
      

      





      







      





      



      



      



      



      



      



      



      



      



      



      



      



Advanced Technologies Research 

Institute (ATRI) is the first and main 
institute at the University Science Park (Fac-
ulty of Materials Science and Technology 
in Trnava, Slovak University of Technology 
in Bratislava), having a team of excelent 
researches, engineers, PhD candidates and
junior researchers. The ATRI is focused on
materials engineering in the field of ion beam
and plasma technologies, physics, astro-
physics, chemistry, automation and ICT 
implementation in industrial processes or 
research fields such as nanotechnology and
nanostructures, sensorics, specific hardware
& software development, bioengineering and
health, big data, software engineering, cal-
culations, simulation and modelling. The area
of materials research includes theoretical

modelling using ab-initio methods, either at
very accurate level treating small systems at
the molecular scale, or DFT methods con-
cerning bulk materials and surfaces. The area
of Automation and ICT implementation pro-
vides also space for research and develop-
ment in a wide range of hardware,
communication and management of auto-
mated software tools, knowledge-based sys-
tems, as well as archiving and distribution of
knowledge to higher-level systems.

Contact: maximilian.stremy@stuba.sk
robert.riedlmajer@stuba.sk

AdvAnced Technologi ReARch iniTuTe (ATRi)



LABORATORY OF ION BEAM 

TECHNOLOGIES

Contact: pavol.noga@stuba.sk

• Ion beam technologies, plasmatic 
modification and deposition

• Analytical methods, computational 
modelling, physics, astrophysics and chemistry

Range of applicable ion energies and species
ranging from 40keV up to 50 MeV for heavy
ions and currents up to 2 mA for low energy
beams and 50 μA for high energy beams. Ion
sources enable working with virtually all ele-
ments of the Periodic Table

TECHNICAL EQUIPMENT

• 6MV Tandetron Tandem Accelerator
• Experimental end-station for ion implanta-

tion (wafer size up to ∅100 mm) with 
substrate temperature control (-195 °C 
to 800 °C)

• End-station for Ion Beam Analysis cover-
ing RBS, PIXE and ERD (hydrogen depth 
profiling)

• 500kV Implanter
• Experimental end-station for ion implanta-

tion (up to ∅100mm) with substrate 
temperature control

• Semi-automatic single wafer (up to ∅200 
mm) processing end-station

TECHNOLOGY

• Surface/thin layer modification
• Ion beam assisted material synthesis
• Ion beam analysis (RBS/Channeling, PIXE, 

ERD)
• Radiation damage studies

SERVICES

• Ion implantation of substrates up to 
∅200mm

• High energy ion implantation of substrates
up to ∅100mm

• Analysis of thin layers and surfaces
• Radiation hardness testing
• Consulting services in the field of ion beam

applications

The ATRi boRAToRi



ION BEAM ANALYSIS LABORATORY

Contact: jozef.dobrovodsky@stuba.sk

Ion Beam Analysis (IBA) means analysis of
surface layers of materials using the ener-
getic ion beams. We work with ion beams in
the energy range from 500 keV up to energy
exceeding 10 MeV. The interaction of accel-
erated ions with atoms of hit sample leads
to several physical phenomena. Depending
on the layout and geometry of the experi-
ment, and on which interaction product is
detected, we can utilize a variety of ion
beam based analytical methods. Depending
on which component of the result of the in-
teraction emitted from the sample is de-
tected, we perform the following analytical
methods: 

• RBS - Rutherford Backscattering 
Spectrometry 

• channeling or RBS/C 
• ERDA - Elastic Recoil Detection Analysis 
• PIXE - Particle Induced X-ray Emission
• NRA - Nuclear Reaction Analysis

LABORATORY OF PLASMATIC 

MOdIFICATION ANd dEPOSITION

Contact: juraj.halanda@stuba.sk

Understanding the complex plasma-surface
processes involved in sputtering, etching, ion
implantation and deposition at nanoscale
level. Activities dedicated to investigation of
plasma/surface interaction in technological
plasmas

FIELdS OF INTEREST

• Automotive industry (low friction coatings 
for car engines with higher efficiency)

• Electronics (transparent conductive layers 
with improved optical and electrical 
properties)

• Machinery and Aerospace (coatings with 
higher wear resistance and thermal stability)

• Biomedicine (implants with improved 
biocompatibility)

TECHNICAL EQUIPMENT

• Magnetron sputtering /dc, rf (ZnO, TiO2, 
TiC, DLC coatings)

• Plasma Immersion Ion Implantation (sur-
face protection of Ti and TiAl alloys, Bio-
medical – tribological protective coatings, 
antibacterial surfaces)

The ATRi boRAToRi



LABORATORY OF NUMERICAL MOdELING

Contact: andrej.antusek@stuba.sk
andrej.dobrotka@stuba.sk

THE CURRENT RESEARCH OF COVERS

THE FOLLOWING TOPICS

• Development and applications of coupled 
cluster methods

• Ab initio calculations of metallic clusters 
properties

• Accurate calculations of molecular NMR 
properties including relativistic and sol-
vent effects

• Potential energy surfaces for theoretical 
infrared spectroscopy, computational 
atmospheric chemistry

• Ab initio modelling of materials interface 
structure and its impact on the thermo-

dynamic properties of nano-layers
• Fast stochastic variability (red noise) of 

accretion processes in the binary stars 
and active galactic nuclei

• Monte Carlo simulations of red noise and 
satellite observation data analysis from 
Kepler and XMM-Newton missions

The problems solved by the researchers in
the frame of applied research for industry
are e. g. development of computer applica-
tion for numerical modelling of magnetic
fields in the high reliability relays
(Hengstler/Danaher) and design and opti-
mization of high performance ultra-sound
transducers (Kraintek). The Laboratory uses
computational resources of HPC cluster of
the Slovak University of Technology and Slo-

vak Infrastructure for High Performance
Computing.

PARTNERS

Institute of Astrophysics, Kyoto University,
Japan; Institute of Organic Chemistry, Polish
Academy of Sciences; EMPA, Swiss Federal
Laboratories for Materials Science and Tech-
nology, Dubendorf, Switzerland; ESAC, Euro-
pean Space Agency, Madrid, Spain; Cadarache,
Saint-Paul-lez-Durance, France; GSMA, Reims
University Champagne-Ardenne, Reims, France
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