties. The surface morphology of the deposited films,
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investigated by atomic force microscopy, was very smooth, with
rms values below 1 nm, allowing for the use of surface sensitive
characterization techniques such as X-ray reflectivity, X-ray diffuse
scattering, grazing incidence X-ray diffraction, X-ray photoelectron
spectroscopy,

or

nanoindentation

that

all

possess

depth

resolutions of the order of few nm. In addition, we used optical
reflectometry and photoluminescence to characterize the optical
properties of the irradiated films. The results showed that after
irradiation, the surface morphology changes, the rms values
increasing to 2-3 nm. Also, the density decreases by a few
percentages which resulted in a small thickness increase. The
refractive index also decreased by 1-2 percentages, reflecting the
changes in the films' density. Also the optical band gap values
slightly decreased by few tens of eV, while electrical resistivity was
almost unchanged. The results showed that these amorphous
transparent oxide films could tolerate a high level of various
radiation

without

adverse

effects

upon

their

structure,

stoichiometry or optical and electrical properties.
Acknowledgement: This work was supported by grants of the
Romanian Space Agency, ROSA STAR project number 65 and NUCLEU
program.
[1]. D. Craciun et al., Gamma irradiation effects on the properties of
indium zinc oxide thin films, Thin Solid Films, In Press, Accepted
Manuscript, Available online 29 April 2016

T1-P18: Structural characterization of ZnS XSe1-X thin films
deposited by the quasi-closed volume technique
Mihail Popa1, George G. Rusu2
1

Department of Physical Sciences and Engineering, Alecu Russo Balti State
University, Balti, R. Moldova

212

2

Faculty of Physics, “Alexandru Ioan Cuza” University of Iasi, Romania

ZnSXSe1-X (x = 0, 0.2, 0.4, 0.5, 0.6, 0.8 and 1.0) thin films were
deposited onto glass substrates using thermal evaporation under
vacuum technique, in a quasi-closed volume. By X-ray diffraction
technique

it

was

revealed

that

the

obtained

films

are

polycrystalline, having a cubic blende structure. The cubic lattice
parameter, a, ranged from 5.658 nm (for x = 0) and 5.406 nm (for x
= 1). The crystallite sizes decrease with increase of x from D = 37.50
nm to D = 24.35 nm. Scanning electron microscopy (SEM) and
atomic force microscopy reveal a columnar grain shape and a low
roughness of the surface. The chemical composition of the
ZnSXSe1-X obtained films were confirmed by energy-dispersive Xray spectroscopy (EDX).
T1-P19: Effect of substrate nature on the electron transport in
Ga doped ZnO thin films
Abdullah Yildiz1, Mihaela Irimia2, Marius Dobromir2, Daniel Timpu3,
Mihaela Toma2, Felicia Iacomi2
1

Faculty of Engineering and Natural Sciences, Yıldırım Beyazıt University,
Ankara, Turkey
2
Faculty of Physics, Alexandru Ioan Cuza University of Iasi, Romania
3
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Macromolecular Chemistry, Iasi, Romania

The influence of substrate nature on structure and the electrical
properties of 2% Ga-doped ZnO thin films deposited on different
substrates by rf magnetron sputtering is presented. XRD, AFM and
XPS studies showed that thin films have a highly textured
hexagonal structure, with a surface morphology dependent on
substrate nature. The conduction mechanism is discussed in terms
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of grain boundary and nearest-neighbor hopping conduction
models. The decrease in the potential barrier height is considered
to be caused by the increase in the crystallite size as a consequence
of charge carrier scattering diminution at the grain boundaries.
Surface trap density was found to be influenced by the substrate
nature, the smallest value of being obtained for the SiO 2/Si
substrate.
T1-P20: The properties of organic heterostructures deposited
on nanostructured metallic substrates for optoelectronic
applications
Marcela Socol1, Carmen Breazu1,2, Gabriel Socol3, Nicoleta Preda1,
Camelia Florica1, Oana Rasoga1, Anca Stanculescu1, Florin
Stanculescu2, Mihaela Girtan4, Hendrik Swart5
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The paper report on the properties of organic heterostructures
fabricated on nanostructured metallic electrode. The role of
nanostructured electrode was to increase the performance of
heterostructures used as organic light emitting diodes (OLEDs).
Multilayer structures consisting in thin films of organic materials,
such as 4,7 diphenyl-1,10-phenanthroline (Bphen) (electron
conduction), N,N’-di(1-naftalenil)-N,N’-diafenil-(1,1’-bifenil)-4,4’diamina(NPD)(hole conduction), 5,12-dihidro-5-12-dimetilchino
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[2,3-b] acridina-7,14 diona (DMQA) (emissive layer) were deposited
by vacuum evaporation technique. The periodic nanostructures
were obtained by nanoimprint lithography method which allowed
us to control the uniformity and size of parameters. The periodic
polymer structures were further capped with a thin layer of
aluminum by RF magnetron sputtering. The fabricated organic
structures have been investigated from optical (UV-VIS and PL
spectroscopy), morphological (AFM and SEM), structural (X-ray
diffraction) and electrical (I-V characteristics) point of view. The
results showed that the properties of the structures were
influenced by the appearance of the plasmonic effects at
organic/metal interface.
T1-P21: Characterization of multifunctional thin films of ZnO
co-doped with Al, Ga and rare earth elements
Maria Toma1, Daniel Marconi2, Mariana Pop3, Claudiu Lung1, Aurel
Pop1
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In this study we describe the influence of deposition parameters of
doped and co-doped thin films on structural and morphological
and optical properties. The transparent conductive thin films were
fabricated by RF magnetron sputtering using a power of 100 W and
three different distances between substrate-target 4 cm, 6 cm and
8 cm. The influence of substrate-target distance for each rare earth
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ions on the structure of thin films was analyzed by X-ray diffraction.
Optical transmission measurements showed an 85% transparency
in the visible range, for the undoped ZnO films and the
transparency of these films decreased when the dopant content
was raised. Microstructural analysis evidenced that the type of
doping and the distance between target and substrate modify the
microstructure of thin films. The dependence of the refractive index
as a function of the wavelength was found using the program
PARAV, for films doped with 4f elements and obtained for the
target-substrate distances of 4 cm, 6 cm and 8 cm. Raman
spectroscopy is a nondestructive technique that of dopant
incorporation, particularly when impurity-induced modes can be
traced back to individual constituents and their concentration. The
measurements reveal vibrational modes and for films doped with
RE elements we also observed shifting.
[1] Y. H. Kim, K. S. Lee, T. S. Lee, B. Cheong, T. Y. Seong, W. M. Kim.
Appl. Surf. Sci. (2009) 255.

T1-P22: High quality ATO thin films for transparent electrode
applications
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SnO2 is an n-type, wide band gap (3.6 eV) semiconductor oxide,
unique among the Group-IV elements since it simultaneously
exhibits transparency and conductivity i. Its superior optical
transparency is suitable for optically passive component in various
devices. Moreover, the study of SnO 2 based materials is important
due to its applications in solar cells, or as catalytic support materials
and as solid-state chemical sensors, etc. The key for the
understanding of various aspects of SnO 2 is its surface properties,
which eventually are governed by the dual valence of Sn. The dual
valence facilitates a reversible transformation of the surface
composition, from stoichiometric surfaces with Sn 4+ surface cations
into a reduced surface with Sn2+ surface cations, depending on the
oxygen chemical potential of the system. Medvedeva et al. [1]
formulated criteria for the successful combination of high electrical
conductivity with excellent transparency in the visible and
emphasized the significant correlation between their structural
characteristics with their electronic and optical properties.
Electronic and optical properties of SnO 2 can be enhanced by the
addition of dopants, while, annealing can also play an important
role in the engineering of TCO’s. The present study concerns
Sb:SnO2 (ATO) thin films with excellent electrical and optical
properties, deposited onto microscope glass by simple spray
pyrolysis. The ATO thin films were characterized by electron
microscopy, X-ray diffraction, X-ray photoelectron spectroscopy,
UV-VIS and Hall measurements. Results prove their suitability for
transparent electrode applications.
Acknowledgment: Part of the work was supported by a grant of the
Romanian National Authority for Scientific Research, CNCS – UEFISCDI,
project number PN-II-RU-TE-2012-3-0202
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T2-P1: Compositional analysis of materials via modeling of
laser-induced plasmas
Jörg Hermann
LP3, CNRS / Aix-Marseille University, Marseille, France

Laser-induced breakdown spectroscopy (LIBS) is an emerging
technique for compositional analyses of materials. Although the
analytical performance was demonstrated for several types of
materials, the technique remains mostly qualitative or semiquantitative. The low measurement accuracy is due to the
difficulties of calibrating the LIBS measurements. Thus, calibrationfree LIBS measurement procedures have been developed. Based on
modeling

of

the

laser-produced

plasma,

the

elemental

composition is deduced from the best agreement between
computed and measured plasma emission spectra. The first
calibration-free LIBS measurement procedure was proposed by
Ciucci et al. [1]. It was based on four hypotheses: (i) laser ablation
is stoichiometric, (ii) the plasma is in local thermodynamic
equilibrium, (iii) the plasma is optically thin and, (iv) the plasma is
spatially uniform. Several improvements have been proposed, most
of them concern the last two hypotheses. Among them, we
proposed an approach based on the calculation of the spectral
radiance of a plasma in local thermodynamic equilibrium [2,3]. It
accounts for self-absorption and may consider possible gradients
of temperature and density. In addition, the method benefits from
the calculation of the spectral shape of lines that is used as
feedback to verify the model validity [4]. The purpose of the
present paper is to give a critical review of calibration-free LIBS
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measurements

and

to

discuss

limitations

and

expected

performances of the method.
[1] A. Ciucci et al, Appl. Spectrosc., 53, 960 (1999).
[2] C. Gerhard et al, Spectrochim. Acta Part B, 101, 45 (2014).
[3] E. Axente et al, Anal. At. Spectrom., 29, 553 (2014).
[4] J. Hermann et al, Phys. Rev. E, 92, 053103 (2015).

T2-P2: SIMS investigations on C, W, Mg and composite thin
films deposited by Pulsed Laser Deposition (PLD)
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In different parts of the tokamak machine mixed compounds are
formed on the walls (containing tungsten, beryllium and graphite)
comprising also nitrogen and hydrogen as unavoidable intrinsic
impurities. Their characterization is extremely important for further
cleaning procedures. Be is a toxic compound: in simulation
experiments it is substituted by Magnesium (Mg), which has similar
properties. In this work we report on Pulsed Laser Deposition and
investigation of (C/W/Mg) thin films with different compositions. A
Nd:YAG pulsed laser (1064 nm wavelength, laser fluence of 1.6-6.6
J/cm2, pulse width of 6 ns and a repetition rate of 10 Hz) has been
used to alternatively ablate C/W/Mg solid targets. A rotationtranslation system was used, with three different targets holders;
depositions have been done in a gas mixture containing argon,
nitrogen and hydrogen, with and without RF discharge. Different
number of pulses sequences, compositions of the gas mixture (Ar,
H2, N2) and substrate temperatures (200°, 400°, 600° C) were used.
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The resulted layers were characterized in terms of morphology,
optical, compositional and structural properties by atomic force
microscopy (AFM), spectro-ellipsometry (SE), X-ray diffraction
(XRD) and secondary ion mass spectrometry (SIMS) respectively.
Acknowledgement: EURATOM,
12/01.01.2016 (WPEDU-RO).
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T2-P3: Atomic force microscopy study of
degradation in surface DBD in closed volume air
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The dielectric materials used in surface dielectric barrier discharge
(SDBD) devices are inevitably exposed to discharge plasma of
discharge filaments forming at their surface [1]. These discharges
can determine erosion and degradation of dielectric material
because of plasma active high-energy species (electrons, ions, UV
photons, radical molecules and metastables), and finally can lead
to the dielectric failure. In this work we study the degradation of
polyimide dielectric surface in a planar SDBD. In the planar SDBD
the discharging electrodes are imbedded in the dielectric and the
discharge plasma filaments forms on the dielectric surface without
electric contact with the electrodes. Atomic force microscopy
(AFM) was used to observe the changes in the surface morphology
of the dielectric material during the discharge operation in
atmospheric pressure in a closed vessel (0.5 L). AFM topography
images revealed drastic changes consisting in buckling at
nanoscale with formation of grains after only five minutes of
working time. These surface morphology transformations can be
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indicated by the surface root mean square roughness, which had
values of 23 nm for the initial dielectric surface (before discharge),
116nm, after 5 minutes discharge time, and 127nm after 10
minutes discharge time).
This work was supported by CNCSIS, IDEI Research Program of
Romanian Research, Development and Integration National Plan II,
Grant no. 267/2011
[1]. Parimal Maity, Sumit Basu, Venkitanarayanan Parameswaran,
Nandini Gupta, Degradation of Polymer Dielectrics with Nanometric
Metal-oxide Fillers due to Surface Discharges, IEEE Transaction on
Dielectrics and Electrical Insulation,

T2-P4: Magnesium-based thin films for protective coatings
prepared by thermionic vacuum arc technology
Rodica Vladoiu, Aurelia Mandes, Virginia Dinca-Balan, Gabriel Prodan
Physics Department, Ovidius University of Constanta, Constanta, Romania

Advanced materials at the nanometric scale started to be real
dimensions for coating the components on production line. [1]
Specifically, magnesium based nanocomposites owing to their
remarcable properties of the coating surfaces such as wear
resistance, roughness, low friction coefficients have been
synthetized and investigated in different combination and forms,
such as multi-component composites. Magnesium is a rather
strong, silvery-white, light-weight metal (two-thirds the density of
aluminium). Magnesium also contributes to an enhanced gripping
resistance by its contact surface polishing action. Recently, the
studies proved that the dependence of the behavior on the particle
sizes can allow one to engineer their properties. Magnesium silicide
is well known as a light material used in the automobile and
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aerospace industries due to its high specific strength and high
specific elastic modulus. A great attention has been paid to the
fundamental electronic and optical properties of this compound.
As a stable compound, Mg2Si can also be used for optical fibres
due to its good ohmic contact character with n-type Si. The
challenge of this work is to find the best combination for coating
the mechanical parts of components by suitable complex
nanocomposites and by using innovative technology. Multicomponent thin films as well as single thin films were deposited
using thermionic vacuum arc (TVA) technology. TVA is a versatile
deposition method combining anodic arc and electron gun
systems for the growth of thin films. The thin films were
characterized using scanning electron microscope (SEM, Zeiss EVO
50 SEM) accompanied with energy dispersive spectrometer and
transmission electron microscope (TEM, Phillips CM 120 ST, 100 kV)
and AFM. The identified phases were as following: Mg(hexagonal),
Mg2Si

(cubic),

Si(diamond)

and

MgO(cubic).

From

the

morphological point of view, MgSi/Gl is polycristalline, partial
cristallised, with 6 nm diameter of the grains, according to the
Debye-Scherrer relation.
This work was supported by CNDI–UEFISCDI, project 78/2013, PN-IIID-PCE-2012-4-0059.
[1] P. Zhang, B.K. Tay, C.Q. Sun, S.P. Lau, J Vac Sci Technol A, 20 (2002)
1390–1394.

T2-P5: On the performances of laser-induced breakdown
spectroscopy for quantitative steel analyses
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Roxana Trusca2, Dan Sporea1, Adrian Bodea3, Bogdan Verdes3, Gabriela
Dorcioman1, Gabriel Socol1, Valentin Craciun1, Jorg Hermann4
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The goal of this study is the testing and optimizing the
performances

of Calibration-Free

Laser-induced Breakdown

Spectroscopy (LIBS) technique as a potential tool for implementing
real time and in-situ analysis of steel composition. Therefore,
plasma emission spectra recorded during ultraviolet laser ablation
of different steel samples was compared to the spectral radiance
computed for a plasma in local thermodynamic equilibrium. Using
an iterative calculation algorithm, we deduce the relative elemental
fractions and the plasma properties from the best agreement
between measured and computed spectra. Usually, the most
common approach for the investigation of elemental composition
of materials by LIBS is usually performed using calibration curves,
generated after measurements on standard samples with certified
composition. Calibration-Free LIBS, is an alternative approach for
multi-elemental quantitative analysis, based on the modeling of
the plasma emission spectrum. The main difficulty of steels
analyses relies on their complicated composition, consisting of
several minor and major elements. The later (e.g. Fe, Ni, Cr) exhibits
very rich spectra with many intense and thus self-absorbed lines,
which are not suited for calibration-free approach. Moreover, the
lack of knowledge of the Stark broadening parameters of the
transitions selected for analyses and the imprecision of the
spectroscopic databases may influence the accuracy of the results.
Here we present the results achieved after LIBS analyses of several
unknown and standard steel samples. The results were compared
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with complementary measurements by ICP-OES and EDX. Our
study show that laser-induced breakdown spectroscopy based on
accurate plasma modeling is suitable for elemental analysis of
complex materials such as steels, with an analytical performance
comparable or even better than that obtained with standard
techniques.
[1]. J. Hermann, (WO/2010/052380), E. Axente et al., J. Anal. At.
Spectrom., 29 (2014) 553.
[2]. J. Hermann et al., Spectrochim. Acta B, 100 (2014) 189.
[3]. A. De Giacomo et al., Spectrochim. Acta B, 98 (2014) 19.

T2-P6: Characterization of carbonaceous deposits as
interstellar dust analogs produced in hydrocarbon containing
plasmas at atmospheric pressure
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In recent years, more and more studies are focused on the cosmic
dust analogs mechanism formation and their characterization in
order to gain insight of the astrophysical processes determined by
interstellar dust. Among the various methods employed to produce
interstellar dust analogs, the plasma deposition technique has
attracted interest, owing to their unique advantages. According to
the published results, a viable alternative might be the low or
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atmospheric pressure plasmas assisted synthesis of dust particles,
in hydrocarbon containing gas mixtures. In this context, the
objective of our study was the synthesis of the carbon-based
materials using a high power atmospheric pressure dielectric
barrier discharge in He / H 2 / CnH2n+2 (n =1-4) gas mixture (89% /
1% / 10%). Comprehensive characterization of the carbonaceous
deposits was performed using spectroscopic (FTIR, Raman, XPS)
and microscopic techniques (SEM). The results have proved that
the type of hydrocarbon gas present in mixture has a strong
influence on both, plasma gas phase reactions and the chemical
composition of the deposited films. Furthermore, we observed that
the surface nucleation processes of carbonaceous dust analogs
depend on the substrate type. Using available data from literature,
we

compared

the

physico-chemical

properties

of

our

carbonaceous dust analogs with those obtained by other
researchers. Moreover, the properties of dust analogs were
compared with spectroscopic astronomical observations for
carbonaceous grains.
Acknowledgments: This work was supported by Romanian Space
Agency (ROSA) under the project STAR CDI ID 349/2014-2016. The
POSCCE-O 2.2.1, SMIS-CSNR 13984-901, no. 257/28.09.2010 Project,
CERNESIM, is gratefully acknowledged for the infrastructure used in
this work.
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The pulsed laser deposition (PLD) is an extremely versatile
laboratory technique for the growth of high quality thin films to
investigate the role of structure and chemical composition on
various properties. Changes of the deposition conditions such as
substrate temperature, nature and pressure of the gaseous
atmosphere, laser fluence, repetition rate, laser wavelength and
deposition geometry, which are simple to implement, will result in
the growth from the same target of films having a rather wide
range of chemical compositions, crystalline grain sizes, textures,
stress levels and properties. However, the main disadvantage of the
PLD technique, which has been known for many years, is the nonuniform thickness profile of the deposited films. It has been also
showed that the grown films could have a lateral non-uniform
chemical composition as well, which could result in different
properties. We performed detailed investigations of the films
lateral non-uniformity of structure and composition and their
dependence on the mass of laser ablated atoms, laser fluence,
target-substrate distance and nature and pressure of the gaseous
atmosphere. X-ray symmetrical and grazing incidence diffraction,
X-ray reflectivity, X-ray diffuse scattering, nanoindentation, X-ray
photoelectron spectroscopy, scanning electron microscopy, energy
dispersive

X-ray

analysis

and

Rutherford

backscattering

spectrometry techniques were used to observe changes in the
structure, chemical composition and properties of PLD grown thin
films. Several transition metal nitrides and carbides such as ZrC, TiC,
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ZrN, TiN as well as indium zinc oxide films were investigated as
typical examples of compounds containing atoms with different
atomic masses.
Acknowledgement: This work was supported by grants of the
Romanian Space Agency, STAR-ROSA project number 60/2013 and
NUCLEU program.

T2-P8: "PHPT": a portable high-frequency cold plasma
treatment system for medical use
Cristian Tudoran, Nicoleta Tosa
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Over the past few years, cold plasma technology has gotten the
attention of the medical community for its ability to prevent
infection and promote healing of difficult-to-treat wounds, burns,
surgical sites, diabetic and venous ulcers. Our research team at
INCDTIM Cluj-Napoca is developing a portable, hand-held device
and power source that converts a noble gas mixture into a cold
plasma state and delivers it to the site of a wound. The cold plasma
applicator head is based on the concept of dielectric barrier
discharge (DBD), the high voltage signal which generates the
plasma is forced to pass through an insulating material, limiting the
intensity of the current. In this way the generated plasma has a very
low kinetic temperature (less than 40 deg. Celsius) making the
device ideal for medical treatments. The initial test we performed
showed that cold plasma accelerates the body’s natural healing
capabilities at cellular levels, drastically reducing the length of time
it takes for a wound to heal.
T4-P7: MEMS compatible highly paramagnetic carbon
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We have developed an amorphous carbon material by pyrolyzing
carbon-rich polymer precursors that exhibits strong roomtemperature paramagnetism. It possibly contains regions of
ferromagnetism whose magnetization can flip direction under the
influence

of

temperature,

similar

to

super-paramagnetic

nanoparticles. Electron Paramagnetic Resonance and Magnetic
Force Microscopy experiments were carried out to characterize this
material. The main principle of our MEMS compatible scalable
manufacturing technique is to tune the fraction of dangling bonds
in the ensuing carbon during its heat-treatment, by controlling the
bond- dissociation and formation energies. There is an emerging
consensus on the existence of magnetism in sp and sp2 carbon
materials, which is attributed to the presence of unpaired electrons
at the exposed graphitic edges. However, there is no convincing
explanation of the mechanism of magnetic behaviour in elemental
carbon that can be supported with experimental data. Our novel
material is expected to be of great value to researchers
investigating the mechanism of carbon’s magnetism, and to those
who envision fascinating engineering applications using magnetic
carbon in MEMS and lab-on-a-chip devices.
T4-P8: Investigations of the ferrimagnetism and disorder in
the half-metallic Heusler alloy Mn2-xCoxVAl
Radu-Cristian Gavrea1, Teodora Radu1,2, Viorel Pop1, Diana Benea1
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Detailed investigations on the electronic and magnetic properties
of the Mn2-xCoxVAl (x = 0, 0.2, 0.6, 1.0) with ordered L21 structure
have been performed. Polycrystalline samples have been examined
by X-ray diffraction, magnetization measurements and valence
band X-ray photoemission spectroscopy. The degrees of the B2
and L21 atomic ordering for the as-cast samples obtained from the
intensity ratios of the X-ray patterns are higher than 0.84 and 0.52,
respectively. The B2 ordering parameter increases over 0.96 for all
the samples by thermic treatment (700-800°C, 72 h), while the L21
atomic ordering parameter shows only a modest increase. The
Curie temperatures decrease with Co content, ranging between
770 K (x = 0) and 254 K (x= 1). Additionally, electronic band
structure calculations using the Korringa-Kohn-Rostoker (KKR)
Green’s function method have been performed. The substitutional
disorder was accounted for by the means of the Coherent Potential
Approximation (CPA). The site occupation considered in the
calculations has been correlated with those obtained by the X-ray
diffraction. The measured valence band spectra are compared with
those obtained by the KKR band structure method. As the Co
doping is used to obtain a half-metallic fully compensated
ferrimagnet (HMFi), our study may offer an insight on the evolution
of the HMFi character with disorder and doping.
T4-P9: Synthesis, structural, electronic
properties of α”-(Fe1-xMx)16N2 (M=Ti, Zr)

and

Roxana Alina One, Sever Mican, Diana Benea, Viorel Pop
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The recent rare-earth crisis led to an opening of various research
directions for developing novel rare-earth free magnetic materials
and environmentally friendly synthesis methods. We focused our
attention on Fe-N based materials, specifically the α”-Fe16N2 phase.
In this work we investigate the effect of synthesis method and
doping on the structural, electronic and magnetic properties of α”(Fe1-xMx)16N2 (M=Ti, Zr). Experimental studies on thin films have
shown that the substitution of Fe with Ti or Zr increases the stability
of the α”-type phase over 200 °C [1,2].
Two synthesis routes are proposed based on mechanical milling
and the sol-gel method, respectively. Mechanical milling was used
to prepare both pure and doped α”-(Fe1-xMx)16N2 (M=Ti, Zr; x=0
and 0.05), while the sol-gel method was used to prepare only
undoped α”-Fe16N2. Powders of Fe, Fe0.95Ti0.05 and Fe0.95Zr0.05 were
obtained by milling stoichiometric powder mixtures in a highenergy planetary mill under Ar atmosphere. A xerogel was
prepared via the sol-gel method using FeCl3, sucrose and pectin as
precursors. The Fe2O3 powder was obtained after annealing the
xerogel at 550 °C for 12 h in air. The obtained powders were
annealed under a mixed Ar/H flow at 400 °C for 12 h, followed by
annealing in anhydrous ammonia flow at lower temperatures
around 150 °C for 24 h.
X-ray diffraction results showed that the annealed powders were
comprised of an α”-type majority phase, along with small amounts
of unreacted iron and other nitrides. A higher α” phase
concentration was obtained for the sample prepared through the
sol-gel method, possibly due to the smaller particle size of the
annealed powder. The electronic structure calculations show an
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average Fe magnetic moment between 2.3 and 2.7 μ B/atom, in
good agreement with the experimental results. The effects of
preparation route and dopant type on the structural, electronic and
magnetic properties of α”-type phase are discussed.
[1] A. Tayal et al., Phys. Rev. B, 90 (2014) 144412.
[2] R. Gupta et al., J. Appl. Phys., 111 (2012) 103520.

T4-P10: Structural and magnetic properties of spin-1/2 layered
ferrimagnet Bi2Cu5B4O14
Arjun Unnikrishnan, Ramakrishnan V, Ramesh Nath
School of Physics, Indian Institute of Science Education and Research,
Thiruvanathapuram, Thiruvanathapuram, India

Polycrystalline sample of Bi2Cu5B4O14 was synthesized and its
structural and magnetic properties were investigated by means of
temperature dependent x-ray diffraction, magnetization, and heat
capacity measurements. Bi2Cu5B4O14 is found to be a spin-1/2
layered compound with repeating Cu-pentamer units. DC
magnetic susceptibility at high temperatures follows the CurieWeiss law with a large and negative Curie-Weiss temperature θcw
≈ -39 K, suggesting the dominant ferromagnetic interaction
between Cu2+ ions. A positive curvature in inverse susceptibility
and a magnetization hysteresis with reduced ordered moment at T
= 2.1 K pinpoint the ferrimagnetic nature of the compound with Tc
≈ 25 K. The modified Arrott analysis shows that Bi2Cu5B4O14 is a
good example of Heisenberg ferrimagnet. Heat capacity data at
low temperatures (i.e. in the ordered state) follow a power law with
a reduced exponent of 2.58. The magnetic entropy is calculated to
be Smag ≈ 28 J/mol K at around 100 K which is close to the
expected theoretical value of 28.81 J/mol K for Bi2Cu5B4O14.
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[1]. U. Arjun, V. Ramakrishnan, R. Nath, Structural and magnetic
properties of spin-1/2 layered ferrimagnet Bi2Cu5B4O14, Journal of
Alloys and Compounds, 683 (2016) 205-211.

T4-P11: Surface effects on transition in spin-crossover
nanocrystals
Iurii Gudyma, Artur Maksymov, Victor Ivashko
Institute of Physical, Technical and Computer Sciences, Yuriy Fedkovych
Chernivtsi National University, Chernivtsi, Ukraine

The molecular magnetic nanoparticles are characterized by several
important features that make them very attractive for application
in modern field of information technology. Besides the classic
usage of magnetic materials as high-capacity and highperformance data storage system they may be also used as
molecular processing nanosized devices. One of the best
representatives of molecular magnetic nanocrystals with spinbased states are spin-crossover complexes – the inorganic
supramolecular compounds with metal transition ion of d4-d7
electronic configuration that is central situated in the octahedral
ligand environment. The spin-crossover materials are bistable
systems which are characterized by high-spin (HS) paramagnetic
and low-spin (LS) diamagnetic states with the possibility of
transition controlled by external fields like temperature, light,
pressure and other.
The behavior of spin-crossover materials can be characterized by
the fractions of HS molecules which is natural order parameter for
these systems. Phase diagram and hysteresis loops were obtained
by Monte Carlo simulations and a mean-field method for a
simplified Ising-like model of spin-crossover nanocrystals. As was
reported before [1] with decreasing the system size becomes
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important the action of surface molecules. In this work we address
our research to the influence of surface sites on the transition
between the system states that is accompanied by the phase state
changes. The occurrence of phase transition is studied for various
dimensionality of spin-crossover system (in this way the number of
surface sites qualitatively has been changed) with accounting the
different coupling force for the surface sites and for the bulk ones.
We have checked the situation with competition between
antiferromagnetic interaction on the surface and ferromagnetic
one in the bulk of the system and vice versa. It is shown the
dependence of transition temperature on the ratio between surface
and bulk coupling forces.
[1] Iu. Gudyma, A. Maksymov, L. Spinu, Appl. Surf. Sci. 352 (2015) 60.

T6-P1: Investigation of the chemical treatment Ge2Sb2Te5 thin
film for the phase change memory
Svetlana Nemtseva1, Maria Mikhailova1, Petr Lazarenko1, Alexey
Sherchenkov1, Sergey Kozyukhin2, Sergey Timoshenkov1
1

Intellectual Technical Systems, National Research University of Electronic
Technology, Moscow, Russia
2
Laboratory of polynuclear coordination compounds chemistry, Kurnakov
Institute of General and Inorganic Chemistry of Russian Academy of Science,
Moscow, Russia

Non-volatile phase change memory (PCM) based on the Ge 2Sb2Te5
(GST225) thin films is one of the possible candidates for replacing
the flash memory. High operation rate (less than 100 ns), cyclability
(>108), scalability (6F2), and possibility of using standard processes
of microelectronics for fabrication are the main advantages of PCM
technology. However, PCM technology must be improved for the
successful commercialization. In particular, optimization of the
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programmable area fabrication by photolithography including
etching methods is necessary. The initial GST225 alloy was
synthesized with using of modified quenching technique. Thin films
were prepared by thermal evaporation in vacuum on c-Si and
oxidized c-Si substrates. Rutherford backscattering and X-ray
diffraction were used to control the compositions and structure of
the thin films, respectively. Atomic force microscopy, scanning
electron microscopy, optical microscopy and surface profiler were
used to investigate morphology of thin films. The patterning of the
photoresist is one of the most important operations of
photolithography. The solutions of dimethylformamide (DMF) can
be used for this operation. Results of investigations showed that
DMF does not affect the morphology of GST225 thin film. It was
found that alkalis KOH and NaOH actively etches films leading to
the fracture of the film surface. So, these alkalis can be used for
etching of GST225 programmable thin films. Result of investigation
showed that (20 vol.%) solution of HCl, H 3PO4, H2SO4, did not etch
as-deposited GST225 film, and according to AFM the change of of
the surface was not observed. However, adding of the H 2O2 (30
vol.%) to acid solution allowed to obtain the active etching. Water
solution of HNO3 (20 vol.%) also actively etch GST225 thin films.
Treatment of the film in H2O2 at room temperature did not lead to
the etching of the film. However, increasing of the temperature up
to 70°C was accompanied by the modification of the GST225 layer
morphology.
T6-P2: A study of selenium nanostructures as charge storage
element for flexible memory devices
Sattam Alotaibi, Shashi Paul
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Selenium,

as

photoelectrical

a

semiconductor,
property

that

demonstrates

remarkable

has

successfully

been

exploited/proposed for solar cells, rectifiers, signal emitting
devices, transmitting devices, xerography and photographic
exposure meters [1] related applications. Recently, selenium (Se)
nanostructures have been attracting more consideration due to
their excellent unique structural, visual, electronic properties.
Amongst several fabrication techniques, selenium nanostructures
can be deposited by simple, low cost vacuum thermal evaporation
process without the need for further optimisation at very low
temperature on a variety of substrates (including flexible
transparent plastic). In this work, selenium nanostructures are
optimised as a storage medium for a different kind of electronic
memory devices such as flash memory and a two terminal memory
device [2]. Moreover, deposition parameters that effect the
morphology and other physical properties of Se are discussed.
Characterisation of Se to understand its properties that provide
viable opportunities for selenium nanostructures in the field of
memory applications is presented. In addition, understanding of
change in the morphology of Se nanostructures as a function of
annealing temperature, that can provide better performance
concerning charge storage in memory devices, is discussed in
detail.
[1] J.A Johnson, M.-L Saboungi, P Thiyagarajan, R Csencsits, D Meisel
J. Phys. Chem., B, 103/1 (1999) 59.
[2] N. Gabrielyan, K. Saranti, N. M. Krishna and S. Paul, Nanoscale
Research Letters, 8 (2013) 83.
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T8-P1: The influence of light exposure on photobiocatalytic
properties of various sized gold nanoparticles
Raoul Lupusoru1, Daniela A Pricop2, Maria Andries2, Marius Dobromir2,
Mihaela Avadanei3, Felicia Iacomi2
1
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3
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2

The objective of this experimental study was to establish optimal
conditions for synthesis of tunable size gold nanoparticles for
applications in life sciences. Gold salt precursor reduction with
different reduction agent solutions has resulted in metal
nanoparticles of different dimensions dispersed in aqueous
colloidal suspensions. Two citrate-gold samples were yielded,
namely G1 and G2, that differed through sodium reagent used
during preparation procedure: sodium chloride and sodium
hydroxide. To monitor their features light exposure procedure was
optimized by setting sample irradiation for 60 minutes with green
light (520 nm). Physical chemical features were analyzed based on
the data provided by Transmission Electron Microscopy, X-ray
Photoelectron Spectroscopy, UV-Vis and FTIR methods. Particle
size was found diminished after G1 irradiation with about 2 nm
while G2 irradiation resulted in particle size diminution with about
8 nm – as illustrated by UV-Vis and TEM data (Fig. 1).
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Fig.1. Citrate-gold nanoparticles visualized by TEM and analyzed by
UV-Vis spectroscopy (M – control sample; GL – green light exposed
sample)

The study of citrate interaction with surface gold ions from G1 and
G2, accomplished by XPS and FTIR, evidenced the role of
preparation procedure protocol as well as the influence of light
exposure on nanoparticle diameter. Thus the tuning of colloidal
gold nanoparticles could be done based on light influence on
capping citrate groups and on surface plasmon resonance – the
phenomenon related to the photocatalytic features of studied
nanosystems.
[1]. M.Y. Han, C.H. Quek, , LANGMUIR, 16(2) (2000) 362-367.

T8-P2: Probing chiral interactions through SERS: a combined
experimental and theoretical study
Gabriela Stiufiuc1, Cristian Iacovita2, Vasile Chis1, Rares Stiufiuc2,
Constantin Mihai Lucaciu2
1

Faculty of Physics, "Babes-Bolyai" University, Cluj-Napoca, Romania
Faculty pf Pharmacy, "Iuliu Hatieganu" University of Medicine and Pharmacy,
Cluj-Napoca, Romania
2
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The investigation of pharmaceutical compounds by means of
Raman spectroscopy has attracted much interest in the last years.
The method allows getting information about structural properties
of different molecules based on their specific vibrational structure.
Nowadays Raman spectroscopy is gaining popularity in different
areas of the pharmaceutical industry mainly due to its ability to
provide information on the fundamental vibrational bands (the
fingerprint region), offering a high degree of specificity in analysis
[1]. It also forms an ideal complement for existing methods of
analysis such as nuclear magnetic resonance, mass spectrometry
and elemental analysis. On the other hand chiral recognition and
differentiation in living organisms represents one of the most
intriguing natural phenomena, which assures in the organism a
high

fidelity

transfer of

the

molecular

information.

This

phenomenon has a significant role in the pharmaceutical industry,
since chirality plays a key role in the development of target drug
candidates, being a structural variable parameter that needs
elucidation. In this context, the subject of chiral purity gained a
particular importance in the pharmaceutical industry. In this paper
we will show that by taking advantage of the unique plasmonic
properties of noble metal nanoparticles, the chiral separation of
propranolol enantiomers was successfully studied and proved by
Surface-Enhanced Raman Spectroscopy (SERS). The quantum
chemistry calculations of native cyclodextrin - propranolol
enantiomers complexes have been used as a further proof of the
proposed

interaction

mechanism.

It

has

been

observed

(experimentally and theoretically) that β-cyclodextrin (compared
with the other two classes of native α and γ cyclodextrins) had the
best chiral recognition ability for propranolol enantiomers, hence
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producing the largest difference in the SERS spectra of propranolol
enantiomers - native cyclodextrin complexes.
[1] R. Stiufiuc, G. Stiufiuc et al. Physical Chemistry Chemical Physics 17
(2), 1281-1289 (2015).

T8-P3: Magnetic
Globosum cells

nanoparticle

impact

on

Chaetomium

Maria Balasoiu1,2, Lacramioara Oprica3, Emil Puscasu3, Liviu Sacarescu4,
Marian Grigoras5, Dorina Creanga3
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This research was focused on the bioeffects of engineered
nanoparticles of some environmental microorganism. MNPs that
are used for technical and especially biomedical procedures
(clinical

diagnosis

through

magnetic

resonance

imaging,

magnetically targeted drug delivery and experimental cancer
therapy through hyperthermia) are finally released in the waste
waters that spread in the soil and atmospheric air. Experimentally,
magnetic nanoparticles (MNPs) were supplied in the culture
medium of some cellulolytic fungi (able to degrade wood cellulose
from dead trees or wood industry in the environment); the native
MNP dispersion, containing mixed iron and cobalt oxide cores
suspended in aqueous carrier fluid by means of organic surfactant
double

shell

was

characterized
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from

the

viewpoint

of

microstructural and magnetic properties by specific investigation
methods.
Quasi-spherical particles of nanometric size were revealed by TEM
recording; superparamagnetic behavior of MNP initial dispersion
was found by VSM data analysis while for the dried MNPs thin
hysteresis cycle denoted the presence of some larger particles or
particle aggregates with ferrimagnetic properties.

Fig 1: Malondialdehyde (MDA) resulted from MNP peroxidation
effect.

The response of Chaetomium globosum fungus to the supply of
diluted MNP dispersion was revealed through biochemical
indicators of cellular oxidative stress, such as the activity of
antioxidant enzymes and the amount of peroxidated lipids according to standard biochemical methods.
In Fig.1 the effect of MNP supplied in the fungus growth medium
is presented as the level of malondialdehyde (MDA) resulted from
reactive oxygen species (ROS) attack on the fungus cells. As can be
seen, there was an increased MDA level in most MNP supplied
samples compared to the control ones in 14 days old fungi
mycelium. This was because the antioxidant enzyme activity was
diminished so that C. globosum capacity of cell protection against
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ROS was lowered also. The study is of interest from the viewpoint
of MNP polluting effects that could impair biosphere balance.
Acknowledgment: This research was supported by JINR-IUCN Grant
81/04-4-1121/2016.

T8-P4: Effects of curing and artificial ageing treatments on the
structure of conformal coatings based on polyurethane resins
Marius Buimaga, Marieta Muresan-Pop, Viorica Simon
Faculty of Physics &Interdisciplinary Research Institute in Bio-Nano-Sciences,
Babes-Bolyai University, Cluj Napoca, Romania

In the present work, we focus on the assessment of structural
changes occurred in conformal coatings (polyurethane resins
based) after different curing and artificial ageing treatments.
Coatings artificially aged at temperatures between 200-600˚C were
investigated by differential thermal analysis, X-ray diffraction and
optical microscopy. A standard series of curing and local heating
treatment (0.8N/80˚C-0.8N/200˚C) was applied on polyurethane
based conformal coatings. Local heating treatments of films were
performed with step of 0.2N using an incandescent soldering
station. The results indicate that the melting point and the
morphology of the polyurethane resin films are influenced by the
parameters of the artificial ageing treatments performed under
similar curing parameters, and, on the other hands, by using
different curing parameters. These changes can influence the
mechanical (elastic) properties of the conformal coatings based on
polyurethane resins.
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Nanopatterning of surfaces with nanosphere lithography,
block-copolymer lithography and combinations of both
Katharina Brassat1,2, Christoph Brodehl1,2, Jörg K. N. Lindner1,2
1
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2

Nanosphere lithography (NSL) is a well-established technique to
form regular surface patterns with periodicities in the range of
several hundred nanometers. Recently, NSL technique was used to
direct the growth of semiconductor nanowires, to arrange proteins
on a surface and to create novel plasmonic devices, mostly by
combining NSL with physical vapor deposition PVD, chemical vapor
deposition CVD and/or reactive ion etching RIE. In order to achieve
patterns which are 1-2 orders of magnitude smaller than the ones
created by NSL, block copolymer (BCP) lithography can be
employed. This is an emerging self-organization technique in
which the phase separation of BCP molecules is exploited to
generate regular surface patterns the periodicity of which is
governed by the length of polymer chains. The drawback of BCP
lithography so far is the small length scale over which the
periodicity is maintained. Therefore, pre-patterning of the
substrate prior to the application of BCP lithography is required in
order to direct the self-assembly of BCPs. It will be demonstrated
that the combination of NSL and BCP lithography is a promising
low-cost attempt to form well-ordered surface patterns on waferscale surfaces with motive sizes in the sub-20 nm range.
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Non-linear phenomena in nano-scale oxide layers and
multilayer structures
Peter Petrov
Faculty of Engineering, Department of Materials, Imperial College London,
London, United Kingdom

Nano-scale oxide layers are a promising solution for establishing
next-generation elements, their impact being realised through
their truly nanoscale dimensions, their capacity to store multiple
bits of information per element with minimal energy required and
most recently through their ability to guide plasmonic signal. This
presentation will present our recent achievements in developing of
ultra-thin (less than 10nm thick) oxide layers, and modulated
superlattice samples consisted of continuous well defined 1nm
SrTiO3 and 4nm BaTiO3 layers with atomically sharp interfaces,
using RHEED assisted pulsed laser deposition and controlled
oxidation. The results of thin films structural characterisation and
electrical measurements are compared with the theoretical
predictions. The applicability of these films as gate dielectrics, RF
tuneable devices and next-generation memory elements will also
be discussed. The process of oxygen annealing of single layer CVD
graphene transferred on various substrates was investigated and
the growth of SrTiO3 epitaxial thin films on graphene si described.
The proposed mechanism is supported by first principles
simulation and structural characterisation results. The possibility to
develop a new class functional oxide/graphene based microwave
devices will also be discussed.
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All-optical helicity-dependent switching in magnetic thin films
and devices
Michel Hehn1, Mohammed El Hadri1, Charles Henri Lambert1, Gregory
Malinowski1, Mathias Gottwald1, Martin Aeschlimann3, Eric Fullerton2,
Stéphane Mangin1
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2

Since Beaurepaire et al’s observation of ultrafast demagnetization
in Ni films arising from a pulsed laser excitation [1], there has been
a drive to understand the interaction between the ultrashort laser
pulses and magnetization. These studies led to the discovery of the
“All-Optical Switching” of magnetization in a ferromagnetic film
alloy of GdFeCo using femtosecond laser pulses [2]. All Optical
switching leads to a deterministic magnetization reversal of the
material with no external magnetic field; the direction of the
resulting magnetization is given by the right or left circular
polarization of the light. The manipulation of magnetization
through laser beam had long been restricted to one material. We
will show that AOS is a more general phenomenon for a variety of
ferrimagnetic

materials;

heterostructures,

as

including

well

as

rare

alloys,
earth

multilayers
free

and

synthetic

ferrimagneticheterostructures [3]. Furthermore, we have observed
the same phenomenon in single ferromagnetic films, thus paving
the way for an integration of the all-optical writing in storage
industries. It is within that context that we are studying the effect
of femtosecond laser pulses on magneto-resistive systems with
perpendicular magnetic anisotropy, with the aim of identifying the
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magnetization orientation through an electrical signal. We measure
the all-optical switching in Pt/Co/Pt and Tb 27Co73 based Hall
crosses via the anomalous Hall effect. This new way of probing the
all-optical switching enables a statistical quantification of the
switching ratio for different laser parameters. We will present
results on hall crosses for both ferrimagnetic and ferromagnetic
materials.
[1] E. Beaurepaire et al, Phys. Rev. Lett. 76 (22) (1996) 4250-4253.
[2] C. D. Stanciu et al, Phys. Rev. Lett.99 (2007) 047601.
[3] A. Kirilyuk, et al, Rev. Mod. Phys. 82 (2010) 2731 - 2784.
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Magnetic behaviour of RCo2 compounds where R is a heavy
rare-earth
Emil Burzo
Faculty of Physics, Babes-Bolyai University, Cluj-Napoca, Romania

Above the Curie temperatures, in an external field, the magnetic
moments of rare earths and cobalt atoms, in RCo 2 (R = Tb, Ho, Er,
Tm) compounds, are antiparallelly oriented. Some authors
correlated this behaviour with the occurrence of short-range
magnetic order [1]. Staring from polarized neutron studies,
magnetic measurements and band structure calculations, no
evidence of magnetically ordered clusters was shown in
ferrimagnetic RCo2 compounds, at T >Tc. The relative orientations
of R and Co moments are determined by the balance between
exchange and thermal energies, as well as that involved by
interactions with external fields. The nature of the quantum critical
fluctuations was studied. The Grüneisen exponent is in agreement
with the 3D-SDWQCP prediction, located at the magnetic
transition temperature, Tc.
[1] J. Herrero-Albillos et al, Phys. Rev. B 76 (2007) 094409.
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Spin - based nanoelectronic devices for mobile information communication technology
Alina Deac
Helmholtz-Zentrum Dresden-Rossendorf e. V., Institute of Ion Beam Physics and
Materials Research, P.O. Box 51 01 19 Dresden, Germany

The presentation will discuss the interaction between spin currents
and magnetic moments, and in particular how spin-polarized
currents can be used to excite magnetization dynamics and what
applications can be envisioned. The resistance of a multilayer
consisting of a sequence of magnetic and non-magnetic films
depends on the relative orientation of the magnetic moments of
the ferromagnetic layers. The “spin-transfer” effect refers to the fact
that an electrical current passing through such a structure can also
modify its magnetic configuration. The spin-transfer torque arises
from a transfer of angular momentum between the spin-polarized
current and the magnetization and is sufficiently large to induce
either reversal or steady-state precession. Magnetization switching
via the spin-transfer torque effect relies on a constant current
density, and thus the total current and the power consumption
scale down with the lateral size of the device, thereby fulfilling the
requirements for Green-Information-Communication Technology
components. Spin-transfer driven precession generates output
signals with GHz frequencies, which can be tuned by changing the
applied current. Based on this effect, efficient frequency-tuneable
microwave sources and resonators, nanometer scale transmitters
and receivers, signal mixers and signal amplifiers can be designed.
These devices could be used for mobile phone applications, onchip communication, smart cards or even for microwave-assisted
recording for hard-disk write heads.
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Dielectric spectroscopy of TGS crystal
Horia Alexandru1,2, Paul Ganea2, Marinel Dan1
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The ferroelectric crystals triglycine sulphate (TGS for short)
undergoes a typical second order transition, of order-disorder type.
A peculiar instability of both components of permittivity appears in
the ferroelectric phase, crossing up and down the Curie point (~322
K). Crossing down the Curie point the ferroelectric domains appear
as a huge number, on the account minute charge defects in the
lattice. These domains coagulate, having a long period of relaxation
(a few weeks). More than 80% of the dielectric constant measured
(or more) is related with the ferroelectric domain walls oscillation.
The complicated ferroelectric domains evolution apparently makes
unpredictable the temperature dependence of the dielectric
constant, during this relaxation period. Dielectric dispersion of pure
TGS crystal was investigated on the frequency range of 1-107 Hz
and the temperature range 233 K to 338 K, crossing up and down
the Curie point. Samples of ~1 mm thick and ~0.5 cm 2 surface,
cleaved from pure TGS crystals were used. Crystals were grown in
paraelectric phase, by slow solvent evaporation at 327 K. Samples
were polished and silver electrodes were painted. Two type of
ferroelectric relaxation, were found in Cole-Cole representations.
The higher frequency relaxation time slightly vary on the measured
temperature range τ = (3-4)10-7 sec, but has a non-Arrhenius
temperature dependence. This relaxation is related to “the critical
slowing down” mechanism of the ferroelectric transition, which

249

reflect a long distance order in the lattice and is not affected by the
thermal energy. The lower frequency relaxation τ~10 -3 sec is
related with ferroelectric domain cropping and has an interesting
thermal evolution, with the activation energy of about 0.7 eV (~28
KT). An unusual middle frequency relaxation time of 10 -5 sec was
discerned in some temperature ranges. It was evidenced for the
first time in the literature and do not appears to have a specific
physical support. Other peculiar effect evidenced by the dielectric
spectroscopy on the frequency range of seven orders of
magnitude, shall be presented on a large temperature range in the
ferro and in paraelectric phases.
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Invited and Oral Session I
Hall-1: George Calugareanu Amphitheater
T1-I4: Towards quantum simulations with superconducting
circuits

Ioan Pop
Physikalisches Institut, KIT, Karlsruhe, Germany

In the first part of my talk, I will present an experiment where we
demonstrate immunity to quasiparticle dissipation in a Josephson
junction. At the foundation of this protection rests a prediction by
Brian Josephson from fifty years ago: the particle-hole interference
of superconducting quasiparticles when tunneling across a
Josephson junction. The junction under study is the central element
of a fluxonium artificial atom, which we place in an extremely low
loss environment and measure using radio-frequency dispersive
techniques. In the second part of the talk, using the same
ingredients, I will briefly present a proposal of a hard-wired
quantum simulator.
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T1-O7: Sequential PLD, an alternative method for producing
highly conductive and transparent Al-doped ZnO thin films
Daniel Timpu, Tudor Coman, Cristian Ursu
Polymer Physics Materials, PetruPoni Institute of Macromolecular Chemistry,
Iasi, Romania

Sequential PLD (SPLD) from metallic targets in oxygen/argon gas
mixture was used for the deposition at room temperature of high
quality Al-doped ZnO (AZO) thin films on glass substrates or on an
AZO buffer layer. The structural, electrical and optical properties
were investigated as a function of the different gas compositions,
as well as in relation to the thickness of the buffer layer. AZO thin
films deposited on amorphous substrates were grown with the caxis oriented perpendicular to or in the plane of the substrate by
simply changing the Al/Zn atomic ratio and the gas deposition
pressure. Highly oriented (002) samples with an electrical resistivity
as low as 5 x 10-4 Ω∙cm and high optical transmittance T (over 90%)
were obtained. Additionaly, the internal stress of the films was
found to decrease with argon injection. When a 45 nm thick (101)
oriented AZO buffer layer was used, (110) highly oriented AZO thin
films (300 nm in thickness) with an electrical resistivity of 3 x 10-4
Ω∙cm and T ~ 83% in the visible domain were obtained.
Acknowledgments. This work was financially supported by the
Romanian National Authority for Scientific Research, CNCS – UEFISCDI
grant, project number PN-II-PT-PCCA-2013-4-1861 (contract number
272/2014).
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T1-O8: Radiation effects in nanostructured thin films
D. Craciun1, G. Socol1, S. Behdad2, B. Boesl2, E. Lambers3, D. Pantelica4,
P. Ionescu4, B. S. Vasile Vasile5, H. Makino6, L. M. Trinca7,8, A. C. Galca7,
D. Simeone9, V. Craciun1
1

National Institute for Lasers, Plasma and Radiation Physics, Magurele, Romania
Mechanical and Materials Engineering Department, Florida International
University, Miami, USA
3
MAIC, University of Florida, Gainesville, USA
4
Department of Nuclear Physics, Horia Hulubei National Institute for Physics
and Nuclear Engineering, Magurele, Romania
5
Fac Appl Chem & Mat Sci, Polytechnic University Bucharest, Bucharest,
Romania
6
Research Institute, Kochi University of Technology, Kochi, Japan
7
Institute for Materials Physics, Magurele, Ilfov, Romania
8
Faculty of Physics, University of Bucharest, Magurele, Romania
9
CEA/DEN/DANS/DM2S/SERMA/LEPP-LRC CARMEN CEN, CEA, Saclay, France
2

There are many important applications for thin films in areas where
there is a radiation field. It has been recently suggested that thin
films which are nanostructured or even amorphous would react
differently than polycrystalline or single crystal films. The absence
of a relatively long-distance order allows for very short diffusion
lengths of irradiation generated defects before encountering sites
in the grain boundary regions that could act as sinks. Therefore, the
structure and properties of such thin films should not be strongly
affected by exposure to radiation. Also, dislocations could not exist
in very small grains. Therefore, the increase of mechanical hardness
after irradiation caused by the generation of arrays of dislocations
that will become entangled and therefore immobile, could not be
observed in these nanostructured films. To investigate in detail the
radiation effects on such materials, we used the Pulsed Laser
Deposition (PLD) technique to grow nanocrystalline or amorphous
thin films from inexpensive targets. By simply changing the
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deposition parameters, films possessing different chemical
compositions and/or structures could be readily obtained. In
addition, the surface morphology of the deposited films is flat and
very smooth, allowing for the use of characterization techniques
such as X-ray reflectivity, X-ray diffuse scattering, grazing incidence
X-ray diffraction, or nanoindentation that all possess depth
resolutions of the order of few nm. Such films have been used to
investigate the effect of ions, gamma and X-ray irradiation on the
structure, chemical composition, mechanical, optical and electrical
properties. Transparent and conductive indium zinc oxide films
with various In and Zn compositions used for transparent
electronics and several ceramic materials such as ZrC, ZrN and SiC
that are widely used in nuclear reactors were investigated [1-3] and
the results were compared with those obtained on polycrystalline
or single crystal materials.
[1] D. Craciun et al., Journal of Nuclear Materials 468 (2016) 78-83.
[2] V. Craciun et al., Appl. Surf. Sci., In Press.
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T1-O8: Design and characterisation of a high-frequency
polystyrene patch antenna
A. Bahar1, M. I. Maricar2, K. Nadari3, Z. Ahmad3, R. B. M. Cross1
1

Emerging Technologies Research Centre, School of Engineering and Sustainable
Development, Faculty of Technology, De Montfort University, Leicester, United
Kingdom
2
George Green Institute for Electromagnetics Research, The Faculty of
Engineering, The University of Nottingham, Nottingham, United Kingdom
3
Leicester School of Pharmacy, Faculty of Health and Life Sciences, De Montfort
University, Leicester, United Kingdom

Patch antennae have been through many developments and are
utilised widely due to their low profile and ease of fabrication
(constituting a metallization layer, a dielectric substrate and a
ground plane). The resonant frequency of a patch antenna is
determined by the geometry of the metallization layer and the
dielectric constant εr and thickness of the substrate in question.
There are many materials which have been used as a substrate for
patch antennae, e.g. silicon, FR4 and RT Duroid. Some of these
materials are not suitable for high frequency application (having a
high loss and low gain), while others are deemed too expensive.
Polystyrene is a low-cost polymer material which has being used in
several electronic device structures e.g memory devices and
diodes, but there has been no exploration of its use as a dielectric
substrate for patch antennae. Indeed, despite having a dielectric
constant that would render it highly suitable for high frequency
exploitation (~2.4 - 3), there are no reports on the use of
polystyrene in this type of application or an assessment of the
material properties of relevance. This paper will address these
issues directly.
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Results will be presented on the optimisation of the
polystyrene layer, which is deposited using a spray-based
technology. Characterisation of the films is undertaken using
current-voltage and capacitance-voltage techniques. Polystyrene
concentration is varied between 2% and 5%, w/v of polystyrene in
dichloromethane solvent, with the solution infusion flow-rate
ranging between 30µL/min to 50µL/min. The effects of using
different operating voltages (11kV, 13kV, 15 kV) on the properties
of the polymer films is also examined. The optimised films are
incorporated into different patch antenna test structures for
measurement via network analysis, the results of which are
compared with theoretical studies using the momentum model in
Advanced Design System (ADS) software.
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T1-O9: Structural and magnetic properties of Ni nanofilms
grown by molecular beam epitaxy on heated Ge(001)
substrates
Amelia Bocirnea, Ruxandra Costescu, Adrian Lungu, Iuliana Pasuk, Dan
Macovei, Cristian Teodorescu
Nanoscale Condensed Matter, National Institute for Materials Physics, Magurele,
Romania

Thin films of nominally 20 nm Ni were grown on Ge(001) substrates
by molecular beam epitaxy at several different temperatures (room
temperature, 100 °C, 200 °C, 300 °C and 400 °C). The analysis by Xray diffraction (XRD) and X-ray photoelectron spectroscopy (XPS)
shows the nucleation of Ni-Ge compunds (NiGe, Ni2Ge, Ni5Ge3) as
well as a departure from the fcc Ni structure at temperatures higher
than 100 °C. Higher intermixing of Ni and Ge occurs with increasing
substrate temperature, but Ni atoms are found to diffuse into the
Ge substrate matrix rather than the expected interdifussion of Ni
and Ge. The Ge 2p binding energy, when compared to that of a
clean Ge(001) substrate, changes only by ±0.15 eV after the Ni
deposition for all the samples. The samples all show magnetic
behavior, except for the sample grown at 200 °C which does not
describe a hysteresis loop, which we connect to the geometry of
the

main

compounds

formed (i.e.

the

higher

symmetry

configurations of fcc Ni for the 100 °C sample and of hexagonal
Ni5Ge3 for the 300 and 400 °C samples).
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T12-I2: Nanosky on the Moon
Ioannis Michaloudis
School of Creative Arts and Humanities, Charles Darwin University, NT,
Australia

The space technology nanomaterial, silica aerogel, is the epicenter
of all MICHALOUdiS artworks, thanks to its natural colors blue &
orange (Raylight & Mie scattering

phenomena). Creating

Art&Nanotechnology artworks leading to journal publications and
to Art&Science exhibitions, could also benefit Environmental
scientists to observe atmospheric changes in microclimatic
conditions as well as Health scientists to improve nanomaterials.

a)

b)

Fig.1. a) Bottled Nymphe, silica aerogel, glass, rubber, 10X3X3cm,
2008; b) Noli Me Tangere, silica aerogel, fabric, wooden box, LED
and laser lights, motor, remote controls, 120 x 50 x 20cm, 2010.

Using the diaphanous nanomaterial silica aerogel in Visual Arts and
creating clouds into silica aerogel sculptures, could also improve
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public’s perception for scientific research and make informed
decisions regarding climate change and how it affects our everyday
behaviors. This interdisciplinary research is breaking silos between
Art and Science by reintoducing imagination as a tool of creation,
innovation and new economies. The future of Michaloudis’ bottled
skies is promissing as the images of his Bottled Nymph and Noli
Me Tangere had been selected to be part of the MoonArts project
and travel to the moon.
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T12-O4: ATOMS
Sean Browne
Film, ATOMS Movie, LLC, Durham, United States

Logline: Inside the body of a sick little princess, Logiq, an anxious
and timid Carbon Atom and the head of defense runs away from
home and finds himself facing his worst fears in the outside world
in this coming of age animation (Fig.1).

Fig.1. Atom
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T12-O5: Does it means what it says? The language of science
and technology in the media
George-Byron Davos
Linguistics and Translation, Vigo University, Vigo, Spain

The, almost, absolute omnipresence of the Media in every domain
of the human environment (and of the consequent mentality the
mass communication conveys to the life of ordinary people), has
established a special and privileged condition for them. The Media
filter, almost every, initial information, even in the case they are not
its producer, and acting as their name indicates in the guise of
mediators reproduce these facts in such a way that many questions
are raised with regard of the moral and representational dimension
and potential of the material that makes the news. The principles,
the stance of the Media embrace in face of the matters of the world
and human life, and their function orientated to the quest of the
novelty, by any cost, most of the times collides with the reality of
the situations and the operating modalities of the specific domains
that come under the “deforming lens” the intermediation of the
mass communication often implies. Even prestigious realms of the
human knowledge, like Science and Technology, sometimes under
the usage the Media make of their theoretical and material
conclusions, become concomitant and generally are strongly
biased. The strategies followed by the Media for the (hastily
sometimes)

selection

and

endorsement of the

candidate

researches and discoveries to make the news, the manipulation of
the results and the introduction of neologisms or the deformed
reproduction of the scientific terms, consequently override the
scientific requirements of objectivity and normativity, truthfulness
and justifiability, referentiality and coherence, conceptual and
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ontological acceptability, the “justified acceptability” of the
epistemic method—to put it in M.Dummett’s words. In this paper,
we shall examine the modalities the Media enroll in order to
identify, select and promote a scientific information, how and by
virtue of which means they interpret, handle (or manipulate) the
base-material the various scientific/technological sources provide,
the moral and linguistic consequences of this processing. By a cross
reference of various examples drawn from the news with the
theoretical paradigms the epistemological methods and theories
require, we will study the matter-of-factly situation.
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Invited and Oral Session II
Hall-2: Augustin Maior Amphitheater
T8-I1: Materials and laser technologies for controlled biointerfaces in tissue engineering applications
Valentina Dinca1,4, Livia Elena Sima2, Laurentiu Rusen1, Madalina
Icriverzi2, Anca Bonciu1, Iulia Anghel1, Anca Roseanu2, Patrik
Hoffmann3, Maria Dinescu1
1

Lasers Department, National Institute for Lasers, Plasma and Radiation Physics,
Magurele Ilfov, Romania
2
IBAR, Institute of Biochemistry, Romanian Academy, Bucharest, Romania
3
Department of Biochemistry and Molecular Biology, University of Bucharest –
Faculty of Biology, Bucharest, Romania
4
LAMP, Swiss Federal Laboratories for Materials Science and Technology, Thun,
Switzerland

Bio interfaces are broadly defined as nano and microfabricated
surfaces with chemical and mechanical properties suited to comply
biological tissues. In any application related to biomedical field,
especially to tissue engineering and regenerative medicine
strategies, it is critical to have a deep understanding on the role of
biomaterials in influencing cellular behavior and to understand and
explore how manipulation of cell microenvironment can influence
cell fate decisions. This talk describes how laser based techniques
(e.g. Matrix Assisted Pulsed Laser Evaporation-MAPLE, Laser
Induced Forward Transfer-LIFT and direct laser ablation) can be
used in synergy with materials properties to engineer controlled
and tunable interfacial characteristics of various bio-surfaces for in
vitro studies. For MAPLE various surfaces were modified with
different polymers or biocompounds to obtain thin films with
multiple functionality, from protein repelling characteristics, to
antitumoral activities and smart coatings. LIFT was applied to
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obtain localized structures which were used as controlled restrictive
cell adhesive areas. Direct ablation of polymers was utilized to
create topographical features as physical guidance structures.
These structures allow the controlling of cell adhesive-repellence
or guidance areas. We illustrate the potential of these technologies
with examples ranging from graphene based composite coatings
to textured ceramics or soft stretchable scaffolds to be used in
tissue engineering.
Acknowledgments. This work was supported by Romanian National
Authority for Scientific Research (CNCS – UEFISCDI), under the projects
PNII-PT- PCCA 213, PNII- PT-PCCA-2013-4-199 and PN-II-RU-TE2014-4-2434
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T8-O1: Synthesis and characterization of sputtered titanium
nitride as a nucleation layer for novel neural electrode coatings
R Sait, R. B. M. Cross,
Emerging Technologies Research Centre, School of Engineering and Sustainable
Development, Faculty of Technology, De Montfort University, Leicester, United
Kingdom

A growing demand for chronically implantable electrodes has led
to a search for the most suitable neural electrode interface material.
In this regard, there are four main criteria that neural electrode
materials must exhibit: low mechanical mismatch, low impedance,
high adhesion and good charge injection. Since neural electrodes
serve as a critical interface with body tissue, it is necessary to
minimise invasiveness and extraneous excitation outside of the
area of study. To minimise electrode dimensions while maintaining
high levels of charge injection, the electrode material must exhibit
a high surface area which can be achieved by coating the electrode
with nanostructured materials. In this study, titanium nitride (TiN)
thin films ere deposited towards the development of a novel TiN
nanowires (NWs) neural interface, where the deposited TiN thin
films will act as a nucleation layer to facilitate the growth of TiN
NWs. Platinum (Pt) is currently the most utilised microelectrode
material due to its apposite electrical and mechanical properties.
However, its long-term stability and performance is still in question.
TiN is a potential alternative material for neural stimulation and
recording and has served as a coating material for several decades.
Indeed, TiN has a higher charge injection as compared to Pt; the
highest charge injection reported for TiN is in the range of 2.2 to
3.5 mC/cm2 whereas Pt can vary between 0.02 and 0.15 mC/cm 2.
Consequently, we will present analysis of the feasibility of utilising
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sputtered TiN as a nucleation layer for the growth of TiN-NWs for
application as a microelectrode coating for neural interfacing.
Different thicknesses of TiN are deposited via Radio Frequency
magnetron sputtering and the effects of the sputtering parameters,
including power and argon flow rate, on the physical and
electrochemical properties discussed. Atomic force microscopy, Xray diffraction and scanning electron microscopy are used to
investigate the morphological and structural nature of the films
and cyclic voltammetry is conducted for the elucidation of the
electrochemical behaviour.
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T8-O2: Multifunctional
applications

nanohybrids

for

drug

delivery

Rares Stiufiuc1,3, Constantin Mihai Lucaciu1, Cristian Iacovita1, Gabriela
Stiufiuc2, Stefan Nitica1
1

Pharmaceutical Physics & Biophysics Department, "Iuliu Hatieganu" University
of Medicine and Pharmacy, Cluj-Napoca, Romania
2
Faculty of Physics, "Babes-Bolyai" University, Cluj-Napoca, Romania
3
Nanomedicine, "Octavian Fodor" Regional Institute of Gastroenterology and
Hepatology, Cluj-Napoca, Romania

Combining liposomes with different types of nanoparticles can
represent a new approach for the synthesis of multifunctional
nanovesicles. These nanovesicles could have an enormous impact
for drug delivery applications. The importance of such nanohybrids
resides in their ability to interact with several external stimuli (lasers
and/or magnetic fields) thus being able to release the incorporated
therapeutic agents in a very controllable and reproducible manner.
Moreover, owing to their amphiphilic character, the liposomes can
incorporate hydrophilic as well as hydrophobic molecules of
interest [1.2]. In this letter we report the successful synthesis and
characterization of two classes of such multifunctional hybrid
nanoobjects: plasmonic liposomes and magnetoliposomes. Two
strategies have been developed for the creation of the two types
of nanoobjects. Firstly, the plasmonic liposomal nanocarriers (PLiN)
have been prepared by taking advantage of electrostatic
interactions between small unilamelar cationic liposomes and
negatively charged biocompatible gold nanoparticles synthesized
using an original method developed in our laboratory. This allowed
the synthesis of liposomes decorated on their outer surface with
plasmonic nanoparticles. On the other hand, a completely different
strategy

has

been

developed
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for

the

synthesis

of

magnetoliposomes

(MLip).

In

this

case

the

hydrophobic/hydrophylic interactions between small SPIONs and
neutral phospholipids have been used for magnetoliposomes
synthesis thus allowing the incorporation of hydrophobic SPIO
nanoparticles into the liposomal lipid bilayer. The two classes of
liposomes have been analyzed by UV-Vis absorption spectroscopy,
Photon

Correlation

Spectroscopy

(PCS),

Zeta

Potential

Measurements and Transmission Electron Microscopy (TEM). Their
plasmonic properties have been evaluated using SERS for
excitation wavelengths ranging from UV to NIR. The hyperthermic
properties of the nanohybrids arising from their interaction with an
external laser or a magnetic field have been assessed for NIR lasers
and external magnetic fields with intensities ranging between 5 and
60 kA/m and frequencies between 100-400 kHz. The toxicity of the
nanohybrids have been assessed in-vitro.
[1] R Stiufiuc et al, Physical Chemistry Chemical Physics 17 (2) (2015)
1281-1289.
[2] R Stiufiuc et. al., Journal of Colloid and Interface Science, 437 (2015)
17-23.
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T8-O3: Numerical study of dosimetry in magnetic
hyperthermia with Fe - Cr - Nb - B magnetic systems
Iordana Astefanoaei1, Alexandru Stancu1, Horia Chiriac2,
1

Department of Physics, Alexandru Ioan Cuza University, Iasi, Romania
Department of Magnetic Materials, National Institute of Research &
Development for Technical Physics, Iasi, Romania
2

The control of the temperature field within malignant tissues is an
important task in the Magnetic Hyperthermia [1, 2]. The
temperature analysis is a good method to focus the main
parameters which can improve the heating mechanisms of the
magnetic particles injected within tissues when the magnetic fields
are applied.
This paper analyses the temperature
effects induced within tumoral tissues
by the super-paramagnetic systems as:
FeCrNbB, magnetite and maghemite
when an external time-dependent
magnetic field

is

applied. A 3D

temperature model which predicts the
temperature field in a tumoral tissue
was developed. The heat generation by
Néel

and

Brown

relaxations

was

modeled using the thermal and magnetic properties of the
FeCrNbB particles experimentally determined. Interconnection
between particle parameters (composition, size, magnetic and
thermal properties), optimum dosage (volume concentration) and
the magnetic field parameters (frequency and magnetic field
intensity) was studied. The FeCrNbB magnetic systems have a
particular behavior with the frequency and amplitude of the AC
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magnetic field. The temperature gradients induced within the
tumor as a result of the heating in the magnetic field are smaller
than ones induced by the magnetite systems. This temperature
behaviour can be an advantage in the controlled heating of the
tumors. Keywords: Fe-Cr-Nb-B magnetic systems, magnetic field,
Néel and Brown relaxations.
Acknowledgment. This work was supported by the Romanian National
Authority for Scientific Research, CNCS-UEFISCDI, project PN-II-IDPCE-2011-3-0794 [IDEI-EXOTIC No. 185/25.10.2011] and project
Parteneriate - HYPERTHERMIA no. 148/2012.
[1] I. Astefanoaei, I. Dumitru, H. Chiriac, A. Stancu, J. Appl. Phys. 115
(2014) 17B531.
[2] I. Astefanoaei, I. Dumitru, H. Chiriac, A. Stancu IEEE Trans Magn. 50
(2014) 11.
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T8-O4: Organic photoreceptor matrix in biogenic calcite of
urchin spine
Simona Cinta Pinzaru1,2, Csilla Muller1, Sanja Tomsic2, Branko
Glamuzina2
1

Biomolecular Physics, Babes-Bolyai University, Cluj-Napoca, Romania
Department for Aquaculture, University of Dubrovnik, Dubrovnik, Croatia
3
Electron Microscopy Centre, Babes-Bolyai University, Cluj-Napoca, Romania
2

To get the sense of their surroundings sea urchins exclusively use
their spines, known to be structurally composed of crystalline
calcium carbonate grown on proteins scaffold. The morphology of
the outer surface of the sea urchin spines in Paracentrotus Lividus
sea urchin has been structurally investigated employing microRaman spectroscopy and surface enhanced Ramam scattering
techniques aiming to understand the origin of the urchin skin
pigment and to relate the recently reported findings on the odd
eyeless vision and photosensitivity of the animal. Structure,
morphology, composition and architecture of the hard tissue of
Adriatic Sea urchin as well as their environment specificity will be
presented and discussed for the first time based on their vibrational
Raman spectroscopy data in conjunction with scanning electron
microscopy. Bioinspired multifunctional nanoarchitectures [1]
could be generated upon understanding structure-function
relationship and the modest grazers could provide a glimpse into
the new biocomposites for optical sensing.
[1] J. Vincent, Structural biomaterials, 3rd Ed. Princeton, NJ: Princeton
University Press (2012).
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T9-O8: Optimization of zinc oxide deposition on biocellulose
substrates using matrix assisted pulsed laser evaporation
(MAPLE)
Alexandra Mocanu1, Valentina Dinca2, Gabriela Isopencu1, Cristina
Busuioc3, Marta Stroescu1, Anicuta Stoica-Guzun1
1

Department of Chemical and Biochemical Engineering, University Politehnica
of Bucharest, Bucharest, Romania
2
National Institute for Laser, Plasma and Radiation Physics, National Institute
for Laser, Plasma and Radiation Physics, Magurele, Romania
3
Department of Science and Engineering of Oxide Materials and Nanomaterials,
University Politehnica of Bucharest, Bucharest, Romania

The aim of this study consisted in the deposition of zinc oxide (ZnO)
particles on dry and moist biocellulose (BC) from aqueous,
respectively chloroform dispersion by matrix assisted pulsed laser
evaporation (MAPLE)1 aiming antibacterial properties. ZnO
nanoparticles were previously synthesized by conventional
precipitation method. At the surface of the moist BC the ZnO
particles (from aqueous dispersion) were deposited as a noncontinuous film, while in the case of dry BC the ZnO nanoparticles
covered the fibers keeping their individual structure. In the case of
ZnO aqueous dispersion the deposition time was approximately 5
hours, long enough to cover the fibers of dry BC. In the case of the
humid BC, ZnO forms aggregates positioned from place to place.
The chloroform dispersion allowed the increase in the amount of
ZnO deposited on BC and the reduction of the deposition period
(2 h). EDX and XRD were performed in order to evidence the
presence of ZnO on the BC films.
[1] A. Piqué, Applied Physics A, 105 (3) (2011)517-528.
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T9-O9: EnviroESCA – The Revolution of a Method
Liana Socaciu-Siebert, Andreas Thissen, Michael Meyer, Stephan Bahr,
Thorsten Kampen, Oliver Schaff
Sales, SPECS Surface Nano Analysis GmbH, Berlin, Germany

Since many decades XPS (or ESCA) is the well-accepted standard
method for non-destructive chemical analysis of solid surfaces.
Over the last years it has been possible to develop XPS systems,
that can work far beyond the standard conditions of high or
ultrahigh vacuum. Near Ambient Pressure (NAP) XPS has become
a fastly growing field in research inspiring many scientists to
transfer the method to completely new fields of application. Thus,
by crossing the pressure gap, new insights in complicated materials
systems have become possible using either synchrotron radiation
or X-ray monochromators as excitation sources under NAP
condtions. Based on this experience SPECS Surface Nano Analysis
GmbH has developed a revolutionary tool to realize the long
existing dream in many analytical laboratories: reproducible
chemical surface analysis under any environmental condition.
EnviroESCA allows for different applications, like extremely fast
solid surface analysis of degassing (but also non-degassing)
samples, ESCA analysis of liquids or liquid-solid interfaces, chemical
analysis of biological samples, materials and device analysis under
working conditions. Discover the new capabilities of EnviroESCA, a
fully automated tool in a new sophisticated and compact design
with uncompromising ease-of-use, and explore completely new
fields of applications for the established analysis method XPS.
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T9-O10: Electronic and transport properties of rutheniumterpyridine as molecular device
Cristian Morari1, Luiza Buimaga-Iarinca1, Sorin Melinte2, Gian-Marco
Rignanese3,
1

Molecular and Biomolecular Physics, National Institute for Research and
Development of Isotopic and Molecular Technologies, Cluj-Napoca, Romania
2
ICTM Institute, Universite catholique de Louvain, Louvain-la-Neuve, Belgium
3
IMCN Institute, Universite catholique de Louvain, Louvain-la-Neuve, Belgium

We present the electronic and transport properties of rutheniumterpyridine molecule sandwiched between two Au(111) electrodes
calculated by using first-principles computational approach. We
analyze both single and packed molecular devices, more amenable
for scaling and for realistic integration approaches. Our analysis is
performed on several models of nanojunctions, produced by taking
into account different geometric configurations for the contact
electrodes. As main result we found that all devices display robust
negative differential resistance features at low bias voltages.
Remarkably, the electrical control of the spin transport in the
studied systems implies a redistribution of the magnetization
density within the biased devices and highlights the key role of the
Au(111) electrical contacts.
[1] Soler, J. M. et al., J. Phys.: Condens. Matter. 14 (2002) 2745-2779.
[2] Gonze, X. et al., Comp. Phys. Commun. 180 (2009). 2582-2615.
[3] Rocha A. R. et al., Phys. Rev. B. 73 (2006) 085414.
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Invited and Oral Session III
Hall-3: Victor Marian Amphitheater
T5-I2: Nanoscale systems for applications at the interface of
Engineering and Biology
Richard Cross
Emerging Technologies Research Centre, School of Engineering and Sustainable
Development, Faculty of Technology, De Montfort University, Leicester, United
Kingdom

The use of nanoscale materials and systems for application in
healthcare is an area of research with the potential to address some
of mankind’s most debilitating disorders including paralysis,
blindness, epilepsy, neurodegenerative disease and cancer. The
potential of nanomaterials in this field lies in their ability to operate
on the same molecular scale as the biochemical functions taking
place in the human body. However, the limiting factor is the
availability of suitable tools and technologies to facilitate robust
interaction between the synthetic and the natural systems in
question. During this talk, I will discuss some of the work
undertaken in our group that is focussed at the interface of
engineering and biology. Examples will be given of nanoscale
architectures and materials that form the basis of novel drug
discovery systems, biosensing platforms and neural interfaces.
Experimental data will be presented of the analysis of some
materials utilised in our work and the demonstration of the
successful introduction of RNA into living cells using said materials.
Moreover, some of the challenges in achieving viable, efficacious
interfaces between synthetic and natural systems will also be
discussed.
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T5-O4: The effects of annealing a gold intermediary layer on
the hydrothermal growth of zinc oxide (ZnO) nanowires
M. Akhwater, R. B. M. Cross
Emerging Technologies Research Centre, School of Engineering and Sustainable
Development, Faculty of Technology, De Montfort University, Leicester, United
Kingdom

ZnO nanostructures have been attracting extensive attention due
to their extraordinary properties. A wet chemical route is
particularly attractive due to the ability to control the morphology
and the facility to use in a variety of areas ranging from solar cells
to biomedical applications. In this paper, a model is proposed to
understand the role of gold (Au) in assisting nucleation and
formation of nanostructures via a low-temperature hydrothermal
approach

using

zinc

nitrate

hexahydrate

and

hexamethylenetetramine. A thin (5 nm) layer of Au was deposited
on to the surface of silicon substrates by DC sputtering to act as an
intermediary layer to facilitate nanowire growth. In order to
understand the growth mechanisms and control the morphology
of ZnO nanostructures, the hydrothermal reaction parameters such
as precursor concentration, growth temperature and time were
studied by way of a design of experiments methodology. The
microstructural and topographical properties were investigated by
scanning electron microscopy, atomic force microscopy and X-ray
diffraction. It was found that the growth time and temperature
influence the morphology and aspect ratio of ZnO nanostructures
while solution concentration determines the number density per
unit area and their aspect ratio.
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T5-O5: Shape-dependent antibacterial activity of silver
nanoparticles on Escherichia coli (E. Coli) and Enterococcus sp
bacterium.
A. AlShareef1, K. Laird2, R. B. M. Cross1
1

Emerging Technologies Research Centre, School of Engineering and Sustainable
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Silver nanoparticles (AgNPs) have been shown to exhibit strong
antibacterial activity. However, there is very little work in the
literature as to whether and to what degree AgNP shape might
affect the level of antibacterial activity. The first recent report in this
area suggests that the shape effect on antibacterial activity of
AgNPs is attributable to the specific surface areas and facet
reactivity; AgNPs with larger effective contact areas and higher
reactive facets exhibit stronger antibacterial activity [4]. In this
regard, this work will describe a comparative study of the
bactericidal activity of AgNPs by controlling different metrics: size,
shape and surface area to volume ratio. Results will be presented
and a comparison made on the efficacy of spherical and truncated
octahedron AgNPs as antimicrobial agents. The AgNPs are
produced using a chemical reduction method and characterised by
and compositional investigations made using UV-Vis spectroscopy,
SEM, EDX and XRD. TEM and ED are used for the elucidation of the
d-spacings of the lattice fringes. The shape effect on the
antibacterial activity of AgNPs is analysed via optical density
growth curves and zone of inhibition tests.
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T5-I3: Modeling chiral multi-toroidal clusters
M.V. Diudea, A. Pirvan-Mold, C.L. Nagy
Faculty of Chemistry and Chemical Engineering, Babes-Bolyai University, ClujNapoca, Romania

Chirality refers to the dichotomous diversity, as the mirror images
(called enantiomers) of some objects, impossible to be superposed
to each other by rotation-translation in the plane. The term chirality
comes from the Greek word for hand, χειρ (kheir), this term being
introduced by Lord Kelvin in 1894. Chirality is a symmetry property:
a chiral molecule has no improper axis of rotation Sn and is always
dissymmetric but not asymmetric. A polyhedral graph, embedded
in an orientable surface S obeys the Euler’s formula (1752-3): νe+f=χ(S)=2(1-g) where χ(S) is the Euler characteristic and g the
genus (i.e., the number of consisting simple tori). Positive/negative
χ-values indicate positive/negative curvature of a structure
embedded in S. χ(S) can be calculated for general surfaces as the
alternating sum of figures of dimension/rank k (Schulte,
1985):χ(S)=f0-f1+f2-f3+...

a)

b)

c)

Fig.1. a) d(C24,S).56; g=3; Symm A4 ; 6 |2{4);4{12}|; b) d(C48S).112;
g=5;Symm S4; |2{8};4{24}; c) d(C120,7S).280; g=11; Symm A5;
6|2{20};4{60}.
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Multi-tori are complex structures consisting of more than one
torus, embedded in negatively curved surfaces (Diudea and Nagy,
2007); they are supposed to result by self-assembling of some
repeating

units/monomers,

formed

e.g.,

by

opening

of

cages/fullerenes and appear in natural zeolites (Meier and Olson,
1992) or in spongy carbon (Benedek et al. 2003). The building
process of multi-tori may be viewed as a self-assembling of
monomers [1]; in this case, the monomer is a snub cage, particularly
the Platonic solids. Modeling was performed by operations on
maps; chirality was computed by Petitjean’s online software;
symmetry was computed by a routine written for Mathlab while the
topological symmetry was calculated by our Nano Studio software.
The basic multi-tori of tetrahedral, octahedral and icosahedral
symmetry, respectively, are shown in the figure below.
[1]. M. V. Diudea, C. L. Nagy Periodic Nanostructures. Springer,
Dordrecht (2007).
[2] M. V. Diudea, M. Petitjean, Symmetry: Culture and Science, 19 (4)
(2008) 285–305.
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T7-O2: Antibiofouling properties of plasma polymerized
styrene film
Roxana Jijie1,2, Teodora Teslaru1, Ionut Topala1, Valentin Pohoata1, Julie
Bouckaert3, Sabine Szunerits2, Rabah Boukherroub2, Nicoleta
Dumitrascu1,
1
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Lille 1, Lille 1, France
3
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The current antibiofouling surfaces are based on either the release
of biocidal compounds, killing the micro-organism or physicochemical surface modification, preventing the attachment and
accumulation of unwanted biomolecules, cells or bacteria. In
particular, the coating morphology, chemical composition and
wettability influence significantly the processes that occur at the
interface biological system/surface. Plasma is a simple and efficient
method for tuning material properties in order to inhibit or to
promote cells adhesion and colonization. For example, plasma
etching can be employed to obtain various kinds of nano- and
micro-structured surfaces and plasma polymerization to deposit
surface with different chemically domains, from cell-repulsive to
cell-adhesive area, hydrophilic alternating with hydrophobic
regions and antibacterial coatings. In this study we performed a
detailed characterization of plasma polymerized styrene films used
as substrate to study the behavior of eukaryotic and prokaryotic
cells. The films were synthesized in an atmospheric pressure
dielectric barrier discharge reactor, working in argon/styrene and
helium/styrene gas mixture. A special attention was devoted to the
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pPS coatings stability during aqueous media exposure. The results
indicate that the PPS films topography changes during immersion
in biological environments, resembling a honeycomb pattern. The
antibiofouling properties of micro-structured plasma polymerized
styrene films have been tested successfully against three adherent
cells lines (e.g. HEK, HeLa and U-87 MG) and Crohn's diseaseassociated adherent-invasive E. coli strain LF82. Our results show
that coating topography has significant role in mediating cell
attachment and biofilm formation. Therefore, the non-biocidal PPS
coating can be useful in application where micro-organism
colonization is not desired, like marine equipments.
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T7-O3:
Structural
and
morphologic
evaluation
biodegradable PVA/starch/CNC composite films

of

Bianca-Ioana Dogaru1, Carmen-Mihaela Popescu1, Daniel Timpu2,
Maria-Cristina Popescu1
1

Polymer Physical Chemistry, Institute of Macromolecular Chemistry "Petru
Poni", Iasi, Romania
2
Polymer Physics Materials, Institute of Macromolecular Chemistry "Petru Poni",
Iasi, Romania

For a long period of time, the petroleum based polymers like
polyethylene,

polypropylene,

polyethylene

terephthalate,

polystyrene, polycarbonate, etc, have been widely used in every
field of human activity. These materials are regarded as nondegradable and caused, in time, serious environmental problems.
The limitation on petroleum resources, and the growing interest in
environmental

protection,

lead

to

the

development

of

biodegradable polymers (such as polyesters, polysaccharides,
gums, proteins or lipids) with similar properties and low costs. The
combination of the properties of the starch/PVA films make them
one of the most popular biodegradable blend. However, some of
their physical properties (mechanical properties and water
resistance) are still lower than those of other synthetic polymers
made from petroleum resources. Many researchers tried to resolve
these problems by ultraviolet irradiation [1], by adding crosslinking
agents [2], or different types of nanoparticles [3]. Cellulose
nanocrystals have generated a great deal of interest as a source of
nanometer sized fillers because of their very good mechanical
properties. The microfibril diameters range from 2 to 20 nm and
their lengths can reach several tens of microns depending on their
origin, thus they have a very high aspect ratio and a significant
load-carrying capability. The use of cellulose nanocrystals (CNCs)

282

as fillers in packaging materials has been studied not only because
of their interesting physical and chemical properties but also due
to their inherent renewability, sustainability and abundance. The
aim of this work is to evaluate the structural and morphological
properties of PVA/starch/CNC composite films. Nanocomposite
materials were prepared from poly(vinyl alcohol) with 99%
hydrolysis degree and a MW=126000-143000, potato starch and a
colloidal aqueous suspension of cellulose nanocrystals prepared by
acid hydrolysis from cotton. In order to evaluate the structural
characteristics IR, UV-Vis spectroscopy and X-Ray diffraction were
used. The morphological aspect of the films was analyzed by AFM.
[1]. Khan, M. A.; Bhattacharia, S. K.; Kader, M. A.; Bahari, K. Carbohyd.
Polym., 63 (2006) 500.
[2]. Yoon, S. D.; Chough, S. H.; Park, H. R. J. Appl. Polym. Sci., 106
(2007) 2485.
[3]. Azeredo, H. M. C. Food Res. Int., 42 (2009) 1.
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T7-O4: IR investigation of some degraded starch based biopolymers
Elena Mihaela Nagy1,2, Mihai Todica2, Nicolae Cioica1, Constantin
Cota1, Carmen Niculaescu2
1
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2
Faculty of Physics, Babes-Bolyai University, Cluj-Napoca, Romania

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 lifecycle. 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.
[1]. F. J. Warren, M.J. Gidley, B.M. Flanagan, Carb. Polymers, 139(2016)
35.
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Poster Session III
T1-P23: Structural and magnetic properties of Cr/Fe65Co35 thin
films
Sever Mican, Diana Benea, Albert Takacs, Viorel Pop
Faculty of Physics, Babes-Bolyai University, Cluj-Napoca, Romania

In this work we investigate the structural and magnetic properties
of Fe65Co35 thin films deposited on Cr seed layers. The films were
deposited using DC magnetron sputtering. The Cr seed layers were
obtained by depositing 100 nm of Cr on Si(100)/SiO 2 substrates at
250 °C from a high-purity Cr target. Fe65Co35 layers with thicknesses
ranging from 10 to 100 nm were deposited at room temperature
on top of the Cr seed layers from a high-purity Fe65Co35 target.
Electronic structure calculations were performed using the TightBinding

SPR-KKR

method

[1,2]

using

the

experimentally

determined lattice parameters.
X-ray diffraction results show that the deposited Cr layers are
highly textured along the (200) direction, in agreement with
previous results [3]. All of the obtained Fe 65Co35 layers are
polycrystalline. For lower thickness values, the Fe65Co35 layers are
textured along the (200) direction, however, they become similar
to bulk-Fe65Co35 with increasing thickness.
Electronic band

structure

calculations

were

performed

in

configurations consisting of 1-4 monolayers (ML) of Fe and 1-4 ML
of Fe0.5Co0.5, respectively, on top of a Cr(100) seed layer. For the
1ML of Fe/Cr (100) configuration the Fe spin magnetic moment is
close to the bulk-value (2.2 μB) with an increased orbital moment
(0.1 μB). For 1-4 ML Fe0.5Co0.5/Cr(100) configurations, the spin
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moment of Fe on the upper layer increases with increasing Fe-Co
layer thickness. It was found that the upper layer of Fe induces a
ferrimagnetic behavior in the Cr substrate. Fe 0.5Co0.5 has the same
influence on the substrate, but the magnitude of the Cr magnetic
moments is suppressed by adding Co to the deposited layer. Also,
the Cr magnetic moments decrease by increasing the number of
the deposited Fe-Co layers.
[1] H. Ebert et al., Rep. Prog. Phys., 74, 096501 (2011).
[2] R. Zeller et al., Phys. Rev. B, 52, 8807 (1995).
[3] Y. C. Feng et al., J. Appl. Phys., 76, 7311 (1994).

T1-P24: Structural and optical properties of Sn-doped ZnO thin
films prepared using the spray pyrolysis technique
Abdullah Yildiz1, Elif Ozturk2, Tulay Serin3,
Department of Energy Systems Engineering, Faculty of Engineering
and Natural Sciences, Yıldırım Beyazıt University, Ankara, Turke
2
Department of Engineering Physics, Faculty of Engineering, Ankara
University, Ankara, Turkey
3
Department of Engineering Physics, Faculty of Engineering, Ankara
University, Ankara, Turkey
1

Sn-doped ZnO thin films were prepared using the spray pyrolysis
technique. A number of techniques, including X-ray diffraction,
atomic force microscopy and UV-VIS spectroscopy were used to
characterize the structural and optical properties of the samples.
Some factors affecting the morphologies and optical properties
were also investigated in terms of content of Sn dopant. The
estimated values of the grain size and strain were used to correlate
them with the values of band gap.
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T1-P25: The effect of co-doping on electrical transport
properties of ZnO films prepared using sol-gel spin coating
method
Abdullah Atilgan1, Abdullah Yildiz1, Ilker Kara2, Tülay Serin2
1

Department of Energy Systems Engineering, Faculty of Engineering and Natural
Sciences, Yıldırım Beyazıt University, Ankara, Turkey
2
Department of Engineering Physics, Faculty of Engineering, Ankara University,
Ankara, Turkey

The temperature dependence of the electrical transport properties
of ZnO films prepared by a simple sol-gel spin coating method was
investigated by changing impurity atoms (Cu and Sn) while keeping
the Al dopant of the system fixed. The temperature dependent
conductivity measurements for the films revealed that electrical
transport occurs via a simple thermal activation process at high
temperatures, while the variable range hopping (VRH) is found to
dominate electrical transport at low temperatures. Impurity
elements played a significant role on electrical characteristics.
T1-P26: Effects of Co and Cu dopants on the structural, optical,
and electrical properties of ZnO nanocrystals
Ilker Kara1, Abdullah Yildiz2, Şirin Uzun3, Abdullah Atilgan2, Tülay Serin1
1

Department of Engineering Physics, Faculty of Engineering, Ankara University,
Ankara, Turkey
2
Department of Energy Systems Engineering, Faculty of Engineering and Natural
Sciences, Yıldırım Beyazıt University, Ankara, Turkey
3
Department of Engineering Physics, Faculty of Engineering, Gaziantep
University, Gaziantep, Turkey

Co and Cu doped ZnO nanocrystals were successfully deposited by
a sol-gel process. The structure of the samples was characterized
by X-ray diffraction. The effects of the dopants on electrical and
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optical properties of ZnO were investigated by electrical
conductivity measurements and UV-VIS spectroscopy, respectively.
We found that the electrical conduction was controlled by grain
boundaries and the electrical conductivity decreased with dopants
due to increasing surface trap density. The band gap also slightly
decreased with dopants and decreasing grain size due to a
deterioration of the crystalline structure.
T3-P8:
Gold
electrodes
modified
graphene/chitosan nanocomposite for
detection

with
N-doped
selective Pb(II)

Lidia Magerusan, Crina Socaci, Florina Pogacean, Maria Coros,
Marcela-Corina Rosu, Stela Pruneanu, Ioan Ovidiu Pana, Cristian
Leostean
Isotopic Physics and Technology, National Institute for Research and
Development of Isotopic and Molecular Technologies, Cluj-Napoca, Romania

The altering of living environment is one of the most complex
problems of mankind due to its repercussions, in most cases
irreversible and chronic, with negative impact on human health.
Through industrial pollution some metal (copper, nickel, cadmium,
chromium, lead, mercury, zinc) ions reach water sources. These
items are considered particularly dangerous pollutants due to the
imbalances and diseases that they can cause (even at low
concentrations) and because of their cumulative effect in the body.
Hence, heavy metal ions severely harm human health, and for this
reason, it has become a critical and necessary issue to accurately
detect and quantify them by developing simple, fast and sensitive
methods. The main features of electrochemical detection are: short
analytical time, low cost, high sensitivity and adaptability. The aim
of the present study was to develop a new type of electrochemical
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sensor based on the association of a natural polymer (chitosan)
with N-doped graphene. The hybrid nanocomposite combines the
properties of both classes of materials in order to obtain specific
requirements for selective Pb(II) electrochemical detection. The
design and sensing mechanisms of these electrodes are discussed.
The cyclic voltammetric response of the modified electrodes was
tested in 0.2 M KCl solution, at different Pb(II) concentrations
(ranging from 1x10-7 up to 1x10-4 M), in the presence and absence
of other interfering species (Cu 2+; Ni2+). A higher sensitivity and
lower detection limit (of about 8x10 -8 M) was achieved, as
compared to the bare gold surface. The excellent performances of
the new electrochemical sensor are attributed to the large surfaceto-volume ratio, high graphene conductivity and good chitosan
adsorption properties which promote the direct electron transfer
between heavy metal ions and electrode surface.
Acknowledgment. "Financial support from the National Authority for
Scientific Research and Innovation - ANCSI, Core Programme, Project
PN16-30 02 01 is gratefully acknowledged."

T3-P9: Screen-printed electrodes modified with graphene for
heavy metal ion detection
Marcela-Corina Rosu, Lidia Magerusan, Crina Socaci, Florina Pogacean,
Maria Coros, Stela Pruneanu
Isotopic Physics and Technology, National Institute for Research and
Development of Isotopic and Molecular Technologies, Cluj-Napoca, Romania

The pollution with heavy metal ions is one of the most serious
environmental problems, which undermines global sustainability.
Heavy metals are different from other contaminants since the
human body is unable to eliminate them, and they become toxic
above a certain limit. The metals remain in solid form in the body,
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accumulate in the organs, and lead to various kidney diseases,
developmental problems such as autism, Parkinson, Alzheimer,
cancer, and in some cases even death. Along time many efforts
have been made in developing portable sensors, which allow the
monitoring of heavy metal ions in the environment. The
incorporation of hybrid composite materials (based on a natural
polymer-chitosan and N-doped graphene) into sensors leads to
significant improvement in the performance of devices in terms of
sensitivity, selectivity, detection capability and portability. The aim
of the present study was to investigate the resistive response of
screen-printed

electrodes

modified

graphene/chitosan nanocomposite
detection of various metal ions

for

(Cu 2+,

with

N-doped

the adsorption

Pb2+,

Ni2+

and

and

Co2+).

The

modified electrodes show high performance in terms of linear
range (from 1x10-7 to 1x10-4 M) and very low detection limit of
about: 9x10-8 M in case of Cu(II); 1.6x10-7 M for Pb(II); 1.7x10-7 M
for Co(II) and 2.2x10-7 M for Ni(II).
Acknowledgment. Financial support from the National Authority for
Scientific Research and Innovation - ANCSI, Core Programme, Project
PN16-30 02 01 is gratefully acknowledged.

T3-P10: Evaluation of electrospun PVDF fibers
PVDF/CoFe2O4 fibrous composite as oil spill sorbents

and
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Petrisor Samoila, Anton Airinei, Liviu Sacarescu
Laboratory of Polymer Physical Chemistry,
Macromolecular Chemistry, Iasi, Romania

Petru

Poni

Institute

of

Accidental pollutions of natural waters with oil spills can be
physically removed by sorbent materials [1]. In this work, we
demonstrated the preparation of PVDF-based fibrous sorbents by
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means of the electrospinning technique. Polymeric fibers were
electrospun from dope solutions containing 23% w/w PVDF
dissolved in an organic mixture of DMF and acetone (3:2 v/v). All
electrospinning experiments were done at 25 kV (voltage); 15 cm
tip-to-collector distance and 0.75 ml/h feed flow-rate. The fibrous
nanostructured composite (PVDF/CoFe 2O4) was electrospun from
a dope solution containing an additional amount of 5% w/w spinel
ferrite. The inorganic component (CoFe 2O4) was obtained by the
sol-gel auto-combustion method using citric acid as a fuel agent
[2]. The pure spinel phase of CoFe 2O4 was confirmed by XRD
analysis. Electrospun sorbents (PVDF and PVDF/CoFe 2O4) were
characterized by SEM and FTIR methods. In addition, the composite
sorbent revealed good magnetic properties that are of real interest
to facilitate the separation of the oil-loaded sorbent under the
external magnetic field. Finally, the produced electrospun sorbents
were tested for sorption of oily liquids, such as decane, dodecane
and commercial motor oils. The morphology and sorption
performance of the PVDF-based electrospun fibers are shown in
Fig.1. According to Fig.1a, the electrospun composite sorbent has
an ultrathin fibrous structure and the inorganic magnetic particles
are randomly attached to the polymeric fibers. As illustrated in
Fig.1b, the sorption capacity of the produced PVDF-based
materials ranged from 8 to 23 g/g, depending on the type of oily
liquid tested.
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Fig.1. Plots showing the morphology and sorption performance of the
PVDF-based electrospun fibers; (a): SEM image of the electrospun
fibrous composite PVDF/CoFe2O4; (b): Sorption capacity of the
produced fibrous sorbents PVDF and PVDF/CoFe2O4 depending on
the type of tested oily liquid.
Acknowledgements. This work was supported by a grant of the
Romanian National Authority for Scientific Research and Innovation,
CNCS – UEFISCDI, project number PN-II-RU-TE-2014-4-1266.
[1] Saito M, Ishii N, Ogura S, Maemura S, Suzuki H., Spill. Sci. Technol.
Bull. 8 (2003) 475-482.
[2] P. Samoila, C. Cojocaru, I. Cretescu, C.D. Stan, V. Nica, L. Sacarescu,
V. Harabagiu, J. Nanomater. (2015) ID 713802.

T3-P11: A study of lead iodide (PbI2) thin films for perovskite
solar cell application
Hanaa AlMaghamsi, Iulia Salaoru, Shashi Paul,
Emerging Technologies Research Centre, School of Engineering and Sustainable
Development, Faculty of Technology, De Montfort University, Leicester, United
Kingdom

Lead iodide (PbI2) is employed in realising of an active layer of
perovskite material for emerging solar cells. The perovskite
material (e.g CH3NH3PbI3) is achieved by two-step sequential
deposition method; PbI2 thin film is made firstly onto substrate and
then an organic component (CH 3NH3I) is deposited on the top of
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PbI2 film. The transformation of these layers into perovskite
materials is driven by thermodynamical parameters; namely the
temperature.

The

resultant

perovskite

materials

(such

as

CH3NH3PbI3) are then used in the fabrication of emerging
photovoltaic solar cells. There are few reports [1-4], available in the
literature, related to the influence of the morphology of PbI 2 thin
films on the stability and electrical characteristics of the ensuing
perovskite films. In this work, we will be presenting the deposition
of PbI2 thin films and systematically analyse of the deposited films
by UV-Vis spectrometry, X-ray diffraction techniques and their
electrical behaviour by the pico - ammeter.
T3-P12: GDL/catalyst assembly based on carbon xerogels for
pem fuel cells
Alexandra M.I. Trefilov1, Laurentiu Popovici1, Eugeniu Vasile2, Catalin
Ceaus1, Elena C. Serban1, Athanasios Tiliakos1, Ioan Stamatin1
1

Nano-SAE Research Centre, Univ of Bucharestersity, Bucharest, Romania
Physics, National Institute for Laser, Plasma and Radiation Physics, Magurele,
Romania
2

A novel catalyst/GDL/membrane ensemble was prepared using
carbon xerogels to replace the classical carbon paper /carbon cloth
gas diffusion layer, (GDL)-microporous layer and catalyst-coated
membrane. The GDLs, carbon paper-carbon xerogel-graphene,
were synthesized by immersing carbon paper in a resorcinolformaldehyde-graphene oxide solution. Xerogel crosslinking is
produced in a centrifugal field at different G-Forces (0G, 125G,
250G) to control porosity and structure. The resulting substrates
were treated at 800 °C in an inert atmosphere to achieve
conductivity and porosity profiles similar to classical GDLs. A Pt-ink
catalyst was directy sprayed on the carbon paper–xerogel
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substrates and assembled by hot pressing against a Nafion
membrane. The PEMFC polarization curves show low ohmic
resistances (<100Ohm), maximum current densities of 600-800
mA/cm2 at a given catalyst loading of 0.3 mg Pt/cm2 on the anode
and 0.6 mgPt/cm2 on the cathode.
T3-P13: Thermal performance of nanoparticle-enhanced
paraffin as phase-change material
Farqad Rasheed Saeed 2, Widad Albanda3, Muhammad Al-Timimi4,
Mustafa Zaid Abdullah2, Adriana Elena Balan1, Catalin Ceaus1, Eugeniu
Vasile5, Elena Cristina Serban1, Ioan Stamatin1,
1

Nano-SAE Research Centre, Faculty of Physics, University of Bucharest,
Bucharest, Romania
2
Directorate of Materials Reasearch, Ministry of Science and Technology,
Bagdad, Iraq
3
Science Department, College of basic Education- AL-Mustansiriyah University,
Bagdad, Iraq
4
Physics Department, College of Science, University of Diyala, Diyala, Iraq
5
Advanced Polymer Materials Group, University Politehnica of Bucharest,
Bucharest, Romania

Phase change materials (PCMs), i.e. materials that store and release
thermal energy loads during phase transitions, have found direct
applications in thermal energy storage and thermal management
of electronic devices. Paraffin wax constitutes a popular PCM due
to its chemical stability (as an alkane) and considerable latent heat;
however, paraffin’s thermal performance (e.g. thermal conductivity)
has posed consistently as a problem in its further realization as a
PCM. To address this, we have synthesized metallic nanoparticles
by co-precipitation methods to use as additives to the paraffin
PCM. We characterized the produced nanoparticles by AFM, SEM,
FTIR, EDX, and Raman spectroscopy. Different mixing ratios of
nanoparticles in paraffin resulted in different thermal properties of
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the produced composite. Differential scanning calorimetry was
used to investigate the nanoparticle-enhanced paraffin’s thermal
performance (latent heat and melting point).
T3-P14: Sol-gel synthesis of Co:Ni nano-composites
Muhammad Al-Timimi4, Mustafa Zaid Abdullah2, Farqad Rasheed
Saeed2, Widad Albanda3, Eugeniu Vasile5, Catalin Ceaus1, Adriana
Elena Balan1, Elena Cristina Serban1, Ioan Stamatin1
1
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3
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Bagdad, Iraq
4
Physics Department, College of Science, University of Diyala, Diyala, Iraq
5
Advanced Polymer Materials Group, University Politehnica of Bucharest,
Bucharest, Romania

Nano-powders of Co and Ni, and Co:Ni nanocomposites were
prepared according to the sol-gel method. The synthesis employs
citric acid as the burning agent, with the metal nitrate to citric acid
ratio at 1:2 at a constant neutral pH. As a final step, the powders
were sintered at temperatures (500°C) for 2h, to examine the
effects of calcinations temperature in the nanocomposite structure;
the pH of the precursor was maintained at 7. We investigated the
electrochemical

and

structural

properties

of

Co:Ni

nanocomposites, and further characterized them by XRD, SEM and
FTIR.
T3-P15: Mn-doped ZnO anodes to improve the performance of
Sodium ion batteries
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Cristina Serban1, Catalin Ceaus1, Ioan Stamatin1
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4
Physics Department, College of Science, University of Diyala, Diyala, Iraq
5
Advanced Polymer Materials Group, University Politehnica of Bucharest,
Bucharest, Romania

Sodium ion batteries (SIBs) have recently received significant
attention as a low-cost alternative to lithium ion batteries (LIBs).
ZnO and Mn-doped ZnO nano-composites were synthesized by
sol-gel methods. Scanning electron microscopy, atomic force
microscopy,

energy

dispersive X-ray

analysis

and

Raman

spectroscopy were used to investigate the prepared nanomaterials.
Our nanocomposites were employed as anode materials of SIBs to
improve the anodic performance in terms of energy density and
capacity by selectively controlling oxidation and reduction
reactions. The electrochemical properties of different anode
materials were examined by cyclic voltammetry (CV) to obtain the
energy density, capacity and life cycle for each anodic material of
SIB.
T3-P16: TiO2-Ti oxynitrides composites - perspectives in
photocatalytic hydrogen generation
Widad Albanda3, Farqad Rasheed Saeed 2, Mustafa Zaid Abdullah2,
Muhammad Al-Timimi4, Adriana Elena Balan1, Catalin Ceaus1, Eugeniu
Vasile5, Elena Cristina Serban1, Ioan Stamatin1
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A comparison study TiO2 – sintered and composites TiO 2 - TiON
(titanium oxnitrides) for photoelectrochemical applications is
reported. Research on active photo-catalytic materials focuses on
both photo-catalysts and chemo-catalysts. Nanoparticles of TiON
were prepared according to the arc discharge method in
submerged liquid and deposited on sintered TiO 2 pellets. TiO2 TiON composites were evaluated in an photoelectrochemical cell
related to the hydrogen generation and characterized by XRD, SEM
and FTIR. Samples show an improved photocatalytic yield over 15%
in comparison with TiO2.
T3-P17: Oxadiazole based copolymer for white light emitting
organic diodes
Andrei Diaconu1, Aurelian Rotaru1, Luminita Marin2
1

Faculty of Electrical Engineering and Computer Science, "Stefan cel Mare"
University, Suceava, Romania
2
Laboratory of Polymeric Materials Physics, "Petru Poni" Institute of
Macromolecular Chemistry, Iasi, Romania

Organic light emitting diodes (OLEDs) currently constitute a low
energy consumption lighting solution that mobilized the research
forces all over the world. Among the OLEDs, those emitting white
light are especially important for illumination, but their obtaining
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is a real challenge, due to the difficulty of obtaining organic
molecules with such an extended conjugation.

Fig.1. OLEDs light emision, current voltage characteristics and
luminescence

To reach this desideratum, we designed an alternant copolymer
based on oxadiazole and fluorene building blocks. Its synthesis
succeeded by microwave polymerization using FeCl 3 as catalyst, as
has been confirmed by FTIR and NMR spectroscopy and the
polymeric

nature

was

determined

by

gel

permeation

chromatography. The polymer was soluble in organic solvents such
as chloroform, dimethilsulfoxide, toluene, dimethilformamide or Nmethylpirolidone. The polymer demonstrated the ability to act
itself as active substrate in building OLEDs with white light emission
(Fig.1). The obtained device shows typical current–voltageluminance characteristics of organic LEDs when spin coated on top
of a PEDOT:PSS conductive polymer (Fig. 1) as well as without the
use of a charge injection layer.
Acknowledgements. The research leading to these results has received
funding from the Romanian National Authority for Scientific Research,
MEN – UEFISCDI, project number PN-II-PT-PCCA-2013-4-1861
(contract number 272/2014). The infrastructure used for this work was
partially supported by the project “Integrated Center for research,
development
and
innovation
in
Advanced
Materials,
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Nanotechnologies, and Distributed Systems for fabrication and
control”, Contract No. 671/09.04.2015, Sectoral Operational Program
for Increase of the Economic Competitiveness co-funded from the
European Regional Development Fund.

T3-P18: Microstructural investigations of Ar ion irradiated
nanostructured ZrC and ZrN thin films
Bogdan S. Vasile1, Doina Craciun2, Catalin Martin1, Valentin Craciun2
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3
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Detailed studies investigating the effects of 800 keV Ar ion
irradiation on the microstructure of nanostructured ZrC and ZrN
thin films were performed [1]. The films were grown on Si
substrates from room temperature up to 500 ºC using the pulsed
laser deposition technique in a special stainless steel chamber,
where ultra-high vacuum conditions prior to deposition could be
achieved. The grown films exhibited nanometer size crystalline
grains and a low level of oxygen contamination. Atomic force
microscopy images showed that films were very smooth, with rms
values below 1 nm. The smooth and flat surface allowed for high
quality X-ray reflectivity (XRR), X-ray diffuse reflectivity and grazing
incidence X-ray diffraction (GIXRD) investigations to be performed
at incidence angles around the critical angle values. Also,
nanoindentation studies were performed using very small loads,
which resulted in penetration depths smaller than 100 nm,
confining the investigations to the volume affected by the ion
irradiation, without major contribution from the substrate. The XRR
and GIXRD results indicated that after irradiation there is a small
density decrease, accompanied by an increase in the lattice
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parameters and a change in the texture of the films. More
intriguing,

transmission

electron

microscopy

investigations

showed a significant increase in the grain size. The optical
reflectance measurements showed a decreased of the carriers
scattering rate and an increase of the optical conductivity,
confirming the increase of the grain sizes after irradiation. While
the underlying Si substrate was completely amorphized up to a
depth of several hundreds of nm for fluences around 10E15
ions/cm2, the ZrC and ZrN films retained their crystalline structure
without the appearance of any large scale defects. These results
confirmed that nanostructured films possess a better radiation
resistance than polycrystalline films.
Acknowledgement: This work was supported by UEFISCDI grant
number ID 337 and NUCLEU program.
[1] D. Craciun et al, J. Nuclear Materials, 468 (2016) 78-83.

T3-P19: APCVD of Vanadium oxides at 300 oC for Li-ion
batteries
Dimitra Vernardou1, Dimitris Louloudakis1, Michalis Rasoulis2, Mirela
Suchea1, Nikolaos Katsarakis1,3, Emmanouil Koudoumas1,3
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2
Mechanical Engineering Department, Technological Educational Institute of
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3
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Many methods such as magnetron sputtering, atomic layer
deposition, spin coating, sol-gel and chemical vapor deposition
(CVD) have been used for the deposition of vanadium oxide
coatings on glass substrates. Among these techniques, CVD is a
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simple, low cost environmental friendly technique. In this work,
metastable vanadium dioxide was prepared by atmospheric
pressure CVD using vanadium (V) oxytriisopropoxide as precursor
on SnO2-precoated glass substrate for various N2 flow rates
through the bubbler of vanadium precursor. The samples were
characterized by x-ray diffraction and field-emission scanning
electron microscopy. Furthermore, cyclic voltammetry was used for
the estimation of specific charge, specific discharge capacitance
and stability of the electrodes upon 500 continuous scans during
Li-ion intercalation and deintercalation processes. Additionally,
electrochemical impedance spectroscopy was performed to study
the electron transport and recombination properties of the
coatings. The properties/electrochemical performance relationship
of the materials was evaluated for electrodes in Li-ion batteries.
T4-P12: Synthesis of hard magnetic nanocomposites based on
exchange interaction in oxidic systems
Elena Chitanu, Mirela Maria Codescu, Wilhelm Kappel, Delia Patroi,
Eugen Manta
Advanced Materials, R&D National Institute for Electrical Institute
ICPE-CA, Bucharest, Romania

The

magnetic

nanostructured

systems,

constituted

from

magnetically hard and soft phases that interact by magnetic
exchange coupling, are potential candidates to replace the
conventional single-phase materials. Here we report the synthesis
by

chemical

route

of

the

exchange

coupled

ferrites

nanocomposites, using the BaO•6Fe 2O3 and CoO•Fe2O3 as hard
magnetic, respectively soft magnetic phases. The subsequent
calcination converts the assembly into BaO•6Fe 2O3/CoO•Fe2O3
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nanocomposites, which exhibit hard magnetic characteristics, due
to the effect of exchange interaction occured between the two
phases. The prepared nanocomposites were structural, through
XRD and magnetic, through magnetometry, characterised. The
values reached for saturation magnetisation are 40 – 50 emu/g and
for coercivities 1000 – 2000 Oe. The obtained value of ratio
between remanent magnetisation and saturation magnetisation
greater than 0.5 (Mr/MS = 0.52) that the two phases are exchange
coupled.
T4-P13: Structural and functional studies on LSMO thin films
with possible application in spintronics
Aurelian Carlescu1,3, Ivan Morazau1, Corneliu Doroftei3, Adriana Popa4,
Marius Dobromir2, Daniel Tampu5, Christian Bernhard1, Felicia Iacomi2
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2

LSMO (La0.875Sr0.125MnO3) thin films were deposited on LSAT
(Sr0.7La0.65Al0.65Ta0.35O3) substrates in order o investigate their
possible use in spintronic devices. The epitaxial grown films of 120
nm thick were structural and compositional characterized using Xray diffraction and X-ray photoelectronic spectroscopy. Thin film
magnetic properties were investigated by electron paramagnetic
resonance. Temperature dependences of electrical and magnetic
properties were also investigated and discussed.
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T4-P14: Spin dependent transport properties in magnetic
tunnel junctions with NaBr-AgBr based barriers
Petru Vlaic1,2, Emil Burzo1
1
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2

The transport properties of Fe/Na1-xAgxBr/NaBr/Na1-xAgxBr/Fe and
Fe/AgBr/mNaBr/AgBr/Fe magnetic tunnel junctions were studied
by means of self-consistent atomistic first principles calculations. A
model interface with Fe atoms sitting atop of Ag(Na) and Br
positions has been considered. The ballistic electronic transport
properties in the current-perpendicular-to plane (001) geometry
and zero bias field were analysed.

Fig. 1. FM and AFM conductances of Fe/Na1-xAgxBr/NaBr/Na1xAgxBr/Fe tunnel junctions
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Fig. 2 TMR values for Fe/Na1-xAgxBr/NaBr/Na1-xAgxBr/Fe tunnel
junctions

In

the

case

of

Na1-xAgxBr/NaBr/Na1-xAgxBr

barriers,

the

conductances decrease in the composition range 0.2 ≤ x ≤ 0.8
(Fig.1). High TMR ratios, of 103 %, have been evidenced for the end
series

compositions

exponentially with

(Fig.2).
the

The

barrier

conductances

thickness

in

decrease

the case

of

Fe/AgBr/mNaBr/AgBr/Fe MTJ. The largest contribution to the FM
conductance results from the spin-up electrons. The k|| resolved
conductances of FM and AFM states are also analysed.
This work was supported by the Romanian Ministry of Education and
Research (UEFISCDI), grant no. PN-II-ID-PCE-2012-4-0028.

T4-P15: Two-step spin transition driven by lattice architecture
in spin crossover coordination polymers
Daniel Chiruta1,2, Ionela Rusu1, Jorge Linares2, Yann Garcia3, Aurelian
Rotaru1
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The potential applications of spin crossover (SCO) materials as
temperature and pressure sensors [1], actuators, memory devices
or electrical switches [2] and their possible spin state control at the
molecular level are some important assets of these fascinating
switching materials. In the last years several experimental and
theoretical studies concerning the role of cooperativity in SCO
compounds have been reported [3,4] giving a great attention to
stepwise transitions in particular those presenting a two-step SCO
behavior. It is nowadays commonly accepted that this type of
switching phenomenon results from a synergistic effect between
intramolecular interactions favoring a mixed-spin state and
intermolecular interactions favoring like-spin species domain. In
this paper we present a theoretical study of the lattice architecture
effect on the the spin transition properties by taking into account
both ferro- and antiferromagnetic like interactions.
[1] C. M. Jureschi, et al. Sensors, 15 (2015) 2388.
[2] A. Rotaru, et al. Adv. Mater., 25 (2013)1745.
[3] C. Enachescu, et al. J. Phys. Chem., Solids, 62 (2001)1409.
[4] D. Chiruta, et al., J. Appl. Phys., 115 (2014) 053523.

T7-P8: Spectroscopic investigation of some PEG aqueous
systems
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Papuc 2, Razvan Stefan2
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PEG is a hydrophilic polymer with possible applications in the
medicine and pharmaceutical domains as matrix for active medical
substances. Gels and polymeric membranes can be obtained from
this polymer after hydration. These systems can include in their
structure different drugs or nanoparticles with pharmaceutical
effects, [1, 2]. The hydration can modify some physical properties
of the initial polymer. The work deals with the investigation of
possible modification induced by the addition of water. Samples
with different concentration PEG-water were investigated by
fluorescence and IR methods.
IR data shows the apparition of the vibration bands of water in the
spectrum of the gels after hydration, with intensities depending on
the concentration of water. However, the spectral position of the
vibration bands of the pure PEG are not affected by the presence
of water. That means no modification of the molecular structure of
the polymer after hydration. The fluorescence investigations were
done at different excitation frequencies in the domain 280-450 nm.
The most interesting effect was observed for excitation in the
domain 400-450 nm. A displacement of the fluorescence peaks
towards high wave lengths appears after hydration. The
displacement depends monotonically on the concentration of
water. This behavior indicates some possible interaction between
the polymer and water molecules.
[1] Joanne Manson, Dhiraj Kumar, Brian J. Meenan, Dorian Dixon, Gold
Bull (2011) 44: p 99–105.
[2] Chie Kojima, Yasuhito Umeda, Atsushi Harada, Kenji Kono, Colloids
and Surfaces B: Biointerfaces 81 (2010) p 648–651.

T7-P9: MAPLE deposition of Fe3O4-polyaniline coatings for
biomedical applications
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Thin films of polyaniline (PANI) and PANI/Fe 3O4 were synthetized
using matrix assisted pulsed laser evaporation (MAPLE) technique.
The experiments were carried out in a vacuum chamber using a
KrF* excimer laser source (λ=248nm, τFWHM≈25ns), maintaining the
same deposition parameters. The structural, compositional and
optical properties of the deposited films were analyzed using the
X-Ray diffraction, wettability investigations, FTIR and UV-VIS
spetroscopies. SEM and AFM investigations were conducted to
characterise the films morphology. In order to evaluate the
biocompatibility

and

cytotoxicity

of

coatings,

MTT

and

immunostaining assays were carried out. The MG63 cells
morphology was also examined by SEM analyses, after chemical
fixation. Electrochemical measurements showed that PANI based
coatings were corrosion resistant.
T8-P5: Polyethylene glycol mediated synthesis of noble metal
and magnetic nanoparticles for biomedical applications
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Noble metal and magnetic nanoparticles (MNPs) constitute
important platforms for various biomedical applications owing to
their interesting material properties never before observed.
Therefore, there is a strong demand for developing synthesis
strategies capable of producing ready to use biocompatible
nanoparticles in a facile, rapid, and cost friendly manner.
Polyethylene glycol (PEG) is nowadays one of the most used
biopolymer, being a principal component in different classes of
therapeutic agents which are already in clinical use. We present a
simple synthesis method for preparing stable biocompatible silver
(AgNPs) and gold (AuNPs) colloids by the reduction of either silver
nitrate or gold(III) chloride hydrate with PEG at alkaline pH in
aqueous media. TEM images show that both the silver and gold
nanoparticles are spherical in shape being covered by a thin PEG
layer. The PEGylate AgNPs and AuNPs provide surface enhanced
Raman (SER) signals of different analytes comparable to those
achieved using classical colloids. The anionic PEGylated AuNPs can
electrostatically attach on the surface of cationic liposomes being
able to deliver a SER spectra of the liposomes in aqueous media
and ambient conditions. Moreover, we show that PEG200 in the
presence of sodium acetate enables the reduction of different
magnetic precursors in a solvothermal system giving rise to
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polydispersed F3O4, CoFe2O4, MnFe2O4 and NiFe2O4 MNPs
exhibiting a polyhedral shape and tunable size as a function of the
reaction time. These MNPs, in the presence of an alternating
magnetig field (f = 355 kHz, H = 5-65 kA/m), deliver hight amount
of heat (up to 2000 W/g) at low concetration in aqueose media.
Their interactions with different types of cancer cells is also
discussed.
Acknowledgements: This research was supported by the Romanian
National Authority for Scientific Research, CNCSIS-UEFISCDI, project
nos. PN-II-ID-PCE-2012-4-0531, PN-II-ID-PCE-2011-3-0954 and PNII-RU-TE-2014-4-1770.

T8-P6: Structure and in vitro behavior of selenium embedded
phosphate based glasses
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Multicomponent SeO2-P2O5-CaO-Mg2O-Na2O glasses prepared by
classical melting method were characterized through X-ray
diffraction (XRD), Scanning Electron Microscopy (SEM) along with
Energy Dispersive X-ray Analysis (EDAX), X-ray photoelectron
spectroscopy (XPS) and Fourier Transform Infrared (FTIR). The study
of these glasses was done in order to supply information regarding
their structural particularities since the selenium role in biological
environment, is still under debate. The XRD analysis confirmed the
vitreous character of the as-prepared samples, while SEM and
EDAX measurements indicated the presence of some nonhomogeneous domains on their surfaces with approximately
similar elemental composition. The XPS tehnique was used to
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determine the nature of chemical bonding and the elemental
composition at the samples surfaces. According to FTIR
spectroscopy, the local structure of glasses up to 10 mol% SeO2 is
mainly built by small phosphate units such as pyrophosphate and
some metaphosphate units. For SeO 2 content higher than 5 mol%,
the modifier role of selenium ions is strongly reflected on the local
structure,
Q2

dominated

in

this

case

by

pyrophosphate

tetrahedrons connected through P-O-P linkages.
The surface reactivity of the samples has been analyzed in

vitro by immersion in simulated body fluid (SBF) at 37°C for 14
days. The XRD, SEM-EDAX, XPS and FTIR methods were employed
to characterize the structural changes occurred on the surface of
SeO2-P2O5-CaO-Mg2O-Na2O samples reacting with SBF. The X-ray
diffraction

patterns

demonstrated

the

formation

of

a

hydroxycarbonate apatite layer on the samples surface. Following
the

SEM-EDX

and XPS data, the influence of selenium

concentration on the bioactivity of samples was followed.
T8-P7: Chitosan physical properties for pharmaceutical
applications
Faisal Al-Behadili1, Ana Cucu1, Elena Cristina Serban1, Cornelia
Nichita1,2, Ioan Stamatin1
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Chitosan is one of the most important components in the
pharmaceutical field (for lowering cholesterol, polyelectrolyte
complexes, as drug targeting polymer). It is produced through the
alkaline deacetylation of a natural polymer (chitin). Inotropic
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gelation methods have been used to prepare nanoparticles of
chitosan. Our research focused on preparing samples with different
concentrations of chitosan (from 1% to 5%) in solution of acetic
acid (3.5 wt%), which were characterized by their physical
properties (viscosity, molecular weight, density, and nanoparticle
size). The results give indications of the optimum method for which
this mixture can be used in pharmaceutical and biological
applications. Our future research will focus on incorporating the
optimum chitosan solution in a mixture containing the active
substance from a medicinal plant for pharmaceutical applications.
T8-P8: Bioceramics comprising silver nanoparticles, as a new
generation of antimicrobials
Ancuta Danistean1, Corina Garbo1, Reka Balint1, Gheorghe Tomoaia2,
Aurora Mocanu1, Sorin Rapuntean3, Ossi Horovitz1, Maria TomoaiaCotisel1
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Bioceramics, mainly hydroxyapatite (HAP, Ca10(PO4)6(OH)2) are
major

nano

materials

having

a

high

bioactivity

and

biocompatibility, with vast applications in orthopedic surgical
treatment of fractures, where bacterial infection still remains a
significant cause of infection in the bone repair and regeneration.
Hydroxyapatites comprising silver nanoparticles (AgNPs) are
promising candidates for the removing bacterial threat. To evaluate
the antimicrobial activity of HAP containing AgNPs, for different
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AgNPs amounts, expressed in wt% in AgNPs (e.g., from 0.01% to
5%), various composites were successfully prepared by synthesis of
hydroxyapatite in aqueous medium mixed with previously
synthesized AgNPs. The antimicrobial effect of these composites
was tested against several different pathogenic species such as
Staphylococcus aureus, Bacillus cereus, Escherichia coli, Candida
albicans, Prototheca zopfii and Micrococcus sp. Significant results
were obtained at relatively low AgNPs concentrations ranging from
0.12 to 2.5% AgNPs, indicating an excellent distribution of AgNPs
on HAP nanoparticles. These nanomaterials represent a new
generation of antimicrobials with potential applications in coating
layers on orthopedic implants preventing infections after surgical
procedures.
T8-P9: Comparison between active and passive gas Radon
monitoring approaches for human health protection
Francesco Lamonaca1, Domenico Luca Carnì2, Valentina Nastro3, Luigi
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Radon is the second cause of cancer lough. It is generated by heavy
metals naturally present in soil. Since it is a noble gas, it cannot be
chemically filtered and it passes through land, up into the
basements and in the other floors of the buildings [1]. Radon
pollution monitoring is, up today, the main tool to protect human
health. Recent literature has highlighted that also building
materials can contain heavy metals and then can be gas Radon
sources [2]. As a consequence, the monitoring must be extended
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not only to place with geological characteristics more prone to gas
Radon generation, but to all the human environment at risks:
basements, environments with low air recirculation, environment
containing ornaments, furnishings, and grave goods made in stone
or concrete. Aim of this work is to compare active and passive
noninvasive methods for the Radon gas monitoring to establish
which approach furnishes more reliable measurements on the basis
of the environment usage. The work is part of a wider monitoring
in progress in the Calabria Region (Southern Italy). The area under
investigation is San Giovanni in Fiore (CS) located in the Sila upland
plain. Anannual non-invasive monitoring is carried out on many
buildings of the Sila area, with reference to their different building
materials. A nuclear track detector has been used (Solid State
Nuclear Track Detector) for passive monitoring, and an ionization
chamber is used for the active one. The comparison is executed by
monitoring, with both methods, many different environments of
historical buildings and by analyzing the historical trend of the
acquired Radon concentrations. The obtained results: (i) confirm
that the buildings made of local granite have greater indoor radon
concentrations and, (ii) highlight that for busy environments active
monitoring furnishes more reliable results with respect to the
passive one. The local granitic rocks, representative of the
geological area, have been analyzed by gamma spectrometry
involving a Canberra system HPGefixed detector cooled byliquid
nitrogen detecting high radio-emission values of standard
radionuclides such as

226Ra,232Th

and 40 K.

[1] F. Lamonaca, V. Nastro, A. Nastro, D. Grimaldi, "Monitoring of
indoor radon pollution", Measurement, V.47, 2014, pp. 228-233.
[2] F. Lamonaca, M. Vasile, A. Nastro, "Non-Invasive Monitoring of the
Relation Between Building.
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We

report

on

the

deposition

of

chitosan-biomimetic

nanocrystalline apatite coatings by Combinatorial-Matrix Assisted
Pulsed Laser Evaporation technique, with potential application in
medicine. A KrF* excimer laser source (λ = 248 nm, ζ FWHM ≤ 25 ns)
was used. The structures were studied by GIXRD, SEM, EDS, TEM,
AFM, FTIR, RAMAN, XPS and submitted to antimicrobial assays.
FTIR spectra of the thin films were found to be highly similar to the
spectrum of the initial powders. Scanning electron microscopy
evidenced a typical morphology characteristic to deposition
technique, advantageous for envisaged application. The nanoscale
roughness increases with chitosan concentration. It was observed
the gradual substance variation from pure apatite to chitosan. The
results

demonstrated

nanocrystalline

apatite

that

the

chitosan

composite

coatings
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-

biomimetic

improve

bone

formation and facilitate anchorage between the bone and the
prosthesis validating the method used. Two microbial strains were
tested. It was shown that S. aureus biofilm is more susceptible to
chitosan action than E. coli, while hydroxyapatite favorized bone
growth process against to bone resorption.
T8-P11: Copper containing silicate glass-ceramics designed for
in vivo trials
Radu A. Popescu1,3, Klara Magyari1,2, Emilia Licarete2, Cezara Voica4,
Ionel Papuc3, Lucian Baia1,2
1
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Veterinary Medicine, Cluj-Napoca, Romania
4
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The interest for tissue repair increased exponentially in the last
years because of the continuous growth of the human population
and the extension of their life expectancy [1]. Nowadays, the
multidisciplinary research aims to enhance the regeneration ability
of the host tissue with the aid of a biomaterial scaffold [2]. A
significant branch is represented by bioactive glasses, biomaterials
with a very good potential for hard and soft tissue regeneration
applications [3]. In this study our interest was focused on the
assessment of the efficiency of 60SiO 2·(32-x) CaO·8P2O5·xCuO
(mol%) glass-ceramics, with 0≤x≤4 mol%, in terms of bioactivity,
biocompatibility, ionic release and cell viability in order to establish
the best composition for further in vivo trials. The samples were
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synthesized using sol-gel method. X-ray diffraction and FT-IR
spectroscopy were used to characterize the obtained materials.
Cytotoxic effect of the samples was assayed using water soluble
tetrazolim salt and for the ionic release, determinations were
carried out by inductively coupled plasma quadrupole mass
spectrometry

(ICP-Q-MS).

The

XRD

patterns

revealed

a

preponderantly amorphous structure, with a few crystallization
centers associated with the formation of an apatite phase [4]. The
FT-IR spectra displayed absorption bands often found in bioactive
silicate based glasses. Viability results show that cytotoxic effect is
almost absent or minimal after 24-hour exposure in both samples
dilution [4]. The ionic release results shown a progressive increase
of the released copper amount as the copper content increases [4].
Based on the fact that the investigated glass-ceramics exhibit good
bioactivity and biocompatibility, we highlight the obtaining of new
copper glass formulas that express promising properties for in vivo
implantation and tissue formation.
Acknowledgements This paper is a result of a doctoral research made
possible by the financial support of the Sectoral Operational
Programme for Human Resources Development 2007-2013, cofinanced by the European Social Fund, under the project
POSDRU/187/1.5/S/155383- “Quality, excellence, transnational
mobility in doctoral research.
[1]. A. Hoppe, et al., Biomaterials, 32 (2011) 2757–2774.
[2]. Q. Chen, et al., Top. Tissue Eng., (2008) 4.
[3]. L. L. Hench, J. Am. Ceram. Soc., 74 (1991)1487–1510.
[4]. R. A. Popescu, et al., Biomater. Sci., (2016) 1252–1265.

T8-P12: Magnetic nanoparticles stimulating Pseudomonas
aeruginosa to produce antimicrobial iron chelates
Antoniea Poiata1,Emil Puscasu2, Dorina Creanga2
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Magnetic nanoparticles released in the environment following their
use either for technical or biomedical purposes could influence the
biotic components of water and soil. Pseudomonas aeruginosa is a
microorganism with various ecological nisches being present at
herbaceous plant roots – such as barley agricultural species but
also in the human body as pathogen germ.
In this study we investigated the impact of magnetic nanoparticles
(MNPs) on the metabolism of P. aeruginosa with focus on the iron
chelates synthesized based on external iron ion sources. MNP
composed by iron oxides by chemical route were prepared using
citric acid to stabilize them in aqueous colloidal suspension. Two
MNP suspension concentrations were supplied in the culture
medium of P. aeruginosa bacterium, then, after incubation, the
samples were thermolyzed by thermal treatment to induce
bacterial cell membrane disruption and metabolites release. Next,
the thermolyzed samples were tested for their biological action
against other pathogen germs.
Antimicrobial effect was measured by diffusimetric microbiological
method (Fig. 1) resulting in the diameter values of translucent
growth inhibition zones around the spot of dropping theP.
Aeruginosa thermolyzate.
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Fig.1.Translucent round zones of S. aureus growth inhibition caused
by P. aeruginosa nourished with MNP suspension.

To quantify the antimicrobial effect of P. aeruginosa metabolites
the comparison with the antibiotic activity of ampicillin was carried
out. Calibration curve was plotted in linear –logarithmic scale with
diameters of S. aureus inhibition zones and the corresponding
ampicillin concentrations. It was found that P aeuruginosa
metabolites released from samples supplied with lowest MNP
concentration (0.05 ml/l) are able to cause the same size of S.
aureus growth inhibition zone as approximately 0.23 microg/ml of
ampicillin. So, the iron scavenger feature of P. aeruginosa was
evidenced. New experimental project is planned to emphasize
other MNP composition impact on the production of antimicrobial
metabolites synthesized in P. aeruginosa cells.
T9-P2: Gd2(MoO4)3 epitaxial thin films on YSZ(100), STO(001)
and YSZ buffered Si(001) substrates
Piotr Graczyk2,3, César Ferrater1, Monica Bernal1, Mª Carmen Polo1, Luís
Emerson Coy2, Slawomir Mielcarek2, Sonia Estradé4, Francisca Peiró4,
Bogusław Mróz2,3, Manuel Varela1
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4
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2

Gd2(MoO4)3(GMO) is a metallic oxide that can show different
crystalline phases (orthorrombic, monoclinic and tetragonal) when
obtained in bulk samples. In its orthorrombic structure, GMO
shows both ferroelastic and ferroelectric behaviours which make it
to be interesting for technological applications. On the other hand,

318

its ferroelasticity could be more easily exploited than other ferroic
materials since it is a full ferroelectric-full ferroelastic crystal. Here
we report on the first study devoted to the thin film stabilization of
GMO and the study of its epitaxial relationship on strontium
titanate (SrTiO3), yttria-stabilized zirconia (YSZ) single-crystal, YSZ
buffered silicon and bare silicon substrates. We studied the
influence of substrate temperature on the crystalline properties of
the films. Morphology and epitaxial relationship were characterized
with XRD, XRR, HR-TEM and AFM techniques. Films showed good
crystallinity, with high degree of out of plane and in-plane
alignment, and with the unit cell parameters fully strained by the
YSZ. These results showed that GMO grew with a tetragonal unit
cell resulting from a modification of the monoclinic bulk GMO.
T9-P3: Properties and perspective applications of porous Al 2O3
formed in selenic acid solution
Yulia Nazarkina, Alexey Dronov, Dmitriy Gromov, Sergey Gavrilov
Materials for functional electronics, National Research University of Electronic
Technology (MIET), Moscow, Russia

Porous anodic alumina (PAO) is a widely used matrix for template
synthesis and further investigation of nanomaterials. New
electrolytes for porous Al2O3 formation are developed extensively
to cover the wider range of its perspective applications. Selenic acid
solutions are among such novel electrolytes for self-ordered PAO
fabrication.
In this work, porous alumina films were obtained via Al anodization
in 0.5 M selenic acid solution. Luminescence properties of these
structures were investigated by multichannel spectrometer S2000
(Ocean Optics). It was observed that luminescence intensity in films
oxidized in selenic acid solution electrolyte is significantly lower,
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then in matrices derived from standard electrolytes. Due to this
fact, these oxide layers also don’t exhibit noises in the Raman
spectra in contrast with matrices formed in oxalic and phosphoric
acids (spectra obtained by Dilor XY Raman spectroscope).
Therefore, it was suggested that PAO formed in selenic acid
solutions can be applied as transparent matrix for nanostructures
investigation by light scattering and luminescence techniques.
Finally, extremely thin semiconductor film (CuS) was deposited by
SILAR method on top of the Al2O3 matrix formed in selenic acid
electrolyte. The sample was successfully characterized by Raman
spectroscopy.
The work was supported by grant of the President of the Russian
Federation (МК-9536.2016.3).

T9-P4: Discrimination of polar order extent in BaZr xTi1-xO3
epitaxial thin films by Raman spectroscopy
Jofre Ventura1, Sergi Hernández2, Mª Carmen Polo1, César Ferrater1,
Lourdes Fàbrega3, Manuel Varela1
1

Departament de Física Aplicada, Universitat de Barcelona, Barcelona, Spain
Departament Electrònica, Universitat de Barcelona, Barcelona, Spain
3
Institut de Ciència de Materials de Barcelona, CSIC, Barcelona, Spain
2

BaZrxTi1-xO3 (BZT) is among the most widely investigated
perovskite systems due to the possibility to tailor ferroelectric
properties by controlling the composition. This solid solution of
ferroelectric BaTiO3 and paraelectric BaZrO3 yields different
behaviours such as relaxor, polar cluster, etc. The dynamic coupling
between BaTiO3 polar nanoregions and BaZrO 3 nonpolar ones is
thought to be behind such a rich property. However, these shortrange compositional variations are elusive to detect and this topic
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is thus rarely addressed. We have grown 100 nm thick BZT epitaxial
thin films sweeping the entire compositional range by pulsed laser
deposition. X-ray diffractometry showed that its crystal structure
was fully relaxed in a single cube-on-cube domain configuration
with an average unit cell size proportional to the Zr molar fraction.
This suggested a proper intermixing of Zr 4+ and Ti4+ into an
average BZT lattice. However, a heterogeneous distribution of Bsite cations with different Ti-O and Zr-O bond distances was
detected by Raman spectroscopy. That local segregation of BaTiO3
and BaZrO3 was evidenced by the persistence of native BaTiO 3
Raman

modes

characteristic

of

a

non-centrosymmetric

ferroelectric structure. The Zr molar fraction determines the size of
the polar regions which leads to the diverse behaviors of BZT by
controlling the polar order correlation length. This work
demonstrates

that

Raman

spectroscopy

not

only

allows

determining the existence of polar nanoregions but also identifying
long and short range polar order regimes in BZT thin films. The
method to identify the polar order extent in BZT bulk ceramics
recently introduced by Buscaglia et al. for some compositions is
extended here to our BZT thin films which have been obtained in
the entire compositional range [1]. We found that ferroelectric
behaviors coincide in the studied films and bulk material as a
consequence of its virtually identical crystal structure. This
ferroelectric behavior phase diagram is corroborated by the
presence or absence of phase transitions in the temperature
dependent Raman spectra of BZT films presenting long or short
polar order range, respectively.
[1] V. Buscaglia, S. Tripathi, V. Petkov, M. Dapiaggi, M. Deluca, A.
Gajovic and Y. Ren, J. Phys.: Condens. Matter 26 (2014) 065901.
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T9-P5: Formation and modification features of highly
conductive
and
hydrophilic
carbon doped
anodic
nanostructured TiO2 layers
Alexey Dronov1, Ilya Gavrilin1, Sergey Gavrilov1, Elena Kirilenko2, Daria
Dronova2,1, Andrey Goryachev2
1

Materials for functional electronics, National Research University of Electronic
Technology, Moscow, Russian Federation
2
Science and Technology Center "Nano- and microsystem technology", National
Research University of Electronic Technology, Moscow, Russian Federation

The vertically aligned TiO2 nanotubular layers formed by
electrochemical oxidation have an ideal electrode configuration
due to adjustable geometry (diameter, length), crystallinity, and
direct contact to the Ti metal layer where they are grown. As a
result, such TiO2 nanotubular arrays have big perspectives for such
applications as photovoltaics, photoelectrochemistry, biomedicine,
Li-Ion batteries and other energy harvest and storage applications.
However, for now such layers have only a limited success, due to
the comparably slow redox switching properties and high resistivity
of the TiO2. For now, various modification techniques have been
investigated

to

improve

TiO 2

nanotubes

electrical

and

physicochemical characteristics. These modification methods are
based on decorating or doping the TiO2 nanotubes with various
materials. In this work we introduce a facile procedure that allows
the formation of highly conformal coating on TNT layers with a
nanographite ultrafine layer and its subsequent sensitizing for
further

functional decoration. TiO2 nanotubes

formed

by

anodization in fluorine-containing non-aqueous ethylene glycol
based electrolyte were modified by thermal annealing in vacuum
chamber at 450 ºC during 1 hour. Using the vacuum has reduced
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thermal processing time to 1 hour, whereas the annealing in argon
and other gas atmospheres requires several hours. By Auger
spectroscopy, TOF-SIMS and XRD analysis methods modified
nanotubes structure were investigated. It was found that the TNT
structure after the modification has a three-layers consisting of a
thin carbon (graphite-like) layer about 15 nm thick that uniformly
covers the tube inner surface, the intermediate layer consisting of
oxycarbide titanium and an outer titania layer in anatase phase.
Sensitization was carried by RIE in the gas mixture of Ar, SF 6 and
O2. By varying the processing parameters such as gas flows, the
discharge power and the period of exposure the conductivity of
obtained nanostructures have improved by several orders of
magnitude relatively to identical samples annealed in air, as well as
the super hydrophilic nanotube surface is formed.
This work was supported by the Russian Scientific Foundation (Grant
No. 16-19-10625).

T9-P6: Low cost stamp printer – analysis of printed metal
patterns for electronic device applications
Salah Maswoud, Shashi Paul
Technology, De Montfort University, Leicester, United Kingdom

The focus on miniaturisation is of interest to numerous researchers
and scientists in both academia and industry. This may be due to
several factors including low power consumption, exploitation of
nanoscale properties, lower production cost [1,2]. Thus, the micro
and nanofabrication methods have multiplied and continuously are
being developed to meet the requirements in this area [3]. The aim
of this work was designing and building a simple, cost-effective and
automated

machine

for

microcontact printing; Automated
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Microcontact Printer, which can make desired pattern structures
with feature size in nano and micro scale and suitable for mass
production within a reasonable budget. By building a cost-effective
stamp printing machine, we have been able to print metal patterns.
The initial outcomes of this study will be presented.
[1]. Abhijit Biswas et al. Adv. Colloid Interface Sci. 170 (2012) 2.
[2]. B. J. Wiley, D. Qin, Y. Xia, ACS Nano 4 (2010) 3554.
[3]. C. Suryanarayana, C.C. Koch, Hyperfine Interact. 130 (2000) 5.

T9-P7: The microstructure and optical characteristics of sol-gel
zinc silicate powders
Tarek Boudharaa1,2, Liviu Leontie2,3, Corneliu Doroftei2, Aurelian
Carlescu2, Oana Susu3, Ahmed Hichem Hamzaoui1, Mihai Dumitras2,4,
Valentin Pohoata3
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Zinc silicate (Zn2SiO4) belongs to one of the most important
families of inorganic functional materials. With a wide energy band
gap (5.5 eV) and excellent chemical stability, it has been used as a
luminescent material for lamp and cathode ray tubes and it seen as
a promising candidate for divers applications: flat panel displays
with unique luminescent properties, X-ray or nuclear medical
image receptors, X-ray to light converters coupled to optical
detectors, etc. In the present work, we report the synthesis of
willemite-Zn2SiO4 ceramic powders by sol-gel technique, and study
of their structural and optical properties. As revealed by XRD and
TGA-DTA analyses, the synthesized Zn 2SiO4 powders contain two
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phases, α-Zn2SiO4 as the major phase and β-Zn2SiO4 as the minor
one. FTIR measurements revealed appearance of the
symmetric/asymmetric stretching vibrations of SiO 4 and ZnO4
groups, clearly indicating formation of the Zn 2SiO4 phase.
Photoluminescence analysis emphasized emission bands with
anomalous Berthelot-type behavior. Relative photoluminescence
intensity was found to increase together with firing temperature.
Obtained results point toward an increase in crystallinity as being
responsible for the increase in photoluminescence intensity.
Acknowledgements: This work was supported by the ANCS (National
Authority for Scientific Research), Ministry of Economy, Trade and
Business Environment, through the National Program Capacities,
Project No. 257/28.09.2010 (Acronym CERNESIM). Authors are also
grateful to Ministry of Higher Education and Scientific Research of
Tunisia and National Center of Researches in Material Sciences
(CNRSM), Technopole of Borj-Cedria, Useful Material Valorization
Laboratory, Tunisia for the financial support.
[1] N. Taghavinia, H. Y. Lee, H. Makino, and T. Yao, Nanotechnology 16
(2005). 944.
[2] Q. Y. Zhang, K. Pita, and C. H. Kam, J. Phys. Chem. Solids 64 (2003)
333.

T9-P8: The influence of deposition temperature and heat
treatment on the physical properties of nanostructured Ga
doped ZnO films
Mihaela Irimia1, Mihaela Toma1, Marius Dobromir1, Daniel Timpu2,
Corneliu Doroftei1, Gheorghe Zodieriu1, Felicia Iacomi1
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Transparent conducting Ga doped ZnO (GZO) thin films with a
thickness of about 150 nm were successfully growth on glass
substrate by rf magnetron sputtering method at different substrate
temperatures ranging from RT up to 200 °C using a ceramic ZnO
target with 2wt.% Ga2O3. The influence of substrate temperature
and post deposition heat treatment conditions on the structural,
morphological, optical and electrical properties of Gadoped ZnO
films were detailed studied. The post annealing treatments were
carried out at 673 K in N2+5%H2 for 1h and in N2 for 1h followed
by a heat treatment in N2+5%H2 for 1h. The structure, morphology,
optical and electrical properties of the thin ﬁlms were ex-situ
investigated using XRD, AFM, XPS, UV-Vis spectrophotometer, and
tow-point probe measurements. The results from XRD and AFM
showed a uniform growth of c-axis orientation with an average
crystallites size and surface roughness that depends on the
deposition temperature and post deposition heat treatment. The
obtained GZO thin films exhibit good electrical conductivity and
are transparent (90%) in the visible range. The temperature
dependence of electrical conductivity shows that all films presents
a degenerated semiconductor behaviour. The estimated activation
energy values are less than the half of the optical band values which
indicates that the GZO films presents an extrinsic conduction.
These results could provide a possibility to use GZO films as
transparent electrodes for optoelectronic devices.
T9-P9: Reduced graphene oxide sheets decorated with SnO2 Fe
nanoparticles:
synthesis
and
morpho-structural
characterization
Adriana Popa1, Dana Toloman1, Manuela Stan1, Felicia Iacomi2, Crina
Socaci1, Ovidiu Pana1
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In the last years, graphene has received significant scientific interest
in basic scientific research as well as in potential applications. This
interest is attributed to its exceptional mechanical, electrical,
thermal, and optical properties, as well as its theoretically predicted
high surface area [1]. We prepared by chemical methods reduced
graphene oxide decorated with Fe doped SnO 2 nanoparticles. The
samples were characterized by X-ray diffraction and transmission
electron microscopy to explore the structure, surface morphology
and uniformity. Spectroscopic techniques (Raman spectra, X-ray
photoelectron spectroscopy) were used to investigate the quality
of the as-synthesized powder samples.
[1] H. Seema, K. C. Kemp, V. Chandra, K. S. Kim, Nanotechnology 23
(2012) 355705.
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SiGe nanostructures roadmap
Antoine Ronda, Thomas David, Luc Favre, Marco Abbarchi, Isabelle
Berbezier Isabelle Berbezier
IM2NP, CNRS, Aix-Marseille University, Marseille, F-13397, France

While conventional silicon-based electronics has experienced rapid
and steady growth, thanks to the progressive miniaturization of its
basic component, the transistor, this trend cannot continue
indefinitely. At the moment, the actual bottleneck for further
scaling trends is that, even using bulk materials, the functionality of
electronic devices is essentially governed by what occurs at the
interface of the semiconductor. Industry has already moved to thin
film channel devices with the production of the FinFET, in which a
thin film silicon channel is placed vertically. An attractive option for
entering the <11 nm nodes is the ultrathin body silicon on insulator
(UTB SOI) design that consists of a thin film Si channel placed
horizontally. This architecture benefits for low power operation but
its scaling down to the <5nm lower nodes will be inherently
hindered by both the imperfect interface and non-uniformity of
such a very thin film and by quantum confinement effects which
increase the effective bandgap.
Radical change of paradigm has already been made with the
emergence of new technologies based on nanowires, quantum
dots and more recently 2D materials, that could allow the ultimate
thickness scaling required beyond the 7-5 nm technology node.
Some examples of realization of new nanoobjects will be shown. In
particular, the fabrication

of flat, two-dimensional silicon

(germanium) sheets showing a honey-comb lattice that matches
that of silicene (germanene) by depositing submonolayers of Si(Ge)
on graphite at room temperature and subsequent annealing to 350
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°C. Scanning tunneling microscopy shows that the 2D layers have
a small buckling with no atomic reconstruction and does not give
any hints for alloy formation and hybridization with the substrate.
The band structure calculations confirm that the Dirac cone of freestanding Si and Ge layers is preserved when they are supported on
graphite. The growth process can easily be scaled-up on wafer size
graphene substrate and opens promising routes for fabricating
new generation of functional electronic devices based on silicene
and germanene.
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Untangling electrostatic and strain effects on the polarization
of ferroelectric superlattices
E. Khestanova1, N. Dix1, I. Fina1, M. Scigaj1, J. M. Rebled1,2, C. Magén3,
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The polarization of ferroelectric superlattices is determined by both
electrical boundary conditions at the ferroelectric/paraelectric
interfaces and lattice strain. The combined influence of both factors
offers new opportunities to tune ferroelectricity. However, the
experimental investigation of their individual impact has been
elusive because of their complex interplay. Here, we present a
simple growth strategy that has permitted to disentangle both
contributions by an independent control of strain in symmetric
BaTiO3/SrTiO3 superlattices. It is found that fully strained short
period superlattices display a large polarization whereas a
pronounced reduction is observed for longer multilayer periods.
This observation indicates that the electrostatic boundary mainly
governs the ferroelectric properties of the multilayers whereas the
effects of strain are relatively minor.
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T5-P14: The effect of iron partial substitution in nanosized
ferrites by cobalt doping
Emil Puscasu1, Liviu Sacarescu2, Marian Grigoras3, Andrei-Adrian
Domocos1, Nicoleta Lupu3, Dorina Creanga1, Felicia Iacomi1
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This work was focused on the influence of magnetic core chemical
composition on the structural and magnetic properties of
core/shell cobalt ferrite nanoparticles intended for various
technical and biological applications Co xFe3-xO4 (x = 0, 0.25, 0.5,
0.75, 1). Magnetic cores were yielded by chemical co-precipitation
method and stabilized post-synthesis in water with citrate.
Microstructural

measurements

by

transmission

electron

microscopy revealed nanometric size (10 - 20nm) for all five
samples, particle shape being generally quasi-spherical, slightly
angular in the case of the sample with highest content of cobalt (x
= 1) (Fig. 1 a). X-ray diffraction investigation confirmed that
synthesized samples exhibit spinel structure with some variations
in the crystallization parameters. Fourier transform infrared
spectroscopy spectra revealed citrate interaction with cations at the
particles surface, thus agglomeration tendency under magnetic
and gravitational field being prevented by organic shell (Fig. 1 b).
Small-angle X-ray scattering technique demonstrated that all
systems have the same dimensional scale with average values for
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primary structures 2RG<6 nm while for aggregate 2RG<40 nm (RG=
radius of gyration). In the array of synthesized ferrites R G exhibits
slightly decreasing tendency, its lowest average value being
achieved for the sample with highest content of Co (x = 1). The
small dimensions of the magnetic cores, the magnetization
capacity (as resulted from vibrating sample magnetometry), the
good crystallinity and stability as well as biocompatibility of both
core and organic shell recommended the synthesized samples for
utilization in biological applications such as hyperthermia of tumor
tissues.

Fig.1: (a) TEM imaging for cobalt ferrite nanoparticles (x=0.75); (b)
FTIR recordings
Acknowledgment: This research was supported by JINR-IUCN Grant
79/04-4-1121-2016.

T5-P15: Microstructural characterization of 3D random fractal
surfaces using topographical maps and small-angle scattering
data
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The microstructural properties of 3D random surface fractals are
determined both in real space, by analysing topographic
(elevation) maps; and in reciprocal space, by calculating the smallangle scattering (SAS) intensity I(q), where q is the momentum
transfer. Both approaches reveal the main fractal properties (fractal
dimension and fractal characteristic lengths) of the surface, as well
as the structural properties (shape, number and specific surface) of
the basic units composing the surface. We apply these findings and
explain how these properties can be obtained from experimental
data, by performing a 3D box counting analysis on fractional
(fractal) Brownian surfaces (fBs) and by calculating the SAS
structure and form factor from a system of randomly oriented and
non-interacting fBs. The differences between the two methods and
their limitations are illustrated (Fg.1).

Fig.1. Fractal Brownian surfaces for three values of Hurst exponents:
a) h=0.9; b) h=0.6; c) h=0.3. Decreasing the value of h, leads to more
rugged surfaces. The small-angle scattering intensity is calculated, the
main microstructural properties are obtained.

T7-P10: Samarium based rare-earth complex for vitroceramic
glasses: synthesis and characterization
Nicoleta Tosa1, Gheorghe Borodi1, Eugen Pavel2
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Rare-earth complex combinations are components of the
fluorescent photosensitive vitroceramic glasses [1,2], inorganic
materials with special properties for optical memory. The presence
of the rare-earth combination allows to stimulate the luminescence
of such materials when irradiating in the visible spectral region,
especially for blue and green. One of these complex salts, sodium
samarium

tetrafluoride

(NaSmF4)

has

been

obtained

by

hydrothermal procedure [3], which involves higher crystallinity of
the salt but also difficult reaction conditions of high temperatures
and vapor pressure. The aim of our work was to synthesize this
complex salt in two steps starting from the samarium oxide and
having a Lewis acid as intermediate, in a green manner at
atmospheric pressure and at the reflux temperature of the aqueous
solution, with reduced duration of work-up and high yield. X-ray
diffraction measurements for three different synthesized samples
displayed similar spectra indicating that the applied synthetic route
is reproducible. Also, the lack of samarium oxide specific peaks and
appearance of new specific peaks indicated the complete
transformation of samarium oxide and obtaining the sodium and
samarium complex salt, with a low amount of amorphous
component along the crystalline component in the raw compound.
[1] E. Pavel, L. Tugulea, J. Solid State Chem. 134 (1997) 362-363.
[2] E. Pavel, U.S. Pat. No. 6, 228,787, May 8, 2001.
[3] L. Liang, H. Xu, Q. Su, D. Xia, Inorg. Chem. 43 (2004) 1594-1596.
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T7-P11: Hybrid magnetorheological elastomer: Influence of
the magnetic field intensity on some electrical properties
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1

Physics, West University of Timisoara, Timisoara, Romania
National Institute for Nuclear Physics and Engineering, Bucharest - Magurele,
Romania
3
Joint Institute for Nuclear Research, Dubna, Russian Federation
2

In recent years, a lot of interest has been shown by the scientific
community towards magnetic materials. Thus, there have been
manufactured

materials

consisting

of

magnetorheological

elastomers and magnetorheological suspensions whose response
to mechanical [1], electrical and magnetical [2-3] actions are
sensibly influenced by a magnetic field. Following this line of
research, in the present paper, an active magnetic material based
on magnetorheological suspension (60% vol. carbonyl iron with
40% vol. silicone oil) that fills 60% . of an absorbent sponge (50mm
x 40mm x 25mm) has been produced. On the surface of the
absorbent sponge there have been placed electrodes based on
graphene nanoparticles (8-10nm). The system forms a plane
capacitor. On top of it, magnetorheological elastomer based on
carbonyl iron (30% vol.) and silicone rubber (60%vol.) is poured.
The plane capacitor having as dielectric medium the hybrid
magnetorheologic elastomer is introduced in a transversal
magnetic field with intensities up to 100kA/m. The electric
resistance R and capacity C of the capacitor are measured as
function of intensity H of the transverse magnetic field. It has been
observed that R sensibly decreases with H. On the other hand, C
increases with the increase of H. Using the obtained data, it was
observed that the time constant τ=RC is sensibly reduced with the
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decrease of H. From the obtained data, some electrical properties
of the hybrid magnetorheological elastomer are determined.
Assuming the hybrid material to be a linear elastic body, at small
deformations and using the magnetic dipolar approximation, the
obtained results are discussed.
[1]. I Bica, EM Anitas, LME Averis, M Bunoiu, Journal of Industrial and
Engineering Chemistry 21 (2015) 1323-1327.

T7-P12: PAN/ZnO composite electrospun fibers for industrial
applications
Elena Chitanu, Adela Bara, Delia Patroi, Virgil Marinescu, Florentina
Clicinschi, Mirela Maria Codescu
Advanced Materials Department, INCDIE ICPE-CA, Bucharest, Romania

The rapid development of nanoscience and nanotechnology over
the last two decades stimulates also the great progress on
processing and characterization of the nanomaterials. As an
important one-dimensional nanomaterial, the nanofibers have
extremely high specific surface area because of their small
diameters, the nanofiber membranes with high porosity being
characterized through their excellent pore interconnectivity. These
unique characteristics of the nanofibers are suitable for advanced
industrial applications [1]. In this work was investigated the
influence of the concentration of additives and matrix used on the
fabrication of the electrospun composite fibers on their structural
and physical properties. The ZnO nanostructured compound was
synthesized by co-precipitation method, using as precursors: zinc
chloride and sodium hydroxide and morpho-structural
characterized, by scanning electron microscopy and X-ray
diffraction. ZnO was added on the polyacrilonitril (PAN) solution in
dimethylformamide (DMF) and the resulted electrospun composite
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fibers were also complex characterized, highlighting their sizes and
morphology. The increasing of PAN and ZnO amounts leads to the
increasing of the composite nanofiber diameters.
[1] Nanofibers - Production, Properties and Functional Applications,
Ed. Tong Lin, Publisher: InTech (2011).

T7-P13: The investigation of cosmic ray’s origin using particle
detectors and optical telescopes
Bashar Alkotbe1, Bogdan Mitrica2, Paul Dolea3, Octavian Cristea3
1Department

of Physics, University of Bucharest, Bucharest, Romania
Nuclear Physics, Horia Hulubei Institute of Physics and Nuclear
Engineering (IFIN-HH), Magurele, Romania
3
BITNET Research Center on Sensors & Systems, BITNET Research
Center on Sensors & Systems, Cluj-Napoca, Romania
2

The particle astronomy represents a modern technique for space
observation. Measurements of the cosmic ray’s origin brings new
and important information about the Univers, the stellar formation
and evolution, or about the high energy cosmic rays. We propose
a new experiment using the infrastructure of IFIN-HH and BITNET
SRL. The experiment will work by combining particle detector
techniques and optical observations in order to corelate the origin
of cosmic rays with different cosmic objects. This new facility will
become operational after several months within BITNET’s
astronomical observatory located in Marisel, Cluj County, Romania.
Preliminary Monte-Carlo simulation are in progress in order to
estimate the optimal configuration and the performances of the
system.
T11-P1: The use of nanoimprint lithography for the fabrication
of high-quality nanostructured surfaces
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Alia Colnița, Bogdan Ionut Cozar, Diana Speranta Bogdan, Daniel
Marconi, Ioan Turcu
Molecular and Biomolecular Department, National Institute for Research and
Development of Isotopic and Molecular Technologies, Cluj-Napoca, Romania

Nanoimprint lithography (NIL) is a relatively new, nonconventional
lithography technique with the ability to pattern high-resolution,
high throughput and low-cost nanostructured surfaces. Since its
appearance, NIL gained a broad utility for the fabrication of
nanoscale photodetectors, silicon quantum-dots, quantum-wires,
high density quantized magnetic disks and Silicon (Si) MOSFETs [1].
In a typical thermal NIL experiment, a nanostructured mold is used
to deform a thin imprint resist deposited on a hard substrate. The
resist polymer is cured by heat over its glass transition temperature.
Usually, the process is followed by a reactive ion etching (RIE)
process to remove the residual resist and to transfer the thickness
contrast into the entire resist. In our work, NIL and RIE were used
to fabricate nano-patterned surfaces with a repetitive motif
consisting in ordered dot and dash lines on TU2 ® imprint resistcoated 3” Si wafers and IPS® polymer sheets, as viable substrates
for media storage devices. An anti-adhesion treated 2.5” Ni-stamp
with DVD-ROM-type (mother-polarity) was used as mold. The
measured design pitch was 740 ± 30 nm, with the feature
depth/height of 135 ± 10 nm. The topography and design of the
mould was assessed using atomic force microscopy (AFM)
technique. For a uniform and an exact replica of the mould, the
imprint parameters (temperature, pressure and time) were
optimized and each imprinted wafer was evaluated using AFM
technique. The TU2® resist and IPS® polymer substrates show a
regular dot-line pattern, on the entire size of the substrate, with
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dimensions comparable with the ones on the mold. The imprinted
surfaces could act as functional nanostructured building blocks for
high capacity storage devices.
Acknowledgments: Financial support from the National Authority for
Scientific Research and Innovation - ANCSI, Core Programme, Project
PN16-30 02 01 is gratefully acknowledged.

T11-P2: Self-assembled cobalt ferrite nanoparticles in twisted
nematic matrix
Cristina Cirtoaje, Emil Petrescu, Cristina Stan
Physics, University "Politehnica" of Bucharest, Bucharest, Romania

Nanoparticles insertions in the nematic matrix have a significant
influence on the properties of the mixture samples, opening new
directions in the optimization of specific performances of many
optoelectronic devices (optical switches, phase modulators, LCDs,
etc) [1]. Cobalt ferrite nanoparticles dispersed in nematic liquid
crystals confined in twisted nematic seem to be good candidates,
due to their ability to increase the stability and also to reduce the
response time to external fields [2]. In crystalline phase, a strong
anchoring of nematic molecules on the nanoparticles surface and
a self-assembling of cobalt ferrite following the alignment stripes
in a fractal-type arrangement is observed. For temperatures higher
than for a nematic-isotropic transition, a disassembling effect is
noticed. When the sample is cooled back, in the nematic phase the
statistical self-similar structures reappears. The experimental
results demonstrate extremely stable ferromagnetic chains
arrangements in nematic and isotropic states, outside the
transition temperatures regions.
[1] A. Mertelj et al, Nature, 504 (2013) 237-241.
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[2] C. Cîrtoaje, E. Petrescu, C. Stan, D. Creanga, Physica E, 79 (2016) 38–
43.
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Plenary Session
Photovoltaic cells based
biologic/polymeric thin films

on

organic

and

hybrid

Stefan Antohe1,2
1
2

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

In the last decades the photovoltaic cells based on organic and
biologic thin films have attracted a great deal of interest to produce
efficient

and

low-cost

solar

cells.

Among

the

organic

semiconductors envisaged to be used in such structures, small
molecules like metal-doped phthalocyanines (MePc, with Me=Cu,
Mg, Zn, etc.) and polymers are the most studied. As biologic
semiconductor, the Chlorophyll-a is a potential candidate for
photovoltaic structures. The optical absorption of these materials
in the visible range of the solar spectrum is strong, but based on
an excitonic mechanism. Due to the small diffusion length of the
exciton in organic semiconductors (30-80 nm), to achieve a good
efficiency in light absorption, the absorber layer has to be at least
100 nm thick. This inconvenient could be avoid, by the preparation
of the multilayered structures containing different organic and
biologic absorbers, or creating a large number of Donor/Acceptor
Interfaces, spread in the whole volume of the composite absorber,
leading to so called “Bulk heterojunction” cells. In this work are
summarized the electrical and photoelectrical properties of the
photovoltaic cells based on the organic (small molecules and
polymers) and biologic thin films. First the single-layer structures
(ITO/CuPc/Al

and

ITO/TPyP/Al)

have

been

prepared

and

characterized. The double-layer structures like, ITO/CuPc/TPyP/Al
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and ITO/Chl a/TPyP/Al, exhibits stronger spectral sensitivity having
a power conversion efficiency with about two orders of magnitude,
higher than previous one. Three-layered organic solar cells with an
interlayer of co-deposited dyes of p-type CuPc and n-type TPyP,
between the respective dye layers, showed increased power
conversion efficiency. The structures based on the P3HT: PCBM
(1:1) blend and the hybrid structures of Chl/:P3HT:PCBM(1:1) shows
a promising photovoltaic response, with a power conversion
efficiency increased of about two order of degree, with respect of
those measured in the case of structures based on single P3HT and
PCBM or Chl-a thin films.
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Generation of rare molecules induced by tunable UV-light
Igor Reva
CQC, Department of Chemistry, University of Coimbra, Coimbra, Portugal

In the first talk we described the matrix-isolation method and its
usage in studies of conformational isomerizations, ring-opening,
ring-closure, and intramolecular H-shifts. In this second talk we
show that combinations of such elementary transformations may
lead to quite unique products (case studies on maleic hydrazide
and diketene).
Further, we shall overview the photochemistry of several isoxazole
derivatives. A structural feature that distinguishes isoxazole from
other heterocycles is the fact that its ring has properties of an
aromatic system and, at the same time, has a weak N-O bond that
plays a central role in the chemistry of isoxazoles. Under thermal
and photochemical treatment, the N-O bond cleavage and
formation of vinylnitrene is the first step of their transformation.
The reaction mechanisms of isoxazole isomerization reactions will
be

analyzed.

Hereby,

it

will

become

evident

that

the

photochemically induced reactions of isoxazoles differ from their
thermally-induced rearrangements. We finish with photochemistry
of tetrazoles, as gateway to diazirines and nitrile imines. Nitrile
imines

are

reactive

intermediates,

best

known

for

their

participation in 1,3-dipolar cycloadditions - versatile reactions used
in many areas of chemistry like drug discovery or material
chemistry. It is generally accepted that nitrile imines correspond to
a single potential energy minimum, better described by resonance
structures rather than one Lewis structure. A continuing debate is
still ongoing about resonance structures that best describe each
nitrile imine. In this talk, experimental and theoretical data will be
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presented to show that structures of nitrile imines can be tuned by
substituents. In some cases, two distinct forms of the same nitrile
imine, known as bond-shift isomers, can be obtained.
Acknowledgments. This work was supported by the Portuguese
“Fundaçãopara a Ciência e a Tecnologia” (FCT) via the “Investigador
FCT” grant. The Coimbra Chemistry Centre (CQC) is supported by FCT
project UID/QUI/0313/2013, co-funded by COMPETE. Coimbra
LaserLab supported this work under the Grant Agreement No. 228334,
within the European Community’s Seventh Framework Programme.
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