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Carbon- and/or nitrogen-containing thin films and nanomaterials

This symposium is focused on Carbon and/or Nitrogen containing thin films and nano-materials. The
objective is to provide an exchange platform for scientists, engineers and students dealing with the
synthesis, characterization and application of these materials. Experimental and theoretical papers as
well as industrial contributions are welcome.

Scope:

Carbon or nitrogen containing thin films and nano-materials offer a wealth of structures based on
metastable phases, nanocomposites or nanosized multilayers and low-dimensional structures which
allow various properties such as optical, optoelectronic, magnetic, electrical and mechanical ones.
Metastable films can consist on plasma polymers, diamond-like carbon or CNx phases while
nanocomposite can be tailored by adding either metallic or non-metallic elements with various Carbon
or Nitrogen affinity in amorphous or crystalline matrixes. Finally, nitride and carbon-based low-
dimensional structures such as flakes, tubes,… can be functionalized by appropriate chemical
functionalities to be integrated in a composite material or to be used as building part in a nanomachine.
The objective of this symposium is to highlight the progresses in fundamental and applied issues
related to the development of these materials and to bridge the gap between science and technology.
Among others, Carbon or Nitrogen containing films or composites materials consisting on
nanocrystalline particles embedded in an inorganic and/or organic matrix, including plasma polymers,
will be considered. On the other hand, nanolaminated structures such as MAX-phases are also in the
scope of this symposium. Finally, we also aim to address Carbon and Nitrogen based low-dimensional
structures unembedded or not in a matrix.

Contributions investigating plasma composition – material structure - films property – relationships by
experimental and theoretical means will be considered. The foreseen contributions will belong to one of
these categories: (i) films synthesis by advanced processes, such as high power impulse magnetron
sputtering, atmospheric plasma processes, and hybrid techniques, (ii) mechanical, tribological, thermal,
electrical, optical, optoelectronic and magnetic properties, biomedical compatibility, and correlations Manage services 11



12/3/2018 Carbon- and/or nitrogen-containing thin films and nanomaterials | EMRS

https://www.european-mrs.com/carbon-andor-nitrogen-containing-thin-films-and-nanomaterials-emrs 2/29

between these properties and deposition parameters, structure or films’ composition, (iii) process
modeling and diagnostic, surface interaction and nucleation phenomena, investigation of degradation
mechanisms e.g. phase and microstructure stability under different environments and coating-substrate
interdiffusion, (iv) engineering-oriented contributions including automotive, chemical, electrical, optical,
magnetic/optical data storage, pharmaceutical or biomedical applications, and emerging applications
as in energy systems.

Hot topics to be covered by the symposium:

Novel fabrication and synthesis routes in physical and (plasma enhanced) chemical vapor
deposition.
Advances in controlled growth of nanocomposite thin films and nanostructured materials.
Plasma treatment and synthesis of low dimensional Nitrogen and Carbon based low dimensional
structures including their characterizations.
Diagnostics providing insight into the growth process and resulting material properties.
Modeling of growth processes and film properties.
Degradation mechanisms linked to phase and microstructure stability and interdiffusion.
Multifunctional coatings with advanced applications in tribology, optics, data storage,
(bio)sensing and emerging technologies.
Development of methods for characterization of nanomaterials.
Biomedical and pharmaceutical applications of coated materials.

List of confirmed invited speakers:

T. Belmonte (Institut Jean Lamour, University of Lorraine, Nancy, France): Advanced processes
for plasma synthesis of nanostructures.
A. Cavaleiro (University of Coimbra, Portugal): Plasma assisted PVD processes for the
fabrication of nitride and carbide functional materials.
V. Chirita (Linköping University, Linkoping Sweden): Computational studies (DFT and MD)
dedicated to thin film growth and materials properties.
P.-L. Girard-Lauriault (McGill University, Montreal, Canada): Recent advances in Nirogen-Rich
Plasma Polymer Films.
F. Reniers (Chani, ULB, Belgium): Atmospheric pressure plasma for the synthesis of functional
plasma polymer films.
A. Manakhov (National University of Science and Technology, Moscow, Russia): Multifunctional
bioactive nanostructured thin films for biomedical applications.
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E. Neyts (University of Antwerp, Antwerp, Belgium): Modeling and simulating dynamic processes
in reactive systems at the atomic and molecular scale.
M. Quintana (University of San Luis Potosi, San Luis Potosi, Mexico): Utilization of carbon-based
nanoparticles in biomedical applications.
E. Sardella (Instituto di Metodologie Inorganiche e dei Plasmi, CNR, Bari, Italy): Polymeric films
and nanomaterials.
A. Vladescu (National Institute for Optoelectronics, Bucharest, Romania): Multifunctional
coatings with advanced applications in energy-relevant fields.

Scientific committee:

G. Abadias (France), J. Baranowska (Poland), M. Braic (Romania), A. Cavaleiro (Portugal), V. Craciun
(Romania), U. Cvelbar (Slovenia), A. Gonzalez-Elipe (Spain), D. Hegemann (Switzerland), P. Kelires
(Cyprus), S. Konstantinidis (Belgium), O. Kylian (Czech Republic), N.B. Laidani (Italy), F. le Normand
(France), E. Lewin (Sweden), C. Mitterer (Austria), F. Palumbo (Italy), P. Patsalas (Greece), I. Petrov
(USA), T. Polcar (UK/Czech Republic), N. Radic (Croatia), G. Radnoczi (Hungary), K. Sarakinos
(Sweden), J.M. Schneider (Germany), D. Shtansky (Russia), M. Stueber (Germany), S. Tamulevicius
(Lithuania), P.-Y. Tessier (France), V.V. Uglov (Belarus), J. Vlček (Czech Republic)

Publication:

The symposium proceedings will be published in the journal "Thin Solid Films" (Elsevier Ltd.) after a
standard peer-review processing.

The deadline for submissions of the proceedings in Thin Solid Films has been fixed the 15/08. The link
is as follow: http://ees.elsevier.com/tsf/default.asp

To ensure that all manuscripts are correctly identified for inclusion into the special issue, it is important
that you select ‘VSI: EMRS 2018 – Symposium L’ when you reach the “Article Type” step in the
submission process.
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Authors : Arvaidas Galdikas, Teresa Moskalioviene 
Affiliations : Physics Department, Kaunas University of
Technology, Studentu 50, LT-51368 Kaunas, Lithuania.

Resume : The present work studies the internal stress
assisted hydrogen and nitrogen diffusion in austenitic
stainless steel (ASS) taking place during plasma nitriding
using various mixtures of nitrogen and hydrogen. A systematic
model for nitrogen transport in ASS that takes into account the
hydrogen actions at steel surface and bulk, hydrogen and
nitrogen adosbtion and diffusion with concentration dependent
diffusion coefficient and stress interaction is proposed. It is
shown, that the stress effect on the nitrogen flux should be
considered in nitrided ASS because they are subjected to the
large internal stress induced by the lattice expansion when
hydrogen and nitrogen atoms intrude in the steel matrix. The
variation of stress changes the diffusion force, which is the
gradient of chemical potential, and affects the interstitials
distribution and, consequently, have effects on the nitriding
kinetics. Moreover, although these results are obtained from
the ASS-nitrogen-hydrogen system, our conclusions can be
extended to the diffusion problem of other interstitials in metal
alloys. Finally, it was shown, that the addition of hydrogen in
H2-N2 mixture flux with concentrations in the range ~ (30 ?
40) % enhances nitrogen penetration into steel due to the
hydrogen actions at steel surface. The obtained theoretical
results are qualitatively consistent with the available
experimental data.
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