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Foreword

The “XXV Panhellenic Conference on Solid State Physics and Materials Science” will take
place in Thessaloniki, at the facilities of the Teloglion Foundation of Art. The aim of this
annual conference is to provide a forum for the discussion of current experimental and
theoretical issues in solid state physics & materials science. To reinforce the extraverted
character of the Conference, a number of distinguished scientists from Europe are invited to
give plenary and invited talks. Another important task of the conference is to encourage and
promote interaction among senior and junior scientists from the academia and research
institutions. To encourage the participation of young scientists the organizing committee
provided ample financial support. In addition to that the Conference will award young
scientists for excellence in their presented work.

The topics that will be discussed in 2009 include Photonics & optoelectronics (8
contributions); Structural, mechanical & optical properties of condensed matter (50
contributions); Electronic transport, semiconductors & devices (22 contributions); Magnetism
& superconductivity (35 contributions); Nanoscale & surface science (42 contributions);
Inhomogeneous & disordered materials, polymers & biomaterials (29 contributions); Cultural
heritage materials & interdisciplinary physics (22 contributions).

The 2010 Conference will take place in loannina while the recent past conferences were held
in Heraklion, Crete (2008), Athens (2007), Patras (2006), Nicosia (2005) and loannina
(2004). For historical reasons it should be mentioned that the first one in the series took place
in Thessaloniki in 1982 and was chaired by Dr. Eleni Gamari-Seale of NCSR “Democritos”.
The organizing committee decided to honor Dr. Gamari-Seale for her contribution in the
longevity of the conference and solid state research.

During this Conference we shall honor the memory of Prof. G. Kanellis of Physics
Department, A.U.Th., Dr. A. Simopoulos of NCSR-“Demokritos” and Dr. Th. Kostikas of
NCSR-“Demokritos”. Brief obituaries of the distinguished scientists, who passed away
during the past year, are included in the proceedings volume.

A few pieces of information about the program of the Conference: a total of 208 abstracts
were submitted from 15 Greek Universities and 16 Greek Research Institutions. The program
consists of 55 oral (4 plenary, 13 invited and 38 contributed) and 153 poster presentations.
The international character of the Conference is reflected in the large number of cooperations
among the Greek and foreign scientists who coauthor the submitted papers. For example, 95
foreign addresses appear in the author’s list.

Last but not least, the Organizing Committee wishes to thank the Sponsors whose
contributions were critical for the realization of the extraverted character of the Conference.

o 2

Prof. Eleni C. Paloura, Chairperson
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In memory of Prof. George Kanellis

George Kanellis (1942- 2008) was born in Zagora of mount
Pilion, Greece in 1942. After finishing the high school in Volos
in 1960, he sat successfully entry examinations for University
and was registered in the Department of Physics of the Aristotle
University of Thessaloniki, from which he was awarded the
Diploma of Physics in 1969. After completing his national
service, he taught Physics for a short period at a state high
school and then in 1970 was appointed Assistant in the Physics
Chair A of the Physics and Mathematics (Science) Faculty of
University of Thessaloniki, from which he was awarded the
Doctorate (PhD) degree in 1977 for his contribution in the study
of Lattice Dynamics of compounds with the chalcopyrite structure. Following successive
promotions to higher positions, he retired in 2007 as Associate Professor. During his over 30
year service in the Department of Physics, George Kanellis taught a large number of
undergraduate and postgraduate courses and was distinguished for the complete and precise
transfer of knowledge to his students, as well as for the frequent and thorough discussions he
had with his colleagues for the clarification of ambiguous concepts. He was characterized by
an exhausting consideration in his pioneering research studies which were carried out either in
the Department of Physics (Lattice Dynamics of Ag Chalcopyrites) or in top, recognized
European Research Institutes, such as the Max Planck Institut fiir Festkorperforschung in
Stuttgart (Professor M. Cardona, superstructures Si/Ge ko1 H. Bilz, Lattice Dynamics of
CuCl) and the Laboratory of Solid State Physics of the University Pierre et Marie Curie in
Paris (Professor M. Balkanski, Lattice Dynamics in a thin rod). His published work amounts
to more than 50 articles in international journals and is still cited regularly having
accumulated a total number of citations over of 550. Without any exaggeration, he is reputed
among the best recognized researchers in analytical studies of Lattice Dynamics of solids.
George Kanellis served the Department of Physics also from other capacities, either as an
active member of the General Assembly or as elected Chairman over the period 1997-2001
with essential contribution to the drafting of the existing Programme of Studies (Syllabus) of
the Department of Physics. Unfortunately, his unexpected death in October 2008 interrupted
his plans to give more time to his family and himself after retirement. His colleagues in the
Section of Solid State Physics, in the Department of Physics and in other Departments of the
University who highly respected him, as well as colleagues and friends belonging in relevant
scientific areas will remember him with love and respect.

Professor Sotirios Ves
School of Physics, AUTH






In memory of Dr. Athanasios Simopoulos

Athanasios Simopoulos (1936- 2009) was born in Arta, Greece, in
June 1936. He graduated from the 2™ High School of Athens in
1954 and then studied Physics in the University of Athens from
1955 until 1960. He was among the first young scientists who
attended graduate courses in the Graduate School of the
Demokritos National Center for Scientific Research in the period
1961-1964. In between, with the encouragement of the
Demokritos administration he visited the Research Center
A.E.R.E. Harwell, England with a two month scholarship (1962)
and the Nuclear Research Center in Stockholm E.N.E.A. with a
one month scholarship.

In 1964 Athanasios Simopoulos went to the Weizmann Institute of Science, Israel,
specializing in Mossbauer effect y-ray spectroscopy, where he completed his Ph.D.
“Mossbauer Studies of *’Fe impurities bound in non-magnetic crystals”. He returned to “D”
and together with Athanasios Kostikas who had just returned from U.S.A. with a similar
scientific experience they established the Mdssbauer laboratory of Demokritos and developed
the field of low temperature research in Greece. The Mdossbauer laboratory earned national
and international reputation through the collaboration of the practical and excellent
experimental skills of Dr A. Simopoulos with those of the theoretician - experimentalist, Dr
A. Kostikas.

Apart from the rich research work in the field of Solid State Physics A. Simopoulos is
distinguished for his important contribution to the scientific education of young researchers
through many doctoral dissertations, hundreds of publications in international journals, and
announcements in scientific conferences. He visited many laboratories abroad as a specialist
and participated in the organization of many conferences. His contributions to the application
of Mossbauer spectroscopy in magnetism, superconductivity, inorganic chemistry, biology
and archaeometry were fundamental. His scientific output was rich and of high quality (over
150 publications in peer-reviewed journals, over 2500 citations, h = 27).

He served “Demokritos” in a period where the research in Greece, especially in the area of
Solid State Physics, was in its infancy. Beyond his rich educational and scientific
contributions, A. Simopoulos contributed to the development and running of the Institute of
Materials Science and NCSR “Demokritos” in general. He served as vice president of
Demokritos and he was the first director of the Institute of Materials Science (1988).

All of those who were lucky to collaborate with him will remember him as a hard working,
excellent scientist, with a gentle, wise and modest character.

Dr. Dimitris Niarchos
NCSR ““Demokritos”
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In memory of Dr. Thanasis Kostikas

Thanasis Kostikas (1933- 2008), was one of the first researchers at the
Demokritos National Centre for Scientific Research in the early 60’s
where he worked until his retirement in 1993.

He was a graduate of the National Technical University of Athens in
electrical engineering, but his scientific interests pushed him to
continue with postgraduate studies in physics at Purdue University in
the USA. After Purdue he went to Illinois Polytechnic where he
taught and completed his doctorate titled “The Photoequilibrium
between F and F’ Centers in Potassium Chloride” (1962). After his -
return to Greece his scientific worth was soon evident in both his research and his teaching
commitments. At first in the Physics Dept., and later in the Institute for Materials Science he
made important contributions both to the development of the laboratories and the
postgraduate research at Demokritos. In 1973 he traveled to South Korea as a representative
of the International Atomic Energy Agency (IAEA), successfully setting up the Mdssbauer
Spectroscopy laboratory in Seoul. His most important achievement though may have been his
inspiration of new generations of young scientists to begin scientific research, something
which was in a formative stage in the 60’s and 70’s in Greece.

In his own research area, solid state physics, he made significant contributions in the
introduction of new materials characterization techniques, bringing international recognition
to the centre’s laboratories. His internationally recognized research achievements are reflected
in his more than 130 publications and 2500 citations (h-factor of 25). In Greece he was one of
the first researchers to study material properties at low temperatures i.e down to 1.2K. He was
also responsible for the installation of the liquid helium liquefier at Demokritos which
currently supplies the entire country.

He taught physics both in the postgraduate program of Demokritos as well as in the
University of Crete where he was a member of the executive committee in its early years.
That he was an excellent teacher is recorded in the preface of the standard physics textbook of
S. Trachanas, ‘Quantum Mechanics vol. I’. At Demokritos he worked administratively on
many bodies, committees etc.

His close colleagues and students will always remember a man of principles and with
characteristic deep scientific thought and judgment.

Dr. Dimitris Niarchos
NCSR “Demokritos”
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Monday, Sept. 21

09%-11% Session MO1: STRUCTURAL, MECHANICAL & OPTICAL PROPERTIES OF CONDENSED MATTER - 1
In memory of G. Kannelis (Chair: S. Ves & C. Raptis)

09°-10° Ple2 K. Syassen (Max Plank Institut fiir Festkorperforschung, Stuttgart) - High - pressure studies of transition
metal compounds located near the insulator - metal borderline

10°-10" 01 A. Antonakos (NTUA, Dept. of Physics) - Controlling phase separation in manganite thin films

10”-10® 02 D. Kastanis (FORTH/ICE-HT, Patras) - Plasma oxidation of multi - walled carbon nanotube sheets

10°-10* 03 Ch. Lekka (Univ. of loannina, Dept. of Mat. Sci. & Eng.) - Ultra fine structure of the short range order of the
CugsZrss and CussZres metallic glasses

10°-11*° 04 P. Kavouras (TEI Thessaloniki, Dept. of Applied Sciences) - The effect of In implantation on the structural
and nano - mechanical properties of GaN

11%-11*  coffee break

11*°-13%  Session MO2: POSTER SESSION: STRUCTURAL, MECHANICAL & OPTICAL PROPERTIES - 1 / ELECTRONIC TRANSPORT,

SEMICONDUCTORS & DEVICES / PHOTONICS & OPTOELECTRONICS (Chair: G. Kourouklis, K.Syassen, E. Dooryhee)

13%-14®°  Lunch break

14°-16*  Session MO3: ELECTRONIC TRANSPORT, SEMICONDUCTORS & DEVICES, PHOTONICS & OPTOELECTRONICS - 1
(Chair: G. Papavassiliou & C. Dimitriadis)

14%°-14° n E. lliopoulos (Univ. of Crete, Dept. of Physics & FORTH, IESL) - Advancing Il - nitrides epitaxy: from
kinetics to new device applications
14*°-14® 05 V. Constantoudis (NCSR “Demokritos”, IMEL) - The role of gate width in transistor performance: Effects of

gate sidewall roughness

14*-15° 06 A. Tsormpatzoglou (AUTH, Dept. of Physics, & IMEP, MINATEC, Grenoble) - Electrical characterization and
design optimization of finfets with TiN/HfO, gate stack

15%°-15" 07 N. Kelaidis (NCSR “Demokritos”, IMEL) - Electrical and structural characteristics of strained - Si MOS
structures as a function of strained - Si overlayer

15°-15% 12 E. Monroy (CEA-INAC/SP2M/PSC, Grenoble) - Polar and semipolar GaN/AIN nanostructures for
optoelectronic applications

15 -16° 08 S. F. Galata (NCSR “Demokritos”, IMS) - Stabilization of a very high - k tetragonal phase in Ge - doped ZrO,

films grown by direct doping with Germanium

16%°-16" 09 G. Leftheriotis (Univ. of Patras, Dept. of Physics) - Electrochromic devices based on electrodeposited WO;
films with modified surface morphology

010 G. Mitrikas (NCSR “Demokritos”, IMS) - Ultrafast control of nuclear spins using only microwave pulses:
towards switchable solid state gates for quantum information processing

16°-17"  Coffee break

17°°-18"  Session MO4: ELECTRONIC TRANSPORT, SEMICONDUCTORS & DEVICES, PHOTONICS & OPTOELECTRONICS - 2
(Chair: P. Keliris & S. Logothetidis)
17%°-17*° 13 M. Kafesaki (Univ. of Crete, Dept. of Mat. Sci. & Tech. & FORTH, IESL) - Manipulating light with optical
left - handed metamaterials
17°-17® 011 C. Tserkezis (Univ. of Athens, Dept. of Physics) - Coupled plasmons and resonant effective permeability of

metal - dielectric - metal nanosandwich assemblies
17*-18" 012 L. Mouchliadis (Cardiff Univ., School of Physics & Astronomy) - Exciton polaritons in resonant Bragg
gratings
18%°-18" 013 Zz. Viskadourakis (Univ. of Cyprus, Dept. Mechanical and Manufacturing Eng. & Univ. of Crete, Dept. of
Mat. Sci. & Tech.) - Power factor enhancement in composite Ag - Bi - Ag planar thin film thermoelectric
structures
14 L. Palilis (NCSR “Demokritos”, IMEL) - Molecular and polymeric organic semiconductors and their
applications in plastic optoelectronic and photonic devices

19% - 21 Round Table: RESEARCH PERSPECTIVES IN EUROPE & GREECE




Tuesday, Sept. 22

09”-11%°  Session TU1: STRUCTURAL, MECHANICAL & OPTICAL PROPERTIES OF CONDENSED MATTER - 2
(Chair: S Kennou & A. Lappas)
09°-10°  Ple3 F. Boscherini (Univ. of Bologna, Dept. of Physics) - New opportunities to study defects in semiconductors

by soft X - ray absorption spectroscopy
10°-10® 014 G. Apostolopoulos (NCSR “Demokritos”, INT-RP) - Neutron Compton scattering from LiH and LiD
10”-10* 015 cCh. B. Lioutas (AUTh, Dept. of Physics)- Identification of new nano - scale phases in AgPb,sSbSe,, crystals by

electron crystallography methods

10°-11° 15 A. Erko (BESSY IlI, Helmholtz Zentrum Berlin fiir Materialien und Energie GmbH) - Ultra - high time -
resolved XAS

11°-11*°  coffee break

11*°-13%  Session TU2: POSTER SESSION: STRUCTURAL, MECHANICAL & OPTICAL PROPERTIES - 2 / MAGNETISM & SUPERCONDUCTIVITY /

CULTURAL HERITAGE MATERIALS & INTERDISCIPLINARY PHYSICS (Chair: T. Bakas, F. Boscherini, M. Farle)

13%-14®°  Lunch break

14%°-16*  Session TU3: MAGNETISM & SUPERCONDUCTIVITY - 1
In memory of A. Simopoulos & A. Kostikas (Chair: D. Niarchos & O. Kalogirou)

14”-15"”  Plea M. Farle (Univ. Duisburg — Essen, Dept. of Physics & Center for Nanointegration) - Magnetism at the
nanoscale

15 -15* 016 E. Hristoforou (NTUA, School of Mining and Metallurgy Engineering) - New sensors based on the
magnetostrictive delay line technique

15°-15* 017 E. Th. Papaioannou (Uppsala Univ., Dept. of Physics & Mat. Sci.) - Magnetic and magneto — optical
properties of transition metal films with sub - wavelength antidot arrays

15 -16° 018 0. Crisan (National Inst. for Materials Physics, Bucharest) - Exchange spring effects in FePt/Fe(Co)/57Fe
multilayers

16”°-16" 019 V. Tsakaloudi (CPERI, Lab. of Inorganic Materials) - New magnetic ferrite materials for innovative RFID
concepts

16”-16" 020 A. Andriotis (FORTH, IESL) - Defect - induced defect - mediated magnetism in diluted magnetic
semiconductors

16°-17"  Coffee break

17%°-18%  Session TU4: MAGNETISM & SUPERCONDUCTIVITY - 2
In memory of A. Simopoulos & A. Kostikas (Chair: E. Hristoforou & K. G. Efthymiadis)

17%°-17 16 P. Poulopoulos (Univ. of Patras, Dept. of Mat. Sci.) - Magnetic force microscopy on thin films and
nanostructures
17°-17® 021 A. Kaidatzis (Université Paris Sud, CNRS, Lab. de Physique des Solides) - Hot electron transport and high

resolution magnetic imaging on Co/Cu/Co and Co/Cu/NiFe spin valves
17*-18" 022 K. N. Trohidou (NCSR “Demokritos”, Inst. of Mat. Sci.) - Exchange bias effects in Co nanoparticles dispersed in

a Mn matrix
18%-19% Session TU5: CULTURAL HERITAGE MATERIALS & INTERDISCIPLINARY PHYSICS
(Chair: K.M. Paraskevopoulos & E.K. Polychroniadis)
18%°-18* 17 Th. Samaras (AUTh, Dept. of Physics) - The use of iron oxide nanoparticles in hyperthermia
18°-18* 023 P. Papanikolaou (AUTh, Dept. of Chemistry) - Study of the effect of a uniform electric field on the bond

lengths and the electronic distribution of diatomic and polyatomic molecules
18*-19" 024 E. Pavlidou (AUTh, Dept. of Physics) — Wall painting materials and technique: the case of famous
iconographer Onoufrios
19°-19" 025 M. Maragakis (AUTh, Dept. of Physics) Random walk in complex systems with the particle diffusion model
19 -19* 026 B. Subedi - (AUTh, Dept. of Physics & CETI Archaeometry Lab.) - Towards luminescence dating of turquoise
gemstone using TL and OSL methods

21% - Conference Dinner




Wednesday, Sept. 23

09”-11%°  Session WE1: INHOMOGENEOUS & DISORDERED MATERIALS, POLYMERS & BIOMATERIALS
(Chair: S. Messoloras & A. Andriotis)
09°-09* 18 I. Margiolaki (ESRF, Grenoble) - Complementary methods for the study of biomaterials

09*°-09" 027 G. Soras (NHRF, Theoretical & Physical Chemistry Inst. & Univ. of Athens, Chemistry Dept) - Synthesis of
novel transition metal dithiolenes: Synthesis, experimental and theoretical investigation

09”-10"° 028 E. Karakosta (NCSR “Demokritos”, IMS) - In situ monitoring of cement gel growth dynamics. The use of a
miniaturized permanent Halbach magnet for precise "H NMR studies
10°-10* 19 N. Papageorgiou (Univ. de la Méditerranée & Univ. de Provence, CNRS) - Transmission electron microscopy

of proteins and single particle 3D reconstruction

10°-10” 029 K. Chrissopoulou (FORTH, IESL) - Effect of inorganic additive on the chain crystallization in polymer / layered
silicate nanohybrids

10*-11% 030 G. Kalosakas (Univ. of Patras, Dept. of Mat. Sci.) - Tight Binding Parameters for Charge Transport in DNA
11°-11*°  cCoffee break

11*-13%  Session WE2: POSTER SESSION: INHOMOGENEOUS & DISORDERED MATERIALS, POLYMERS & BIOMATERIALS/ NANOSCALE &
SURFACE SCIENCE (Chair: M. Calamiotou, E. Liarokapis, C. Galiotis)

13°-14”  Lunch break
14%°-15*  Session WE3: NANOSCALE & SURFACE SCIENCE - 1
(Chair: A. Vomvas & Th. Karakostas)

14%°-14° 110  D. Christofilos (AUTH, School of Technology) - Optical spectroscopy of nanoobjects: carbon nanotubes and
metallic nanoparticles

14°-14® 031 T. Leontiou (Cyprus Univ. of Technology, Dept. of Mech. & Mat. Sci. Eng.) - Thermodynamics and kinetics of
dislocated Ge/Si and InAs/GaAs thin layers

14”-15° 032 A. P. Douvalis (Univ. of loannina, Dept. of Physics) - Synthesis and characterization of novel carbon
nanotubes - iron oxide nanoparticles hybrids

15%°-15" 033 . Kioseoglou (AUTh, Dept. of Physics) - The nonpolar - semipolar boundaries in lll - nitrides: Atomic structure
and influence on defect introduction

15 -15° 034 A. Skarmoutsou (NTUA, School of Chem.Eng.) - Nanomechanical properties of hydroxyapatite (HA) with DAB

dendrimers (poly propylene imine) coatings onto Ti surfaces

15°-16®  Coffee break

16%-17°  Session WE4: NANOSCALE & SURFACE SCIENCE - 2
(Chair: Ph. Komninou & M. Kamaratos)

16-16° 111  P. Patsalas (Univ. of loannina, Dept. of Mat. Sci. & Eng.) - Complex conducting nitrides: Synthesis,
structure, properties and applications

16°-16* 035 E. Symianakis (Univ. of Patras, Dept. of Chem. Eng. & ICE/HT-FORTH) - On the substrate - driven oxidation of
Ni/NiO(001) by X - ray photoelectron spectroscopy and molecular dynamics simulations

16”-17° 036 A. Kostopoulou (FORTH, IESL, Un. Of Crete, Dept. of Chemistry) - Magneto - optical properties of iron oxide
nanoclusters

17°-17" 037 N. Galanis (Univ. of Crete, Dept. of Mat. Sci. & Tech.) - Mechanical properties of nanocrystalline Copper

17°-17* 038 D. Vlachos (Univ. of loannina, Dept. of Physics) - Indium adsorption on the reconstructed Si(111)v3xv3 and
4x1 - In surfaces at room and low temperature

17°-18*  Session WE5: SPECIAL SESSION ON RENEWABLE ENERGY RESOURCES — HYDROGEN (UNDER THE AUSPICES OF HELLENIC SOCIETY FOR
SCIENCE AND TECHNOLOGY OF CONDENSED MATTER (H.S.S.T.C.M) (Chair: H. Gamari-Seale)
17°-18° 112 A.G. Konstandopoulos (CPERI/CERTH, & AUTh, Dept. of Chem. Eng.) - Solar thermochemical water-
splitting for Hydrogen production: The Hydrosol Process
18%°-18* 113 E. Varkaraki (CRES-Center for renewable energy sources & hydrogen technologies-Pikermi) - Perspectives
and challenges of hydrogen storage in metal hydrides. The case of the CRES wind-hydrogen plant
18°-19°  Awards - Closing Ceremony

19%-19%° Annual Meeting of the Hellenic Society for Science and Technology of Condensed Matter




Monday, Sept. 21

11*-13% : Session MO2: Poster Session

STRUCTURAL, MECHANICAL & OPTICAL PROPERTIES - 1 / ELECTRONIC TRANSPORT, SEMICONDUCTORS & DEVICES / PHOTONICS & OPTOELECTRONICS

MO2-P1 J. Parthenios (FORTH, ICE- HT, Patras) - The effect of temperature on aramid fibre phonons

MO2-pP2 A. E. Lagogianni (Univ. of loannina, Dept. of Physics) - Microstructure evolution in Cu,Zr;q.x metallic glasses under
tensile deformation

MO2-P3 Ch. Argirusis (NTUA, School of Chemical Engineering & Technische Universitat Clausthal, Inst. fir Metallurgie) -
Water and carbon dioxide as sources for oxygen incorporation into acceptor Doped SrTiO; single crystals

MO2-P4 K. Vartzelis — Nikakis (NTUA, Dept. of Physics) - Molecular dynamics in intercalated poly (propylene oxide)
amines/layered silicate nanocomposites

MO2-P5 E. Almpanis (NCSR “Demokritos”, IMEL) - Optical response of plasmonic nanoantenna arrays

MO2-P6 K. Pomoni (Univ. of Patras, Dept. of Physics) - Structure and photoconductivity of modified TiO, sol-gel coatings

MO2-P7 E. Kalesaki (AUTh, Dept. of Physics) - Structural and electronic properties of InN a-edge threading dislocations

MO2-P8 H. Zoubos (Univ. of loannina, Dept. of Materials Science and Engineering)- Optical properties of AIN-based
nanocomposite films

MO2-P9 I. Efthimiopoulos (Max Plank Inst. fiir Festkorperforschung, Stuttgart) - High pressure studies of the perovskite
isotopes Re1603 and Re1803

MO2-P10 I. Efthimiopoulos (Max Plank Inst. fir Festkérperforschung, Stuttgart) - Structural and spectroscopic studies of the
multiferroic spinel CdCr,S, under pressure

MO02-P11 I. Efthimiopoulos (Max Plank Inst. fiir Festkérperforschung, Stuttgart) - High pressure structural investigations of Fe-
based superconductors

MO02-P12 S. M. Souliou (AUTh, Dept. of Physics & School of Technology) - Probing the pressure-induced structural deformation
of carbon nanotubes through carotene encapsulation in their interior

MO02-P13 C. A. Londos (Univ. of Athens, Dept. of Physics) - The effect of germanium doping on the annealing characteristics of
the VO and VO, defects in silicon.

MO2-P14 V. Likodimos (NCSR “Demokritos”, IPC) - Micro-Raman investigation on the long term stability of dye-sensitized solar
cells under light and thermal stress

MO2-P15 V. Likodimos (NCSR “Demokritos”, IPC) - Micro-Raman spectroscopy on self-assembled anodized TiO, nanotube
arrays

MO2-P16 M. Dimitrijevic (Univ. of Belgrade, Faculty of Technology and Metallurgy) - Use of image analysis for
characterisation of thermal shock behaviour of improved ceramic matrix composites

MO2-P17 M. Posarac (Inst. of Nuclear Sciences “Vinca”, Belgrade ) - Influence of microstructure on mechanical properties of
porous SiC/cordierite composite materials

MO2-P18 Th. A. Goutziotis (Univ. of loannina, Dept. of Materials Science and Engineering) - Structural and electronic
properties of metal nitrides




Monday, Sept. 21

11%-13% : Session MO2: Poster Session

STRUCTURAL, MECHANICAL & OPTICAL PROPERTIES - 1 / ELECTRONIC TRANSPORT, SEMICONDUCTORS & DEVICES / PHOTONICS & OPTOELECTRONICS

MO02-P19 Ch. Motsanos (Univ. of Crete, Dept. of Materials Science and Technology) - A maximum in the strength of superhard
Rhenium Borides

MO2-P20  Th. Ch. Hasapis (AUTh, Dept. of Physics) - Far infrared spectra and structure of (K,S)(5b,S3)100.x glasses

MO2-P21 E. Ramou (Univ. of Patras, Dept. of Physics) - On the measurement of the instability thresholds of nematic liquid
crystal

MO2-P22 E. M. Pechlivani (AUTh, Dept. of Physics) - Interaction between hetrostructural interfaces and structural faults in
GaN / Al,Ga, N on Al,Os thin films

MO2-P23  Th. Kehagias (AUTh, Dept. of Physics) - Mechanisms of indium segregation in MOVPE and MBE grown InAIN
epilayers

MO2-P24 M. Gioti (AUTh, Dept. of Physics) - Evaluation of the optical properties, stoichiometry and composition of SiO, films
on PET by ellipsometry

MO2-P25 D. Georgiou (AUTh, Dept. of Physics) - Effect of thickness on the optical properties of CuPc and C60 thin films for
organic photovoltaic applications

MO2-P26 A. Laskarakis (AUTh, Dept. of Physics) - Effect of thickness in the optical properties of organic thin films deposited via
organic vapor phase deposition

MO2-P27 E. D. Vanidhis (AUTh, Dept. of Physics) - Theoretical calculations to determine the electro-gyration coefficients in
point group of CaCO;

MO2-P28 E. Kalesaki (AUTh, Dept. of Physics) - Morphological and structural characterization of polar and semipolar GaN
quantum dots in AIN

MO2-P29 M. Marinova (AUTh, Dept. of Physics) - Typical structural defects in 3C-SiC layers grown by various methods on
different substrates

MO2-P30  A. Lotsari (AUTh, Dept. of Physics) - Structural and mechanical properties of AIN:Ag nanocomposite coatings grown
by pulsed laser deposition

MO2-P31  C. Aris Chatzidimitriou-Dreismann (Technical Univ. of Berlin, Inst. of Chemistry) - Scattering of fast neutrons from
protons in solids (NbH, go and LiH): New quantum effects in the attosecond timescale

MO2-P32 D. Berdekas (Direction of High Schools Education of Larissa) - The influence of the disorder in the Raman spectra of
GaSb/AlISb (001) superalattices

MO2-P33 G. Mitrikas (NCSR “Demokritos”, IMS) - Probing the electronic structure of molecular magnets by pulse EPR methods

MO2-P34 Withdrawn

MO2-P35 A. Vomvas (Univ. of Patras, Dept. of Physics) - Dark conductivity and photoconductivity behavior of sol-gel S-doped
TiO,, thermally treated at different temperatures
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11%-13% : Session MO2: Poster Session

STRUCTURAL, MECHANICAL & OPTICAL PROPERTIES - 1 / ELECTRONIC TRANSPORT, SEMICONDUCTORS & DEVICES / PHOTONICS & OPTOELECTRONICS

MO2-P36 M. Dimakogianni (Univ. of Athens, Dept. of Physics) - Field and temperature dependence of the small polaron
hopping electrical conductivity in 1D disordered systems

MO2-P37  C. Paraskeva (AUTh, Dept. of Physics) - Study of LiMgVQ, ionic conductivity mechanisms

MO2-P38  S. D. Pappas (Univ. of Patras, School of Engineering) - Photoluminescence from SiO, thin films produced by Reactive
Radio Frequency Magnetron Sputtering

MO2-P39 K. T. Zorbas (AUTh, Dept. of Physics & Univ. of Cyprus, Dept. of Mechanical and Manufacturing Engineering) - Study
of an in-car refrigerator using commercial Bi,Te; thermoelectric modules

MO2-P40 V. Vargiamidis (AUTh, Dept. of Physics) - Fano resonances in electronic transport through quantum wires

MO2-P41 V. N. Petoussis (Univ. of Thessaly. Dept of Electrical & Computer Engineering) - A novel Hall effect sensor using
elaborate offset cancellation method

MO2-P42 V. N. Petoussis (TEI of Lamia, Dept. of Electronics) - Semiconductor spintronics

MO2-P43 G. Kitis (AUTh, Dept. of Physics) - Correlation between TL And OSL signals in KMgFg:Ce3+; Bleaching study of
individual glow peaks

MO2-P44  G. S. Polymeris (C.E.T.l.,, R.C “ATHENA”, Archaeometry Lab., Xanthi) - Thermally assisted photo transfer OSL from
deep traps in Al,03:C




Tuesday, Sept. 22

11*-13% : Session TU2: Poster Session

STRUCTURAL, MECHANICAL & OPTICAL PROPERTIES - 2 / MAGNETISM & SUPERCONDUCTIVITY / CULTURAL HERITAGE MATERIALS & INTERDISCIPLINARY
PHYSICS

TU2-P1 D. Tsitrouli (NCSR “Demokritos”, IMS) - In vitro and in vivo efficient magnetic heating with polymer-dressed Fe,03
nanoparticles

TU2-P2 P. Pandis (NTUA, School of Chemical Engineering) - Oxygen permeation study through dense ceramic membranes
with perovskite structure ( Bag gSry ;M,B;.x03.5, M=Co, Al, B=Mn, Fe, Ni)

TU2-P3 F. Noli (AUTh, Dept. of Chemistry) - Surface characterisation of nitrogen-implanted steel and corrosion behaviour in
aggressive environment

TU2-P4 K. Kosmas (NTUA, Lab. of Physical Metallurgy ) - On the magnetic properties of plastically deformed Armco steel

TU2-P5 P. Apostolopoulos (AUTh, Dept. of Physics) - Designing composite panels for minimum cost and weight

TU2-P6 F. Pinakidou (AUTh, Dept. of Physics) - Nanostructural characterization of TiN-Cu films using EXAFS spectroscopy

TU2-P7 F. Pinakidou (AUTh, Dept. of Physics) - Micro-XRF and micro-EXAFS studies of an Al matrix Fe-Ni composite

TU2-P8 D. Moussadakos (Univ. of Athens, Dept. of Physics) - Magnetic properties of Nd-Fe-B/3:29 and Sm(CoFeCuZr), s /3:29
nanocomposite permanent magnets

TU2-P9 N Pistofidis (AUTh, Dept. of Physics) - Effect of the steel composition on the morphology of zinc hot-dip galvanized
coatings

TU2-P10  N. Pistofidis (AUTh, Dept. of Physics) - Effect of the cooling time on the morphology of zinc hot-dip galvanized
coatings

TU2-P11  N. Pistofidis (AUTh, Dept. of Physics) - Thermodynamic evaluation of zinc hot-dip galvanizing

TU2-P12  N. Pistofidis (AUTh, Dept. of Physics) - Evaluation of Fe-Zn diffusion coefficient during hot-dip galvanizing

TU2-P13 M. Papazoglou (AUTh, Dept. of Physics) - Comparative examination on structure and oxidation behavior of pack
cementation zinc coated and not coated copper alloys substrates

TU2-P14 M. Papazoglou (AUTh, Dept. of Physics) - Influence of Al and Cr alloying elements on the structure and corrosion
resistance of zinc coatings formed by pack cementation process

TU2-P15  D. Hadjiapostolidou (Imperial College London, Dept. of Materials) - Coarsening in René 80 Ni-based superalloy

TU2-P16 K. Mergia (NCSR “Demokritos”, INT-RP) - Residual stress measurements on CuCrZr/W brazed alloy using neutron
diffraction

TU2-P17  N. Moutis (NCSR “Demokritos”, INT-RP) - Brazing of Nimonic superalloy to carbon-based ceramic composites

TU2-P18 Y. Keremi (AUTh, Dept. of Physics) - Effect of indium implantation on the bonding environment of GaN

TU2-P19  E. Siranidi (NTUA, Dept. of Physics) - Pressure-induced phase separation in the Y123 superconductor
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STRUCTURAL, MECHANICAL & OPTICAL PROPERTIES - 2 / MAGNETISM & SUPERCONDUCTIVITY / CULTURAL HERITAGE MATERIALS & INTERDISCIPLINARY
PHYSsICS

TU2-P20 C. Simserides (NCSR “Demokritos”, IMS) - Influence of antiferromagnetic interactions and of alloy disorder on the
ferromagnetic properties of p-type (Cd,Mn)Te quantum wells

TU2-P21 M. Vasilakaki (NCSR “Demokritos”, IMS) - Numerical study of the exchange bias effect in nanoparticles with
ferromagnetic core / ferrimagnetic shell morphology

TU2-P22  N. Panopoulos (NCSR “Demokritos”, IMS) - Structural investigation of optimal doped manganites at high temperature
NMR

TU2-P23  D. Koumoulis (NCSR “Demokritos”, IMS) - *°

the overdoped region of La;,Ca,MnO; phase diagram

La NMR study reveals peculiar spin ordering and antiferromagnetism in

TU2-P24 V. Likodimos (Univ. Of Athens, Dept. Of Physics) - Matrix effects in carbon nanotube polymer composites

TU2-P25 V. Likodimos (Univ. Of Athens, Dept. Of Physics) - Magnetic properties of single-wall carbon nanotubes

TU2-P26  N. Ntallis (AUTh, Dept. of Physics) - Study of a magnetic NDT method with finite elements analysis

TU2-P27  P. Arampatzis-Ziamos (AUTh, Dept. of Physics) - Optimization of time response in electromechanical systems with iron
core

TU2-P28  C. Serletis (AUTh, Dept. of Physics) - Experimental errors in magnetic viscosity measurements and activation volume
calculations

TU2-P29  G. Litsardakis (AUTh, Dept. of Electrical and Computer Engineering) - Electromagnetic properties and absorption of
new La substituted Sr W-type hexaferrite in the 2-18 GHz frequency range

TU2-P30  D. Sakellari (AUTh, Dept. of Physics) - Study of the mechanism through which microstructural characteristics affect
the impedance of NiCuZn ferrites

TU2-P31  A. Markou (Univ. of loannina, Dept. of Materials Science and Engineering) - Magnetic thin films deposited on PDMS
nanotemplates

TU2-P32  A. Kotoulas (AUTh, Dept. of Physics) - Controllable synthesis and characterization of hcp and fcc nickel nanoparticles

TU2-P33 I. Giannarakis (AUTh, Dept. of Physics) - The beneficiary role of intentional alloying in noble metal-Cobalt multilayered
systems

TU2-P34  Th. Gkinis (AUTh, Dept. of Physics) - Evaluation of iron oxide nanoparticles prepared by high-energy ball milling in
drinking water treatment

TU2-P35  A. Gaki (NTUA, School of Chemical Engineering) - Synthesis and magnetic properties of LaCO3.s and Lay gSry ,C003.5

TU2-P36  N. Sheloudko (“St. KI. Ohridski” Univ. of Sofia, Faculty of Physics) - Magnetic anisotropy of Ho-Fe-Co-Cr intermetallic
compounds
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STRUCTURAL, MECHANICAL & OPTICAL PROPERTIES - 2 / MAGNETISM & SUPERCONDUCTIVITY / CULTURAL HERITAGE MATERIALS & INTERDISCIPLINARY
PHYSICS

TU2-P37 K. Simeonidis (AUTh, Dept. of Physics)- Structural, morphological and magnetic features in exchange-biased Co
nanoparticles

TU2-P38  P. Vlachos (Democritus Univ. of Thrace, Dept. of Electrical and Computer Engineering) - A quantum circuit for
quantum key expansion from 6 to 24 Qubits

TU2-P39 K. Chrissafis (AUTh, Dept. of Physics) - Thermal degradation kinetics of in-situ prepared PET nanocomposites
containing fumed silica nanoparticles (SiO,)

TU2-P40 K. Chrissafis (AUTh, Dept. of Physics) - Thermal degradation kinetics of in-situ prepared PET nanocomposites
containing organically modified montmorillonite (MMT) nanoparticles

TU2-P41  P. Argyrakis (AUTh, Dept. of Physics) - Scientific collaboration in Europe, and the Overlapping Tree Network

TU2-P42  A. Kittas (AUTh, Dept. of Physics) - Trapping in complex networks

TU2-P43  E. Filippaki (NCSR “Demokritos”, IMS) - Optical emission spectroscopy in a glow discharge plasma during the
restoration of iron corroded objects

TU2-P44  E. Filippaki (NCSR “Demokritos”, IMS) - Effect of the Hydrogen-reductive plasma on underwater oxidized objects.
Chaotic plasma configuration

TU2-P45 S. K. Papadopoulou (AUTh, Dept. of Physics) - Efficacy of hydrophobic polymeric coatings and syperhydrophobic
nanoparticle based composite films for the protection of stone

TU2-P46  E. Anagnostopoulou (AUTh, Dept. of Physics) - Magnetically induced hyperthermia: Size, phase and concentration-
dependent heating power of magnetic nanoparticles

TU2-P47  E. Pavlidou (AUTh, Dept. of Physics) - Technique and painting materials characterization of St. Athanasius Church in
Moschopolis, Albania (18th Century)

TU2-P48  E. Pavlidou (AUTh, Dept. of Physics) - Study of the painting materials from 4" century B.C. Vergina Tomb

TU2-P49  A. Chalkidou (AUTh, Dept. of Physics & Theagenio Cancer Hospital, Molecular Oncology Lab.) - Preparation,
characterization and in-vitro toxicity test of nanoparticle-based system for magnetic hyperthermia of cancer tissues

TU2-P50 E. Sakellariou (AUTh, Dept. of Physics) - Studying technique and pigments of wall paintings in the Byzantine Church of
“40 Holy Martyrs” in Veliko- Turnovo in Bulgaria

TU2-P51  A. Lappas (FORTH, IESL) - Order Against Frustration in a Spin-2 Triangular Lattice System a-NaMnO,




Wednesday, Sept. 23

11%-13% : Session WE2: Poster Session

INHOMOGENEOUS & DISORDERED MATERIALS, POLYMERS & BIOMATERIALS / NANOSCALE & SURFACE SCIENCE

WE2-P1 D. Chasoglou (Chalmers Univ. of Technology, Gothenburg) - Evaluation of surface characteristics of prealloyed Cr-
Mo-steel powder

WE2-P2 Z. Sompolos (Univ. of Patras, Dept. of Physics) - Study of thin YSZ coatings deposited by e-beam evaporation

WE2-P3 G. E. Vantarakis (Univ. of Crete, Dept. of Materials Science and Technology & Cyprus Univ. of Technology, Dept. of
Mechanical and Materials Science Engineering) - Atomistic simulations of carbon nanofoams

WE2-P4 G. C. Hadjisavvas (Cyprus Univ. of Technology, Dept. of Mechanical and Materials Science Engineering) - Theory of
defects in Si nanocrystals embedded in a-SiO,

WE2-P5 G. Syrrokostas (Univ. of Patras, Dept. of Physics) - Nanostructured thin films for dye sensitized solar cells

WE2-P6 I. Spanos (Univ. of Patras, Dept. of Physics) - Electrolytic Hydrogen production using ternary and quaternary Nickel
based coatings

WE2-P7 K. T. Kleovoulou (Univ. of Crete, Dept. of Physics) - Interacting Si nanocrystals in a-SiO,: a Monte Carlo study

WE2-P8 D. Georgakaki (AUTh, Dept. of Physics) - Application of time-series analysis methods for the study of nonlinear
dynamical phenomena during nanosurface characterization in AFM metrology

WE2-P9 Ch. B. Lioutas (AUTh, Dept. of Physics) - Structural characterization of Ti / TiB, multi-nano-layer films by means of
electron microscopy techniques

WE2-P10  D. Lafatzis (NCSR “Demokritos”, INT-RP) - Oxidization behaviour of amorphous SiC coatings

WE2-P11  G. Bokas (Univ. of loannina, Dept. of Physics) - CuZr nanoclusters by ab-initio calculations

WE2-P12 M. Gialampouki (Univ. of loannina, Dept. of Materials Science and Engineering) - Structural and electronic properties
of octahedral Titanium Oxide on Graphene by ab-initio calculations

WE2-P13  O. Crisan (National Inst. for Materials Physics, Bucharest) - Magnetic nanoclusters synthesized by a new gas-
stabilised aggregation technique

WE2-P14  E. P. Koumoulos (NTUA, School of Chemical Engineering)- Effect of the adhesive forces and time-dependent response
of polydimethylsiloxane elastomer on the nanomechanical properties determination by nanoindentation

WE2-P15  A. Skarmoutsou (NTUA, School of Chemical Engineering) - Nanoindentation studies and high stress sensitivity of
fatigue life of rolled AZ31 Magnesium alloy

WE2-P16  J. N. Remediakis (Univ. of Crete, Dept. of Materials Science and Technology) - Shape and properties of gold
nanoparticles

WE2-P17  A. Delimitis (CERTH, CPERI, Thessaloniki) - Electron microscopy studies of the structural transformation of
VOHPO,.1/2H,0 precursors to (VO),P,0; catalysts




Wednesday, Sept. 23

11%-13% : Session WE2: Poster Session

INHOMOGENEOUS & DISORDERED MATERIALS, POLYMERS & BIOMATERIALS / NANOSCALE & SURFACE SCIENCE

WE2-P18  A. Zora (Univ. of Athens, Dept. of Physics) - Temperature dependence of photoluminescence in individual self-
assembled quantum dots

WE2-P19 M. Filippousi (AUTh, Dept. of Physics) - Preparation and characterization of palladium supported on zeolites

WE2-P20  A. Skarmoutsou (NTUA, School of Chemical Engineering) - Nanomechanical and structural properties of deposited
binary nitrides thin films grown by Pulsed Laser Deposition

WE2-P21  C. Georgiou (NTUA, School of Chemical Engineering) - Mechanical and electrical properties of epoxy resin filled with
multi walled Carbon nanotubes

WE2-P22  G. A. Tritsaris (Technical Univ. of Denmark, Dept. of Physics) - Theoretical investigation of model non-Platinum
cathode catalysts for low temperature fuel cells

WE2-P23  N. Tsakiris (AUTh, Dept. of Physics) - Crystal growth model with stress development and relaxation

WE2-P24  C. Batistakis (AUTh, Dept. of Physics) - Percolation theory and phase transitions in granular ferromagnets

WE2-P25 L. Skarpalezos (AUTh, Dept. of Physics) - Simulation of non classical coarsening mechanism in Pb/Si

WE2-P26 K. Brintakis (FORTH, IESL & AUTh, Dept. of Physics) - Fe;0,@Au core-shell nanocrystals: magnetic and optical
properties

WE2-P27  A. P. Douvalis (Univ. of loannina, Dept. of Physics) - Structural and magnetic properties of colloidal Iron oxide
magnetic nanoclusters

WE2-P28  A. Tsimpliaraki (AUTh, Dept. of Chemical Engineering) - Organomodification of nanoclays and its role on the porous
structure of polymer nanocomposites produced by supercritical CO,

WE2-P29  J. Kioseoglou (AUTh, Dept. of Physics) - Atomic scale modelling by the use of a lll-species environment approach:
Implementation on threading dislocations and (Al,In)N/GaN interfaces

WE2-P30 D. Tsikritzis (Univ. of Patras, Dept. of Chemical Engineering - FORTH/ICE-HT) - The electronic structure of Ni-
phthalocyanine on ITO/flexible interface studied by photoelectron spectroscopies

WE2-P31 I. Tsiaoussis (AUTh, Dept. of Physics) - Structural characterization of ZnO/Mg,Zn,.,0 and ZnO/MgO thin films grown
on sapphire by using HRTEM

WE2-P32 V. Koultoukis (Univ. of Western Macedonia) - Hydrogen storage in the pseudobinary system of TiMngFey Vo4,
TiMno, 1Feg Vo7 and Tig 4Zro.6Mng 4Fep 2Vo 4

WE2-P33  A. loannidou (Univ. of Western Macedonia, Dept. of Mechanical Engineering) - Structural properties of the effect of
V substitution on the composite Zr-Ti-Cr-V-Ni intermetallic hydrides

WE2-P34  T.E. Karakasidis (Univ. of Thessaly, School of Engineering) - Transport properties of flows at the nanoscale

WE2-P35 T. E. Karakasidis (Univ. of Thessaly, School of Engineering) - Flow in periodically grooved nanochannels studied by
computer simulation
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11%-13% : Session WE2: Poster Session

INHOMOGENEOUS & DISORDERED MATERIALS, POLYMERS & BIOMATERIALS / NANOSCALE & SURFACE SCIENCE

WE2-P36 E. Pavlopoulou (FORTH, IESL & Univ. of Crete, Dept. of Materials Science and Technology) - Following the synthesis
of metal nanoparticles within pH-responsive micelles and microgels by SAXS

WE2-P37  C. Grigoriadis (Univ. of loannina, Dept. of Physics) - Self-assembly and molecular dynamics of nanographenes

WE2-P38  A. Z. Stimoniaris (Univ. of loannina, Dept. of Chemistry & TEI of Western Macedonia, Lab. of Physics and Materials
Technology) - Absorption and diffusion of commercially available cleaning liquids in epoxy resin nanocomposites

WE2-P39  A. Z. Stimoniaris (Univ. of loannina, Dept. of Chemistry & TEI of Western Macedonia, Lab. of Physics and Materials
Technology) - Fluid absorption effects on the dynamics of epoxy resin nanocomposites

WE2-P40  C. G. Delides (TElI of Western Macedonia, Lab. of Physics and Materials Technology) - Epoxy composites filled with
amine modified carbon nanotubes: High voltage corona discharge studies

WE2-P41  H. Zois (TEI of Lamia) - Thermogravimetric properties of epoxy resin/carbon nanotubes nanocomposites

WE2-P42  G. loannou (Univ. of Patras, Dept. of Materials Science) - Dielectric and functional properties of polymer
matrix/ZnO/BaTiO3 hybrid composites

WE2-P43  A. Patsidis (Univ. of Patras, Dept. of Materials Science) - Dielectric response and functionality of polymer matrix
BaTiO3; nanocomposites

WE2-P44  A. Delimitis (CERTH, CPERI, Thessaloniki) - Development of metallic Ag nanowires and nanoparticles on mesoporous
silicas: Effect of pore structure and size of the silica support

WE2-P45  G. Kalosakas (Univ. of Patras, Dept. of Materials Science) - Statistical distributions of bubble lengths in DNA

WE2-P46 K. S. Andrikopoulos (TEl of Thessaloniki, Dept. of Applied Science) - Nanoindentation studies of phase separated
glasses: The ternary Ag-As-S system

WE2-P47  A. Angelopoulou (NCSR “Demokritos”, IMS & Univ. of Patras, Dept. of Materials Science) - About the mixed alkali
effect

WE2-P48 V. Gountsidou (AUTh, Dept. of Physics) - Modelling Indentation of porous and inhomogenous materials

WE2-P49  T.P. Biros (AUTh, Polytechnic School) - Mechanical properties of collagen fibrils

WE2-P50  E. Vitoratos (Univ. of Patras, Dept. of Physics) - The influence of thermal treatment and ambient atmosphere on the
electrical conductivity of polypyrrole and polypyrrole/5%w/w TiO, nanocomposite

WE2-P51 P. Gamaletsos (Univ. of Athens, Faculty of Geology and Geoenvironment) - Spectroscopic (Mdssbauer, XANES and
FTIR) and thermal investigation of Greek bauxites from the Parnassos- Ghiona active mining area

WE2-P52  E. Mavromati (AUTh, Dept. of Physics) - Fe distribution and speciation in human nails

WE2-P53  A. K. Nikolaidis (AUTh, Dept. of Chemistry) - Mechanical properties of PMMA/organomodified montmorillonite
nanocomposites prepared by in situ bulk polymerization
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11*°-13%  :Session WE2: Poster Session

INHOMOGENEOUS & DISORDERED IMATERIALS, POLYMERS & BIOMATERIALS / NANOSCALE & SURFACE SCIENCE

WE2-P54  O. M. Goudouri (AUTh, Dept. of Physics) - Bioactivity atudies of hydroxyapatite based glass-ceramics synthesized by
Transferred Arc Plasma (TAP)

WE2-P55 D. Bikiaris (AUTh, Dept. of Chemistry) - Comparative study of the effect of different nanoparticles on the UV stability
of HDPE

WE2-P56  G. Theodorou (AUTh, Dept. of Physics) - Bioactivity studies of bioactive glasses in different environments: the case of
the 4555 bioglass

WE2-P57 D. Afouxenidis (C.E.T.l., R.C “ATHENA”, Archaeometry Lab., Xanthi & AUTh, Dept. of Physics) - Preliminary TL/OSL
characterization on synthetic bioactive materials

WE2-P58  A. M. Pashou (AUTh, Dept. of Physics) - Raman characterization of psoriatic and healthy nails

Program & Proceedings
also available on the web

http://xxv.physics.auth.gr
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Looking into Art and Cultural Heritage with Synchro tron X-Rays
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Cultural heritage objects inspire through theiiséid merit and through their encapsulation of &g science
and technology of past and present cultures. Tleeostructure and composition of many archaeologibgcts
are a direct or indirect record of ancient waysifef know-how and trade routes. As a consequethese is an
increased demand for the scientific characterinatib objects that are part of our cultural heritagech as
paintings, ceramics, books, sculptures and utettsiteme but a few. One looks forward to unveiling secrets
that lie within these artifacts such as their arighistory, manufacturing processes and about peeific
societies from which they emerged. One also oftegstions the authenticity of these objects.

Moreover it is essential to preserve this cultungritage for future generations. The diagnosis of
degradation/aging mechanisms of artifacts and &éweldpment of repair or stabilization strategies areas of
central importance. This can only be accomplishganieans of multidisciplinary analysis of complextms
and innovative problem solving, and also leadsh® development of new noninvasive or microsampling
examination technologies.

It is thus desirable to implement non-destructixpegimental techniques that preserve the “realagtar” of
the objects, without contaminating or damaging th&ynchrotron radiation (SR) covers a very widegeanf
wavelengths, from infrared up to x-rays. It offereny well-established experimental techniques dapab
providing elemental analysis, internal structurgdlgsis and even in some cases atomic structuttgsismdt can
allow non-destructive imaging of the surfaces asd 8D structural information of the artifacts, @mx-rays can
penetrate through the materials without leavingaeg of the investigation process.

Applications of physics and chemistry in archaegltigus emerge as a part of materials science amd th
needs for SR-based techniques are ever increasabggding x-ray imaging, x-ray diffraction, x-rajubrescence
and FTIR spectroscopy. This is also an opportunitgxploit the appeal of this cross-disciplinasidi to engage
the public and train students in science.

As an example among many, Fig. 1 shows the combiluedescence-diffraction work carried out over
several paint samples of Matthias Griinewald, a mpginter at the beginning of the German Renaigsanc
Chemical and phase mappings of the cross-secteerping the stratigraphy intact, are an esseriggl towards
the description of the artist’s paint palette andw how [1].

Ancient materials often are complex, heterogensausples with a hierarchical arrangement whichlsed
with the artifact manufacturing. Different structlprobes covering different scale lengths are irequ X-ray
diffraction is one of the prime structural methdas suffers from a relatively poor detection limithereas
transmission electron analysis involves destructample preparation. In a second example (Figw&)show
the potential of coupling pencil-beam tomographyhwi-ray diffraction to examine unidentified phasesilI-
ordered and poly-phased materials [2].

I shall present a brief overview of the differespacts of SR “archaeometry”, in terms of diversityd
complexity of historically and/or artistically inesting samples, as well as SR technical and imsmndal
requirements. The present contribution outlinesrntéwe but still fragile interface between art, aetlagy and
synchrotron science.



Opening Ceremony

Diffusion
= 5 Copper green pigment
]
7000
_: s Calcite
E + Hydrocerussite
mt Aarussile
5000 !
a ]
4000 =
25000 50000 |
| LR EENSEIER e ] il o
- o / " L
£ 20000, U 15 I ,-F %
2 I ¥ | 40000 B 3 el \ ; B
8 15000+ E e Bl = 3 i | o o
= | ¢ 1 Vs & B B JUW SV AN L
B | | i\ r 2 2000 S VUL YU WY e AN
£ 10000+ A/ a I 5 1
g W e \ | k20000 € 3 s .
- 1 | T LY i - 5 \ ¥
% 5000 - | [ |V i " + 10000 2 \
a ] o L ‘. 10001 \
bt 3 J s
o | gure® Feaaallp ~ Diffusion e
| IR N S — l— = Resin and organic binding
0 20 40 60 B0 100 120 140 [} T ™
x (pm) 10 20 30
h i 2-Theta

Figure 1 from ref. [1]: SR micro-beadiffraction (XRD) and fluorescence (XRF)a) Optical microscope observation o
cross section embedded in resin, magnificatx20. @) XRF transverse line-scan acrase stratigraphy of the cro
section, from the outer to the inner layer. Themnsities of the CK and the Pl emission ays are plotted as a function
depth. €) SR x-ray micro-XRDpatternsfrom the four distinct layers 1,2,3 and 4. Layercatcium carbonate preparati
layer; layer 2: priming layer made of lead carberathydrocerussite and cerussite); layers 3,4gergropper pigmen
composed ofead tin yellow and lead carbonates; layer 6: oigkayer, varnis.
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Figure 2 from ref. [2] The successive steps and principles of the réeat®n scheme of thDiffraction—Tomography
direct analysis are illustrated heegh, For every position ( ®), the 2D scattering patteis integrated over the azimutt
angle and produces the respective 1D scatteringrpdi20). b,c, On the one hand, all the 1D patterns are sumrpeui/er
y andw, to construct the scattering sum pattern of thgeesample. On the other hand, eachf(20) pattern is integrated
over the diffraction angle62 and the resulting total scattering intensity listied as a function of (yw) to build up the
global sinogramd, a ROI overa selecte 2 angle range, corresponding to a given scatterimdribution or a diffraction
peak,can be defined to extract the relevant sinograth@torresponding individual phae, Finally, a reconstruction froi
these sinograms provides axial slices of the cpmeding phases. This cresection image reveals the tial distribution
of thedifferent phases inside the sample and the suringrglass capillary holde

[1] E. Welcomme, P. Walter, Plduet, J-L. Hodeau, E. Dooryhee, P. Martinetto, M. MeAppl. Phys. A 89, 825 (200.
[2] P. Bleuet, E. Welcommé&,. Dooryhee, J. Susini,-L. Hodeau, P. Walter, Nature Materials4B8 (200€.
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High-pressure studies of transition metal compounds Ple2
e

located near the insulator-metal borderline
K. Syassen

Max Plank Institut fir Festkdrperforschung, D-7058@ittgart, Germany
*k.syassen@fkf.mpg.de

Experimental high pressure studies of crystallihages take advantage of numerous recent developriment
diamond-anvil-cell techniques. Major advances hawgeurred in microscopic analytical methods thalizati
synchrotron x-ray radiation (diffraction and inglascattering), optical spectroscopies, and syotcbn infrared
spectroscopy. Concerning correlated electron systéh®e subjects of interest range from pressureced
structural changes to illuminating the interplayvsen more subtle changes in atomic arrangemeletstyen
delocalization, magnetism, and superconductivigm8& recent results will be highlighted in this grstion.
The main focus will be on structural and electropioperties of perovskite-related transition meigides
located near the insulator-metal borderline, spedlyy titanates and vanadates. New findings foprate
superconductors and Fe-based pnictides will beesddd briefly.

Work performed in collaboration with X. Wang, 1.d,&. Karmakar, I. Efthimiopoulos (MPI/FKF Stuttga.
Hanfland, M. Merlini (ESRF Grenoble), and Y.-L. Miat(ANKA Karlsruhe).
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Controlling Phase Separation in Manganite Thin Filns

A Antonakos’, D. Lampakis, D. Palles, E Liarokahi#! Filippi?, W Prellief, G. H. Aydogdd and
H-U Habermeiet

'Department of Physics, National Technical Universit Athens, GR-15780 Athens, Greece
?_aboratoire CRISMAT, CNRS UMR 6508, ENSICAEN, &Bckchal Juin, F-14050 Caen Cedex, France
*Max-Planck-Institute for Solid State Research,t§aut, D-70569, Germany
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The very interesting complex physics, the discowefrcolossal magnetoresistance (CMR) effect [1] &mal
possible applications [2] of the rare-earth manigasnk_,CaMnOs (R: a trivalent rare-earth ion; A: a divalent
alkaline-earth ion) [3], have attracted much atentduring past decades. The complex phase diagfatime
manganites with doping can be described by a Jatie+fT(JT) induced charge-localization competinghvihe
magnetic interactions (double exchange-DE modé¢| ptarge, orbital and spin ordering [5]. The cohtf the
transport and magnetic properties is crucial ferdpplication of manganites to devices.

We have investigated methods for tuning the chargered state and controlling the phase separation
manganite [R,CaMnO; (R = La, Pr)] thin films grown on different subgea (SrTiQ (STO), LaAIG (LAO),
SrLaGaQ (SLGO) and SrLaAlQ (SLAO)). By our systematic Raman and IR studiedeurvarying external
(temperature, pressure and magnetic field) andnate(interfacial strains and doping) conditionss Wwave
analyzed certain phonon modes and extracted direemation about the amount of the Jahn-Telletadt®ons,
the charge ordered state, and the strain or thespre induced phase separation in the manganitéilths.

A full assignment of the observed modes in LCMO B&MO has been achieved and the results obtained by
several perturbations were combined with pola@atiependent scattering [6, 7] and compared witkipusly
published theoretical and experimental works ongaaites.

The effect of epitaxial strains on the Raman andpRctra were studied at room temperature for the P
xCaMnO; and LaCa MnO; thin films of varying thickness deposited on diffet substrates that induce
tensile or compressive strains. The Raman scagtsdanning of the cross section area of the filmalestrates
that the A(2) tilting mode, which is related with the rotatiof the MnQ octahedra, is highly sensitive to local
changes and distortions in the lattice caused &wéniations in epitaxial strains and can be usea measure of
strains [7].

The low temperature phase diagram of the,aMnO; thin films has been studied systematically as a
function of doping and epitaxial strains. It apetirat both doping and the strains from the sutestan alter
the charge ordered state, as detected by the J&snadd tune the electrical properties of the camgoThe
distortion of the structure can be measured bstiii of the A(2) titing mode frequency, which is a soft mode
and couples with the structural and the phaseitians [7]. The compounds were also studied ungerdstatic
pressure [8] and the application of a magnetidffet various doping levels in order to induce éodalization
of the carriers and destroy the charge ordereé §84t Based on the spectral analysis and the stange of
modes and the characteristics of the metallic pheitle others attributed to the Jahn-Teller distmi§ that
identify an insulating charge-ordered behavior, eenclude that the compound has undergone a phase
separation into metallic and insulating domains.
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Fig. 1. The assignment of the MIR reflectivity featuresé&veral phases. Reproduced from [11].
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The strain effects on the low temperature optipalcsra of LasCa sMnO; thin films were also investigated
[6, 10]. It is demonstrated that different substsatan be exploited as a tool to obtain thin filmith adjustable
electronic and magnetic properties even if chengoahpositions and thicknesses of the films remachanged
[10]. The differences between the Raman specttheobulk and the strained thin films compoundsaaralyzed
in terms of a phase separation scenario. The appeaiof new modes in superposition with severahdbitmands
in the reflectivity IR spectra (Fig. 1) are corteld with the magnetotrasport results and strongfygsst that
phase separation between coexisting charge/osbdatlered/disordered phases is an intrinsic prygperthe R.
xCaMnO; manganite compounds [11]. We have identified déstphases, namely the insulating or the metallic
one and two or more charge ordered phases (chexkerband stripes). The strain effects on the
LCMO/STO(100) thin film destroy the ferromagnetitase and the charge ordered phase is more rolausirth
the bulk compound, leading to the charge/orbitadeced insulating phase at LT. On the contrary, the
ferromagnetic metallic clusters grow and start tmalesce until the percolation limit is reached & t
LCMO/SLGO, LCMO/STO(111) and the LCMO/SLAO thinrfik, and the system behaves as a metal due to the
strain effect [12].

These findings provide important information foc@mprehensive theoretical model that will understtre
complex physics of the orthorhombic manganite thiims. Furthermore, they demonstrate that the prope
selection of film thickness, substrate, and origéotecan manipulate the film properties. These ltsstontribute
to the control of phase separation and the creatibriunctional materials with selected subphases fo
technological applications.

[1] S. Jin, H. Tiefel, M. McCormack, R. Ramesh, L.H.eBhScience 264, 413 (1994).

[2] R. vonHelmolt, J. Weckberg, B. Holzapfel, L. StthuK. Samwer, Phys. 200 Rev. Lett. 71 (1993) 2331.

[3] A .P. Ramirez, J. Phys. Cond. Matter 9, 8171 7)99

[4] C. Zener, Phys. Rev. {\bf 82}, 403 (1951).

[5] A.J. Millis, P.B. Littlewood, B.l. Shraiman, PhyRev. Lett. 74, 5144 (1995).

[6] A. Antonakos, E. Liarokapis, G. H. Aydogdu, H.-Ualbérmeier, Materials Science and Engineering: B 8342007).
[7] A. Antonakos, D. Palles, E. Liarokapis, M. Filipp. Prellier, Journal of Applied Physics 104, 0683%2008).

[8] Antonakos A., Lampakis D., Liarokapis E., Filigdi, Prellier W., Auban-Senzier P., Pasquier C.:hisP? Condensed
Matter 20, 485202 (2008).

[9] Filippi, M., Auban-Senzier, P., Pasquier, C., Peg]IW.: Appl. Phys. Lett. 93, 142110 (2008).

[10] A. Antonakos, E. Liarokapis, G. H. Aydogdu, H.-Ualbeérmeier, unpublished.

[11] A Antonakos, E Liarokapis, M Filippi, W Pradli, G. H. Aydogdu and H-U Habermeianpublished.

[12] A. Antonakos, D. Lampakis, M. Filippi, G. H. AydogdH.-U. Habermeier, W. Prellier, and E. Liarokagthysica
Status Solidi (b) 246, 635 (2009).
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Carbon nanotube (CNT) based materials are gaingwy tiend at the materials science field due torthei
extraordinary properties [1]. Such kind of materiaé carbon nanotube yarns [2] forests [3] andtsliéghave
many applications as reinforcements in polymer ausiips [5], actuators [6], catalyst supports [/ anaffolds

for biomineralization assays [8]. Our work is foedson Carbon Nanotube sheets (so called buckypapkish

are nano-porous, self-standing materials made ijoraly distributed MWCNTs. MWCNT sheets are prodlice
by vacuum filtration process and their averagekiigss is in the range of 50-160. Common functionalization
techniques of CNTs’ surface are chemical and elebhgmical treatments. The technique that usedisnvibrk

is oxygen plasma treatment. Plasma treatment heantajes of low treatment time (seconds as compared
hours of chemical oxidation) and of a non-wet psscthat makes plasma treatment ideal for induggriadie
processing. Thus we managed to oxidize MWCNTs sheetface by oxygen plasma treatment. A study by
Raman spectroscopy revealed that plasma oxidatgnades the graphitic structure of MWCNTSs. A fuPX
and TGA study occurred to examine the defect pribdludor different exposure times and to specifydakion
degree. Morphological study by SEM showed thatdtihg of MWCNT sheet rough surface is analogous to
plasma exposure time. Also maximum etching of MWCsheets’ surface was carried out at first minute of
plasma exposure process. Additionally TEM pictuséslegraded MWCNTS, contact angle measurements and
surface topography analysis of MWCNT sheets wilpbesented at conference.

[1] P. Moriarty et alReports on Progress in Physi&! (2001).
[2] K. R. Atkinson et alPhysica B 394 (2007).

[3] M. Zhang et al, Science, 309 (2005).

[4] D. Kastanis et al, Advanced Composites Lettefs(2007).
[5] Z. Wang et al, Composites:Part A, 35 (2004).

[6] U. Vohrer et al, Carbon, 42 (2004).

[7] E. Munoz et al, Chemical Physics Letters, 85302).

[8] D. Tasis et al, Physica Status Solidi @)3 (2006).
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Ultra Fine structure of the short range order of the CussZr 35 and CugsZr g5 Metallic
Glasses

G. Aimyras', Ch. E. Lekk& and G. A. Evangelakis
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2 Department of Materials Science and Engineeringyensity of loannina, loannina 45110, Gre
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We present Molecular Dyamics simulations (MD) results referring to thecroastructure of two representativ
CuZr Metallic Glasses (MG) (GsZrss and CuysZres). From the microscopic analysis of the glassycstmes of
both systems we found that they are mainly compdsgesmall Icosahedrdlke clusters (ICO) that ar
interconnected and/or interpenetrating, in agre¢émeéth previous studies. The detailed exploratidntheeir
possible interconnections revealed that the strattoharacteristics of the systems may be sctorily
reproduced by considering only 13 anc-atom ICO clusters that are interpenetrating wigdefined ways, thus
explaining the existence of the short range ordgchvis a typical characteristic of these MGs. &peroach is
based on geometricabnsiderations for the possible combinations ofI@@-like clusters in conjunction wit
the restriction of the systems’ composition. Seivpadyicosahedral superclusters (PSC) are thusigiestiand
subsequently verified by the analysis of the MDikebrium configurations. It turns out that there aneaic”
numbers for the PSCs that are dictated from thebamation of both the geometry of the interpenet@tiCOs
and the stoichiometry of the system and that thmsmbers are identical for both comitions, the only
difference being their relative amplitudes. Intéiregly, the radial distribution function calculategt considering
only the central atoms of the participating ICOghie PSCs reproduces very well the experimental. dette
energetic ad electronic stability of some representative srfrat standing PSCs were further investigated
verified by means of calculations based on the Dem®ainction Theory. We believe that the presesults
elucidate the microstructure of these MGs ¢hat they could be of use for the description of encomplex
systems and possibly for the design of new MGs imibroved properties.

Figure 1 Polyicosahedral superclusters within the metagliass

[1] 1.D.B. Miracle, Nat. Mater. 3 (2004), p. €.

[2] Ch.E. Lekka, A. Ibenskas, A.R. Yavari and G.AaBgelakis, ApplPhys. Lett. 91 (2007).

[3] M. Wakeda, Y. Shibutani, S. Ogata and J. Phrtermetallics 15 (2007), p. 139

[4] A.E. Lagogianni, G.A. Almyras, Ch.E. Lekka, D.Bapageorgiou, G.A. Evarggis, J. Alloys and Comp. in pre.
[5] H.W. Sheng, W.K. Luo, F.M. Alamgir, J.M. Bai afid Ma, Nature 439 (2006), p. 419
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The Effect of In Implantation on the Structural and
Nano-Mechanical Properties of GaN
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In implantation of GaN is a promising method foe flabrication of InGaN/GaN nanostructures. Thedasgale
implementation of this method requires the studyhefeffects induced by the implantation of In patiles on
the physical properties of GaN. In the present wak study the structural and the mechanical pt@serat the
nano-scale, of n-type GaN grown on,®4 implanted with 700 keV In ions and fluences raggirom 5<10™
ions/cnf to 1x10'° ions/cni. The disorder degree of the films has been pralyerieans of Raman spectroscopy,
while the mechanical properties were obtained bygilasi-static nano-indentation technique.

The Raman spectra were recorded in the backsecaftgaometry using a DILOR XY micro-Raman system
equipped with a cryogenic charge coupled deviceDC@etector. For excitation, the 514.5 nm line of A"
laser was focused on the sample by means of a @bjgctive lens with a laser power of ~5 mW. Medbah
properties were obtained by the Hysitron Ubi-1 ok modular instrument. The nanomechanical
characterization techniques applied gave quantitatesults concerning the nanohardness value. Qtinadi
results about the elasto-plastic response and drati&tion were obtained by the shape of the loatbad
curves.

The Raman spectra of the implanted GaN sampleswaitfing In fluences are illustrated in figure brad
with that of the as-grown material. For wurtzite NGa '

factor group analysis predicts &t point the symmetry S
species A+E;+2B,+2E,. The A, E; (which are polar and

split into longitudinal, LO, and transverse optjcdlO, M
components), and the two, Enodes are Raman active W

while the B modes are silent [1]. In the backscatterir
geometry used here the two in-plang BEodes are

favoured, qbserved in the as-grown sample]aﬁ3 (E, 110" cm?
Ga sublattice) and-571 (E, N sublattice), while the
totally symmetric alongc-axis A(LO) Raman mode ©1 s A = @5

expected at~739 cni' is completely damped due tc
plasmon-phonon coupling. The relatively narrow’
Raman peak (FWHM:~5.1 cm®) reflects the good
crystalline quality of the as-grown material. Thecuency
of the E mode is strongly affected by biaxial stres
induced in the GaN epilayer mainly due to the défe
thermal expansion coefficients of the epilayer ($engand

W
W

Raman Intensity (arb. units)

_ 2
the ALO; substrate (larger coefficient) and in the as-groy . as-grown E,
sample is upshifted by4.6 cm' compared to that in E; * *
strain-free GaN [2]. From this blue shift, and takiinto o a0 660 =00

account thaho(cm™)= 6.2c(GPa) [3], we estimate a valut . 1

of o~ 0.74 GPa for the compressive biaxial strain Raman Shift (cm”)

pristine GaN. Fig. 1: Raman spectra -after background subtraction-
In the implanted GaN with sxiDand 5x18* cm? In of the In implanted (the numbers on the left refer

fluences theg’ peak attenuates and broadens significan the '.“kﬂ”enclfs) aknd q the af]-grolwnb GaN samples.

(FWHM: ~9.6 and~11.2 cm', respectively). Moreover, in Asterisks mark peaks due to thedylsubstrate.

both samples this Raman peak is blue shifted, coedpa the as-grown sample, and is located at 5at8’3(c~

1.15 GPa) for the lower and at 572.6 trfo~ 1.03 GPa) for the higher ion fluence, revealingttin

implantation enhances initially the compressivaistof the GaN films, most probably due to the éaegomic

radius of In compared to that of Ga and N atomss T$hcontrast to the situation encountered indase of

-12-
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heavy ion implantation of GaN, where a partial streelaxation is observed [4]. In these two samjlpart from
the E, peak new broad bands appear (markedpys in the figure), rendering the Raman spectrum sinti
that of amorphous GaN [5]. In amorphous materthksg-selection rules -limiting Raman activity to zonenter
modes- relax significantly, permitting every modedontribute in the Raman spectrum. Thus, the spmct
reflects, in a certain degree, the phonon dendistaies of the material. In our case, thew; peaks could be
attributed to the acoustic band of GaN dominatethbyGa atomic motions, while tlhg and thews peaks to the
transverse and the longitudinal optic band, re$pegt dominated by the N atomic motions [6]. At hay
fluences (510" and %10'° cm®), the E. peak disappears, revealing the complete amorphizaf GaN after
implantation.
The nanohardness value of In implanted sampleghegeavith that of
Table 1: Nanohardness value of In - the as-grown GaN sample are listed in Table 1.fléences up to 410"
implanted and the as-grown GaN  ¢j2 the nanohardness value is increased with resmgedhat of the
samples. unimplanted GaN film. For higher fluences, an abrdpcrease in the
In fluence | H Structure | nanohardness value was monitored. The errors shoWable 1 represent
(cm) (GPa) the standard deviations obtained from five indeotest The respective
1x10* | 4.0t0.4 | amorphous| . . . . ) ;
5<10% | 5.5:0.5 | amorphous |n_dentat|(_)n loads were high _enough in order to poedlnd_entanon events
heavily with maximum ollep.th approximately equal to halfleé tadius of curvature
1x10" | 32.5t5.0 damaged | Of the indenter tip, i.ev 60 nm.
5104 | 3p.ma0 Neavily AdditLonaI_Izy, unimplanted GaN and ir.nplan.ted samgasfluences up
damaged | to 1x10"™ cm? showed normal Indentation Size Effect (ISE), whHibe
5x10% | 34.0:3.0| damaged | higher fluences they showed reverse ISE. Thesdtseshwould be treated
as-grown | 28.5£3.5| wurtzite with caution, since the nanohardness values foertation depths lower
than half of the indenter tip radius of curvatues give rise to misleading
results [7]. Normal ISE is connected to primarilgstically deformed films, while reverse ISE is neoted to
primarily plastic behavior. In this case, the mialedoes not offer resistance or exhibit elasticokery, but
undergoes relaxation involving a release of theimation stress away from the indentation site $8Jdy of the
loading-unloading curves (figure 2) showed thatffoences up to 210" cm” the behavior of the samples is
indeed mainly elastic, with higher elastic recovdry the above cases all load-unload curves cabdaely
distinguished. For the two amorphized samples tileadliing curve is markedly different and charastariof
primarily plastic behavior. As
a result, it is possible that the

5000

markedly different  nano- unimplanted Gx10em? 1x108em?
hardness values (no 5000 510 cm-? -lREaN :
presented here), for shallowe -

than 60 nm indentations, are 4000 1

manifestation of an Indenta:

tion Effect. 2000 110" em?

Load (uMN)

The analyses made by
both Raman spectroscopy an
Quazi-static nano-indentatior
techniques have given result
that comply with each other,
concerning the effect of In
implantation. The combinati- 0 o 100
on of structural and me- Indenter Dis placement (nm)
chanical response to In im:
plantation was also compa
tible with the effect of heavy
ion implantation on GaN films reported in previagdies [4,9].

2000

1000

Fig. 2: Load-unload curves of the In implanted and theggemvn GaN samples. The
numbers in the diagram correspond to the In fluerinezn?.
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The Effect of Temperature on Aramid Fibre Phonons
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Raman microscopy has been successfully used wwfdlie micromechanics of both the deformation gfhhi
performance fibres as well as the fibres within posites[1]. The technique has also been appliea wide
range of systems including aramid, carbon, ceramit natural fibres. In each case well-defined Raspeattra
are obtained and the position of the Raman baniftsoshthe application of mechanical deformatiotrdss or
strain) or Temperature. This is due to the macnoiscdeformation giving rise to stretching/bendinfytioe
atomic bonds in the materials. A particularly imot aspect of the Raman technique is that it &sipte to
obtain Raman spectra from individual fibres ins&éransparent matrix during deformation. From ttress-
induced Raman band shifts it is possible to deteentine point-to-point variation of axial fibre stgseor strain
along an individual fibre under any general stdteeformation [2]. High-performance polymer fibesgch as
the poly(p-phenylene terephthalamide) (PPTA) héeeaéferred as aramid, are ideal candidates fesst strain
and temperature measurements in composites. Aathasdic spectrum of aramid fibre is presentefigrl
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Figure 1 A characteristic Raman spectrum of Kevlaf #iers at 4.4 K. The red line is a fitted curvensisted
of two Lorentzian components corresponding;tandv, peaks

The Raman vibrational modes recorded at the 16811848 crit, hereafter referred to as phonensndv,,
respectively, shift to lower values under tensiod & higher values under compression [2]. The fifsonon
corresponds mainly to ring/C stretching of the aromatic groups which are place the backbone of the

molecular chain, while, corresponds mainly to amide/C=0 stretching, wlisch side group mode[3]. It has

been shown that both phonons shift linearly asnatfan of the applied stress/strain, with the vadfighe slope
of thev; phonon shift to be twice as large as the valugh@fcorresponding slope of thephonon. Thus, stress
or strain calibration curves (phonon shift vs asi@éss or strain) can be constructed, leadingpimtential use of
the aramid fibers as stress/strain sensors in csitepmaterials.[1]

The temperature dependence of thandv, Raman phonons of a certain class of aramid fifi¢eslar 29)
has been determined recently by Bollas et al [4hentemperature range of 218 to 473 K. The kadgé of
the Raman shift with temperature of the two baadsabove, would also allow their useirasitu temperature
diagnostic tools. However, inverse stress and ¢zatpre measurements are problematic as the coneisig
values of stress and temperature cannot be easlyndoluted from a given wavenumber shift. Thisifests
itself particularly in the case where axial str@ssasurements are conducted in composites thatpoiaie
aramid fibers at elevated temperatures.

In this work, we have conducted a systematic erpamtal study of the temperature dependence of;thad
v, Raman phonons of Kevlar 28ibers in the temperature range of 4 to 473 K. feek position ofv; andv, as
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a function of temperature is presented in fig.t2s tlear that the two phonons exhibit differeahaviour above
100 K: phononv; softens considerably while phonesnis hardened slightly with a lower rate. The depemg
of phononv; on temperature is explained though the formula[5]
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Fig. 2 Temperature dependencevpfaindv, Raman phonons of Kevlar 28ibers. The solid lines are a linear fit figrand
the Balkanski formula for,

2 3 3
V(T)Z v + A{l'}‘m] + B(l'f’m'f‘w}

omov X=rhv,/2k,T and y =rhv,/3kT .

The formula quantifies the anharmonic decay of anpln to other phonons of lower frequencies (threk a
four phonon process). The results show thatwki€) dependence can be described as a mixture of 3tand
phonon processesA=-715cm™,B=-203cm™) . On the other hand, phonan remains stable in the

temperature range of 4.4K — 100K and increases stlimearly with increasing temperature having @psl of
+0.003 cm/°K. In contrast with its normal behavior as the isiistress is increasing (softening), th&T)
dependence can be related on its origin correspgndd a vibration of the side group (amide/C=0)
perpendicular to polymer backbone.

[1] Galiotis C., Parthenios J:'Stress/ Strain measurements in Fibers and Comessising Raman Spectroscopy”
“Vibrational spectroscopy of biological and polyneeMaterials, ed. V. G.Gregoriou and M. S. Braiman, Taylor &
Francis, Boca Raton, London, New York 2006.

[2] Young R.J., Eichhorn S.J., Polymer 48 2 (2007).

[3] Kim P. K., Chang C., Hsu S. L., Polymer 27, 3986).

[4] Bollas D., Parthenios J. and Galiotis C., Phys.Be 73, 094103 (2006)

[5] Balkanski M., Wallis R., Haro E., Phys. Rev. B, 2828 (1983).
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We present results from large scale Molecular Dyinarmsimulations based on s semi-empirical potential
model in analogy to the Tight-Binding scheme in 8&ond Moment Approximation on the microstructural
alterations occurring during mechanical solicitataf the CyZriq0.« Metallic Glasses (MG). We found that in
all compositions studied the systems are compogdddsahedral-like tiny clusters (ICO), the stoahietries

of which depend on the system’s composition, wthilsr number exhibits significant temperature dejsete,

in agreement with previous studies[1,2]. In additizve found that although in all cases the ICO neimb
decreases upon tensile deformation, the rate ofedse is correlated with the systems compositidrilew
systems with conjugated stoichiometries having wtita same number of ICOs at different temperatures
exhibiting practically identical rates of ICO desgttion[3]. Interestingly, the same systems wheryaea at
the same temperatures (either at room or in thersapled temperature region) exhibit fundamentdifferent
ICO destruction rates. These findings indicate thatlCO-like clusters in conjunction with theiabtlity play
important role in the mechanical responses of thessllic glasses.

[1] M. Wakeda, Y. Shibutani, S. Ogata, J. Parkeimietallics 15 (2007) 139-144.

[2] H.W.Sheng, W.K Luo ,F.M.Alamgir,J.M.Bai, E.Ma&Jature 439 (2006) 419.
[3] Ch.E. Lekka, A. Ibenskas, A.R. Yavari, G.A. Evatakis, Submitted to Appl. Phys. Lett..
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SrTiO; is a model oxide for electroceramics. It is a ¢t@bhiIABO; type pervoskite material with remarkable
thermal and chemical stability and easy fabricgbilis a result of that SrTighas found applications in a
wide range of technologically relevant fields likapacitors, oxygen sensors, dielectrics as weduastrate
for superconducting materials. Moreover, dependimghe conditions it can show ionic conduction oopn-
type electronic conduction. The key point that desione to render this material with a specificduartivity

is its suitability to dope this material with alment dopants without changing its crystal struet[f,2].
Defect chemical basics of this material can be doim the literature [3,4] and in the referencesreire
Recently Merkle and Maier [5] discussed the oxygemrporation in oxides on the example of SIT&3 a
model material.

One use of SrTiQis its application as resistive high temperaturggen sensor [6,7], with the analysis of
combustion engine exhaust being one importansatitn.

The most convenient way of studying oxygen incaation in a crystalline solid is by the means otéra
isotope exchange. In this process the oxygen imcatipn consists of a surface reaction at the gédid s
interface which is characterized by the surfaceharge rate constant and a subsequent bulk transhatt
is characterized by the diffusion coefficient. Thigiective of this investigation is to see whethdfedent
gaseous contaminants influence oxygen incorporagantion in acceptor doped SrEidResults for oxygen
incorporation fronfH,™®0 sources are here reported.

Single crystals of SrTigd100) were supplied by CrysTec GmbH (Berlin, Gerpairirst, each of the
three differently doped SrTilsingle crystals (0.13, 0.039 and 0.013 at.% Fegwet from one boule each
with the dimension of 5x5x1 nihand have been polished down to optical finish withdimension 0.1 pm.

For the diffusion experiments, all samples werst fireated at 1000 °C for 24 hours in 200 mbaf@.
The samples were equilibrated at any temperaturatfout ten times the estimated subsequent diffutiioe
in an oxygen partial pressure similar to the subsatdiffusion. Three sets of samples were therealed
separately ifH,'?0 (Campro Scientific, Berlin, Germany) at varioemperatures

The oxygen incorporation from,B or CQ into Fe-doped SrTi¢(100) single crystals (0.013 at.% Fe,
0.039 at.% Fe and 0.13 at.% Fe) was investigategg&h incorporation processes ustt*?0 or*C'®0, as
gas source were studied by isotope exchange depfting (IEDP) and subsequent Secondary lon Mass
Spectroscopy (SIMS). The interaction f,'®0 or *C*®0, with SrTiOy(100) surfaces was further studied
with different surface analytical techniques likeetslstable Induced Electron Spectroscopy (MIES),
Ultraviolet Photoelectron Spectroscopy (UPS) ana4+ Photoelectron Spectroscopy (XPS).

’H,'®0 acts as an incorporation source'¥ into the Fe-doped crystals. The results of ttiision
profile evaluation confirm that oxygen and hydrogemgrate independently in the bulk. This oxygen
incorporates into the material at high incorporatiates, practically comparable with the ones tegufrom
an oxygen atmosphere.

The results on the interaction bfC**0, with SrTi0y,(100) surfaces indicate that G@teraction with
SrTiO5(100) surfaces does not change the surface attalkems that COprovides a very low sticking
probability on the surface as it is not traced kalence band spectroscopy even at room temperature.
Nonetheless*C'®0, acts as an incorporation sourceé into the Fe-doped crystals.

Tracer diffusion coefficients and tracer surfacggen exchange coefficients for the oxygen incorpiona
into Fe doped SrTiQfrom CQ, dissociation are found to be strongly dependenEerconcentrations. The
diffusion probability increases with decreasingdeacentration. C@is believed to be dissociated into CO
and oxygen. This oxygen incorporates into the natat high incorporation rates, practically congize
with the ones resulting from an oxygen atmosph&he CO molecules are desorbed quite quickly. Furthe
dissociation of CO into C and i®not conclusive from our study. Neither any tratearbon is found on the
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surface of SrTi@by examining the surface by means of XPS, MIES@R& nor could any CO dissociation
fragments be detected by TPD. The SrIg&drface remains unchanged by the,@posure in terms of
surface electronic structure and stoichiometry.
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The dynamics of poly (propylene oxide) amines iteéated in montmorillonite clays, have been inggggd by
means of Differential Scanning Calorimetry (DSChefmally Stimulated Depolarization Currents (TSx0y
broadband Dielectric Relaxation Spectroscopy (DR®}hods. The amines of interest were the commarcial
available a, o-diamines known as Jeffamine D-series amines witim@ecular weight of 2000, direct
incorporated in the galleries of montmorillonitays via ion-exchange process [1].

The intercalated polymeric chain motions are ret&td between successive clay platelets, thus prayial
true confined system where diamines are actualhficed in one dimension related to the gallery heidf is
well established that in confined systems the teguimolecular mobility is controlled mainly by twapposite
acting factors: interfacial interactions and geainaet (spatial) restriction. In this work we studgmparatively
the dynamics of intercalated chains of similar tbsghosted in galleries of comparable heights bhthéting
different interfacial interactions. More specifigalby varying the number of diamines’ head groabi®ach
chain which interact electrostatically with the atgely charged surface of the clay platelets, hdthin ends,
one or none chain ends are effectively anchoretha¢owalls. Dielectric Spectroscopy can provide ey
valuable information on the chain dynamics of io#&dated Jeffamines, monitoring both short lengtheadar
motions (local relaxation processes) and longefescaoperative molecular motions (segmental relarat
process). In addition, the polymeric chains undedys possessing electrical dipole moment alongdifiin
contour exhibit the dielectric normal mode (nmkareltion due to the fluctuation of the end-to-endishvector
(dipole inversion occurs about the middle of thaiok). Therefore, information on the global chaivbitity can
also be provided by dielectric studies.

Concerning the local relaxation process (mechaifiisour experimental results indicate that no sigaifit
changes occur in the intercalated chains compardtet mechanisrfi in bulk polymeric chains. Concerning
longer length scale processes the experimentaltsestuow that at temperatures slightly higher tttaan glass
transition temperature,gTthe segmental mobility of all intercalated chaas not been changed, as compared
with the segmental mobility in the bulk, whereas tilobal chain mobility has been dramatically clexhghe
nm process of the net chains in the bulk is noivaied, instead a new relaxation process, slowan tine
segmental but faster than the nm process in the Bppears and dominates to relaxation spectraeMarkable
differences among the three intercalated systemms haen observed. Surprisingly, by decreasing tesmyre
and approaching glour results indicate that for the systems witthbatain ends attached to the walls, i.e. with
stronger interfacial interactions, the segmentalagiyics becomes faster compared to that of net shaid to
other intercalated systems. The results are diedussterms of interfacial interactions and confaaints, chain
orientations / chain layering and fluctuations ofyner density.

Aiming at studying the effects of geometrical riesibns on the dynamics of the intercalated chaies
investigated comparatively intercalated chains Wiiave both chain ends attached to the walls leubasted in
galleries of two different heights, namely 4 andm. Our results show that whereas the time scatlkeo§lower
relaxation process, which is related with largdeschain segments, is similar in the two systeims,segmental
dynamics becomes remarkably faster for the chaiis thie stronger spatial confinement, as the teatpee
decreases approaching (pure confinement effect).

Investigation of intercalated chain dynamics aft#lowing hydration / dehydration procedures allag/ to
reveal the role of existent water traces on théwuarrelaxation modes exhibited by the intercalateains. The
DSC results imply that calorimetricyTs sensitive on water content whereas DRS measumsishow that
adsorbed water molecules affect mainly the globaircrelaxation process.

[1] Triantafillidis C.S, LeBaron P.C., Pinnavaia TJburnal of Solid State Chemistt$7, 354 (2002).
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Optical antennas, operating through the excitatbplasmon modes localized at properly designedaliet
nanoparticles [1], are fundamental devices fordling an incoming light wave to subwavelength digiens.
Moreover, optical antennas characterized by stygagmon resonances provide an important mecharosm f
locally amplifying the electromagnetic field. Thikaracteristic is of particular interest to enhaaceeak optical
response, e.g., in single molecule fluorescenceRamdan scattering, or trigger nonlinear effectsthin simple
case of noble-metal nanospheres, the extinctiootspe is dominated by strong dipole plasmon resoesuat
visible wavelengths. For elongated particles, thredfold degeneracy of these modes is lifted amdotntains a
predominant nondegenerate longitudinal mode atdomgavelengths and a doubly degenerate transvesse m
at shorter wavelengths. The longitudinal resonaragebe easily tuned by properly choosing the gdartispect
ratio [2]. Therefore, elongated metallic nanopdetcsuch as spheroids or cylinders, can be useffieient and
tunable optical antennas for manipulating lighth&t nanoscale and tailoring the light-matter intdos.

In the present communication, we report on the captresponse of planar periodic arrays of gold
nanocylinders by means of full electrodynamic clattans using the extended layer-multiple-scattgrmethod
[3]. This method provides an efficient computatioftamework for fast and accurate calculationshaf tptical
properties of complex inhomogeneous systems camgisf successive, possibly different, layers aitsrers
arranged with the same two-dimensional periodiditye method proceeds at a given frequency, i.Bs. b “on-
shell” method; therefore, it can be directly appli® structures made of strongly dispersive andrive
materials such as real metals. Here, for the digdeitinction of gold we interpolate to the bulklwas measured
by Johnson and Christy [4]. The properties of tidhvidual scatterers enter through the correspandirmatrix
which, for scatterers of arbitrary shape, is catad numerically by the extended boundary conditi@thod.

We first consider isolated gold
nanorods in water (refractive index c
water: 1.33), and compare the calculat 900

variation of the position of the I [ |
longitudinal resonance versus the partic S ()
aspect ratio, for three different particl — A
shapes: spheroids, cylinders ar 1
cylinders with hemispherical caps, witl 750

available experimental data [5-9]. Th &
particle diameter in the experiments wze <
varying between 10 nm and 20 nn <
therefore, in our calculations we assumt |
a constant diametedt =17 nm and varied 600
the aspect ratio by changing the lengt -
L, of the particles. As can be seen fro =ty

700

650 —

. ™

F|g. 1, the resona_mce wa\{elengthmax,. o0y
increases almost linearly with the particl 1,0 1,5 2,0 25 3,0 35 4,0
aspect ratio, for all three particle shape aspect ratio

Most of the experimental data agree wit"
the theoretical results for the cylinder Fig. 1. Position of the fundamental longitudinal resonanésingle

with hemispherical caps, which i gold nanorods versus their aspect ratio. The edalt aspect ratio
consistent with TEM microéraphs of th; equal unity refer to a sphere. Filled symbols: Cated results for

. . spheroids (squares), cylinders (triangles), andindgls with
fabricated samples [5]. Interestingly, th hemispherical caps (circles). Particle diametdixesd at 17 nm. Open

fundamental  longitudinal  resonanc gymnols: Experimental data from Refs. [5] (triasyle6] (squares),
appears at wavelengths much longer th (7] (stars), [8] (circles), and [9] (pentagor
those of an ideal half-wave dipole

antenna [ = 1/2). This is explained as follows. At optical freqe@s the simple wavelength scalitig= 1/2
breaks down because incident radiation is no lopgefectly reflected from the metal's surface. &ast, the
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wave field penetrates into the metal and givestassurface-plasma oscillations. Hence, at opfieajuencies
an antenna does not respond to the external wagtblef, but to an effective wavelength,, , which depends

on the material properties [10].

We next consider square arrays ¢~
gold nanocylinders, of diametet =10 ! ! | |
nm and lengthL = 30nm, with different 0,104
lattice constants:a = 25, 50, and 100
nm, in air (refractive index of air: 1).
Interaction between plasmons of th .
individual particles gives rise to
corresponding collective plasmon mode: | FE = B
which manifest themselves as peaks -y 1‘1]] r]'l]
the extinction spectra of these array: ’ . ‘
Expectedly, under illumination at norma " r
incidence or at an angle with s-polarize .
light, the longitudinal modes are no 1 ' —— a=100nm
excited since, in these cases, the elect S L R -
field of the incident electromagnetic o TNl
wave oscillates perpendicularly to the 0,00 i - : i S
particle axis. At off-normal incidence, a 500 550 600 650 700
p-polarized wave excites bottk A (nm)
longitudinal and transverse collectivr
plasmon modes, as can be seen in Fig.

Extinction

Fig. 2. Extinction spectra of square arrays of gold naliodgrs (
It is worthnoting that the peak position d =10nm, L=30nm), with lattice constanta=25nm (dotted

do not vary much with the angle o line), 50 nm (dashed line), and 100 nm (solid lingjder illumination
incidence, thus implying a relatively With a [-polarized plane wave incident at an ar9=1C.

weak dispersion of the corresponding
collective plasmon modes. However, as the lattimestant decreases and the nanocylinders approebloteer,
their interaction increases and leads to largetstuf the long-wavelength collective longitudindagmon
modes. Fora=100nm, the extinction peaks at about 620 nm and 51@thenshort-wavelength peak is barely
discernible in the scale of Fig. 2) essentiallyrespond to the longitudinal and transverse plasmodes,
respectively, of the isolated nanocylinder. Foe=50nm the peaks become more pronounced. Interparticle
coupling leads to a blue shift of the long-wavekbngesonance that now appears at about 600 nme viHngl
position of the short-wavelength resonance remaim®st unchanged. Finally, if the particles comeyvaose
to each other § = 25nm), the long-wavelength resonance is further athitind the two peaks are merged into
one pronounced peak at about 510 nm. Our resdtsdine with recent experimental and theoretstatlies on
arrays of longer gold nanorods, fabricated by ebelgiposition into thin nanoporous anodized alumiraxide
templates [11, 12].

It becomes clear from the above that ordered améysetallic nanocylinders provide the opporturfity
engineering collective plasmon modes that can séyened throughout the spectrum of visible anfitared
wavelengths by a proper choice of the geometriamaters of the structure.
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Abstract

Thick transparent Ti@coatings were prepared by sol-gel route on,$if@-coated soda lime glass substrates.
Polyethylene glycol (PEG) with various average roolar weights and Fluorine-containing acid §CBOH)
were used as modifiers and their influence on thystallinity, hydrophilicity and photoconductivitgf the
coatings was investigated. It was established thataddition of F modifier improves the anatasespha
crystallization when PEG with lower molecular wdigh used. In addition, GEOOH modification leads to
formation of superhydrophilic TiDcoatings with contact angb 3°. The conductivity measurements revealed
that the increase of the PEG’s molecular weighsdua influence significantly the dark conductivityair nor

in vacuum. The photoconductivity measurements deitnated that the addition of fluorine containinggursor
results in the increase of photoconductivity inaaid in vacuum when low-mass PEG 2000 was added.
Keywords:TiO,; Sol-gel; PEG; photoconductivity, superhydrophtiic

Introduction

TiO, films are materials of great technological impnca with various photocatalytic applications for
purification of water and air, ultraviolet filtefor optics and packing materials, photo-electrodleamsolar
cells, self cleaning coatings on windows, buildilagsl tiles, gas and humidity sensors, etc. Nanasired TiQ
photoactive coatings are gaining a growing interdsé to their simple low cost preparation, prongsin
photocatalytic activity and variety of potentialpdipations [1, 2]. In this paper the effect of PE&d CRCOOH
modification on structure, hydrophilicity and photmductivity properties was investigated.

Experimental details

For the TiQ coating procedure two groups of solutions contagjnl0% PEG with average molecular weight
2000, 10000 and 20000 were prepared. The firstpyadisolutions did not contain GEOOH while the second
group contained GEOOH in quantity 20 at.% F toward Ti. Ti@el coatings were deposited on the SiO
coated substrates by dip-coating and treated dtCA&r 1 hour. The dip-coating and the heating pdoces
were repeated 5 times. The samples obtained waigndged as F20-PEGnd FO-PEG (w=2000, 10000 and
20000) for the Ti@films originated from solutions with and withouF§COOH addition, respectively.

The X-Ray Diffraction patterns were obtained onn$ias D500 diffractometer with secondary graphite
monochromator and CuKradiation. The thickness of the films was measureda Talystep instrument.
Horizontal microscope with a protractor eyepieqeetyi-P Leitj, Germany, was used for the measuré¢mtthe
contact angle of water drop after illumination.

For the electrical conductivity and photocondudjyivineasurements coplanar silver electrodes werewac
deposited on the samples. A vacuum cryostat wad aed the temperature was adjusted by a temperature
controller. The used light source was a 100 W (@hght) Xenon lamp and the full light intensitytae samples
surface was adjusted to 500 W/nThe light was switched on and off every 20 mirl @he photocurrent
response was measured by an electrometer and egcevery 10 s [3]. For the elimination of persigtaffects

of previous light exposure, before any measurentbatsamples were annealed at 440 K for 90 minveere
left to cool down slowly. Then the photoconductmvitas measured only after the samples rested idaHefor

24 h at room temperature.

Results and Discussion

The 5-layered Ti@ coatings had thickness of ~500nm (Table 1) andsisted of anatase crystalline phase
(Fig.1). In the absence of trifluoroacetic acid ified the intensity of anatase diffraction peak Il®ecomes
stronger with the increase of the PEG’s moleculaight indicating the enhancement of crystallizataord
formation of larger Ti@ crystallites. The opposite tendency is observedife CRCOOH modified samples.
With the increase of the PEG’s molecular weightdhestallite size decreases (Table 1). The modifieatings
exhibited superhydrophilic behavior after illumiivett with UV light for 20 min (Fig 2). The photocoudtivity
(op) of F20-PEG modified TiQ, samples versus time, in vacuum, at 300 K is pteseim Fig. 3. The rise is
slow, it reaches high values and a steady-statéopboductivity is not attained for the 20 min inals of
illumination and the intensity used. Tlg value after the first 20 min of illumination, angore than seven
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