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Questionnaire 
Summary of the main activities of a research institute  

of the Slovak Academy of Sciences 
 

Period: January 1, 2016 - December 31, 2021 
 

1. Basic information on the institute: 

1.1. Legal name and address 

  Institute of Physics of Slovak Academy of Sciences 
  D¼bravsk§ cesta 9, 845 11 Bratislava 
  Slovakia 
1.2. URL of the institute web site 

https://fu.sav.sk/ 
 

1.3. Executive body of the institute and its composition 

Directoriat Name Year of birth 
Years in the position, 

from - to 

Director M§rio Ziman 1977 okt/2019 -  

 Stanislav Hlav§ļ 1947 may/2011 - sept/2019 

Deputy director Andrej Gendiar 1973 okt/2019 -  

 Peter Ġvec 1955 may/2011 - sept/2019 

Scientific secretary Erik Bartoġ 1976 mar/2014 -  

 

1.4. Head of the Scientific Board ï Ġtefan Gmuca 

1.4.1 Composition of the International Advisory Board  

 prof. Dr. Jaroslav Fabian (University Regensburg, Germany) 
 prof. Dr. J¿rgen Eckert (University of Leoben, Austria) 
 prof. dr hab. Robert KamiŒski (Inst. of Nuclear Physics, Cracow, Poland) 
 

1.5. Basic information on the research personnel 

1.5.1 Fulltime equivalent work capacity of all employees (FTE all), FTE of employees with 
university degrees engaged in research projects (FTE researchers)  

2016 2017 2018 2019 2020 2021 2016-2021 
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81.60 62.92 85.18 65.92 82.27 64.44 76.36 59.01 77.71 62.20 77.73 60.52 80.14 62.50 
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1.6. Basic information on the funding of the institute 

1.6.1. Institutional salary budget, other salary budget1, non-salary budget2 

Salary budget 2016 2017 2018 2019 2020 2021 average 

Institutional salary 

budget [EUR] 
1,338,718 1,571,639 1,665,603 1,768,527 1,994,183 1,933,778 1,712,075 

Other salary budget 

[EUR] 
455,093 366,005 385,692 257,395 248,271 266,709 329,861 

Total salary budget 

[EUR] 
1,793,811 1,937,644 2,051,295 2,025,922 2,242,453 2,200,487 2,041,935 

Non-salary budget 

[EUR] 
1,321,758 1,197,165 1,375,046 1,333,084 1,038,228 1,576,081 1,306,894 

 

1.7. Mission Statement of the Institute as presented in the Foundation Charter indicating 
the years when it was adopted and revised 

The Foundation Charter valid during the period (thus before the transformation since 2022) 
was revised in July 2018 (unsuccessful transformation), however, its legality is a question for 
curious experts. Nevertheless, the main missions of the institute are so far robust with 
respect to legal changes and include 

- research and development in areas of physics and engineering 
- management of research infrastructure  
- training and education of students in areas of physics and physical engineering 
- create research partnerships with academic and industry sector   
- dissemination and exploitation of research results from the area of physics and 

physical engineering 

 

1.8. Summary of R&D activity pursued by the institute during the evaluation period in both 
national and international contexts. Describe the scientific importance and societal 
impact of each important result/discovery.  Explain on general level ï the information 
should be understandable for a non-specialist (recommended 5 pages, max. 10 pages 
for larger institutes with more than 50 average FTE researchers per year as per Table 
1.5.1.) 

The research at the Institute of Physics of Slovak Academy of Sciences is primarily of a 
foundational character, thus, aiming to deepen our understanding of the physics of natural 
processes and develop innovative experimental and theoretical methods and tools applicable 
also beyond the basic research. In particular, our research interests are addressing the global 
challenges of innovative materials, energy and security. During the period 2016-2021 we 
published altogether more than 600 research papers, approximately 50 of them in the high-profile 
highly impacted journals. We contributed mainly to the following research areas 

- theoretical and computational material physics 
- metal physics 
- nanomaterials and nanostructures 
- nuclear and particle physics 
- quantum technologies 

 

THEORETICAL AND COMPUTATIONAL MATERIAL PHYSICS 

 
1   

 Salary budget originating outside the regular budgetary resources of the organization, e.g. 

from the project funding. 
2   

 Includes Goods and Services and PhD fellowships 
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Although the physical principles shaping our world are understood in many details, it is typically 
required to discover new mathematical ñtricksò in order to make direct predictions. Our researchers 
are exploiting both analytical (approximative and exact) and computational methods to describe 
properties of materials and processes, thus, providing us with the origins of particular features 
and phenomena, but often also helping experimentalists to interpret the data. During the period 
2016-2021 the most representative achievements include investigation of microscopic models of 
colloidal systems and ab initio simulations of atomic force microscopy. 

 

COLLOIDAL SYSTEMS 

The self-assembly of colloidal systems opens the way to the synthesis of materials that 
considerably widen the class of known natural crystals, among which are opals or butterfly 
wings. From an academic perspective, these new, complex structures allow for detailed and 
original studies of fundamental processes like nucleation, glass transition, or low-dimensional 
statistical physics. Skillfully combined with progress in particle synthesis, self-assembly has led to 
a wealth of applications such as patterned magnetic systems or band gap materials used in 
displays, optical devices, photochemistry, and biological sensors.  
 When macromolecules (colloids) are placed into water their surfaces are revealing charged 
particles interacting through Coulomb forces. We investigated the physics of the emergent 
electric bilayer appearing in the neighbourhood of colloids and the mutual interactions between 
colloids due to presence of mobile particles, especially the anomalous attraction of equally 
charged colloids at low temperatures. Our research effort resulted in exact solutions for such 
systems independent of the temperature. Combining analytical calculations and computational 
techniques of evolutionary and Monte Carlo types, we reported a remarkable structural 
variability of Wigner bilayer ground states, when charges are confined between parallel 
charged plates [Antlanger et al, Phys. Rev. Lett. 117, 118002 (2016)]. In a solvent like water a 
pillar for the theoretical description of the structure of mobile ions in the vicinity of charged colloids, 
the so-called electric double layer, is provided by the Poisson-Boltzmann theory. We provided 
exact analytical solutions to this nonlinear mean-field approach [L. Ġamaj, E. Trizac, Phys. Rev. 
E 100, 042611 (2019)]. While previously known solutions were for homogeneously charged 
objects, the cases we worked out exhibit a modulated surface charge on the macroion (wall) 
surface. When dealing with colloidal particles suspended in a fluid, we frequently face the 
problem of sorting them according to their physical properties, like density, size, shape, surface 
charge, or chirality. The sorting is then achieved by the interplay of hydrodynamic forces, diffusion, 
and external forces. We showed how the inertial hydrodynamic effects can be applied to form a 
hydrodynamic ratchet [F. Slanina, P. Kalinay, Phys. Rev. E 100, 032606 (2019)]. In this setting, 
colloidal suspension flows through a tube of periodically varying diameter.  

 

AB INITIO SIMULATIONS FOR ATOMIC FORCE MICROSCOPY 

The research team focused on computational material science led by I. Ġtich has achieved several 
key discoveries by interpreting experimental data with the help of ab initio computational 
methods. For example we investigated low-temperature manipulations of Co atoms by atomic 
force microscopy in ultrahigh vacuum on an oxidized copper surface. The combination of 
experiments with our simulations [Y. Kinoshita, R. TuranskĨ, Nano Letters 16, 7490 (2016)] 
showed that spin state is mechanically modified and affected by lateral manipulations of 
neighbouring Co adatoms. The simulations also showed that Co atom can be trapped in Friedel 
ñtrapò, which is of importance for future spintronic applications.  

 Noncontact atomic force microscopy (AFM) is an excellent tool not only for characterizing 
the atomic order on a surface but also for detecting the exchange, electrostatic, and chemical force 
interactions between the AFM tip and the sample surface. The conventional AFM, in which the 
force sensor oscillates perpendicular to the surface, reflects only the surface-normal component of 
the tip force and ignores the surface-parallel components. However, probing physical quantities 
on the nanoscale that have directionality, such as magnetic moments, electric dipoles, or the 
force response of a surface, is essential for characterizing functionalized materials for 
nanotechnological device applications. Currently, such physical quantities are usually 
experimentally obtained as scalars. To investigate the physical properties of a surface on the 
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nanoscale in depth, these properties must be measured as vectors. Combining the experimental 
data and DFT simulations [Y. Naitoh, R. TuranskĨ, Nature Physics 13, 663 (2017)] we 
demonstrated the first vector-force detection method, based on multi-frequency atomic force 
microscopy. Access to the atomic-scale force distribution on the surface will enable better 
understanding of nanoscale surface morphologies, chemical composition and reactions, 
probing nanostructures via atomic or molecular manipulation, and provide insights into the 
behaviour of nano-machines on substrates 

 Structural superlubricity describes the state of virtually frictionless sliding if two 
atomically flat interfaces are incommensurate, that is, they share no common periodicity. Despite 
the exciting prospects of this low friction phenomenon, there are physical limitations to the 
existence of this state. Theory predicts that the contact size is one fundamental limit, where the 
critical size threshold mainly depends on the interplay between lateral contact compliance and 
interface interaction energies. We provided experimental evidence for this size threshold by 
measuring the sliding friction force of differently sized antimony particles on MoS2. We discovered 
[D.Dietzel, J. Brndiar, et al, ACS Nano 11, 7642 (2017)] that superlubric sliding with the 
characteristic linear decrease of shear stress with contact size prevails for small particles 
with contact areas below 15 000 nm2. Larger particles, however, show a transition toward 
constant shear stress behavior. In contrast, Sb particles on graphite show superlubricity over 
the whole size range. Our ab initio simulations revealed that the chemical interaction energies 
for Sb/MoS2 are much stronger than for Sb/HOPG and can therefore explain the different friction 
properties as well as the critical size thresholds. These are radically new observations that 
significantly question the existing model of structural superlubricity. 

 

METAL PHYSICS 

The research team of the Department of Metal Physics let by P. Ġvec was successfully 
implementing several H2020 European projects, namely 

 ̧ Hybrid Electric Energy Integrated Cluster concerning Renewable Fuels 
 ̧ Valuable products from algae using new magnetic cultivation and extraction techniques, 

success story https://www.bbi.europa.eu/projects/valuemag 
 

These projects have shaped the research objectives and resulted in internationally recognized 
research contributions. In summary, new knowledge and methods in the field of preparation and 
unconventional processing of selected systems of intermetallics, amorphous, nanocrystalline 
and complex metallic alloys have lead to general advances in knowledge and specifically also to 
new materials with exceptional properties suitable for applications in Industry 4.0 in the fields of 
hydrogen and acetylene catalysis, of magnetic materials for energy and of sensors and other 
applications in cutting-edge industrial technologies. The obtained results were transferred into two 
patents describing the preparation of unique double and multilayer rapidly quenched metallic 
glasses and the shaping of planar rapidly quenched ribbons into three-dimensional objects 
without loss of elasticity and amorphous state. 
 
MANGANASE-BASED MAGNETIC MATERIALS 
Permanent magnets are a crucial element in several high-tech markets such as energy and 
transport sectors, medical technologies and a broad range of electronic products. In addition, they 
play a very important role in efforts focused on an increased use of low carbon technologies to 
ensure a high living standard. However, Europe does not own the natural resources, which might 
result in a future bottleneck to the supply-chain. The European project NEXMAG (New Exchange-
Coupled Manganese-Based Magnetic Materials) has focused on the development of permanent 
magnetic properties in Mn-based alloys. The whole project was selected as M.ERA.Net success 
story project  
https://m-era.net/success-stories/new-exchange-coupled-manganese-based-magnetic-materials-nexmag).  

Within this project we have developed new systems of rapidly quenched magnetically soft 
materials without strategic elements with increased value of saturation magnetization and 
controllable shape of the hysteresis loop achieving ultralow coercivity. We have prepared new 
alloys based on Mn(Al, Bi), which belong to the promising systems of permanent magnets 
without rare earth elements. We have developed and implemented new methods of 

https://m-era.net/success-stories/new-exchange-coupled-manganese-based-magnetic-materials-nexmag
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unconventional processing of amorphous and nanocrystalline materials, enabling control of 
magnetic and mechanical properties of developed materials, including their shape and thickness. 
We have made significant progress in the development and application of special heat treatment 
techniques in high magnetic fields for targeted modification of properties of new materials. In 
particular, isotropic nanocrystalline MnAl particles have been synthesized by gas-atomization with 
permanent magnet properties tailored through a rapid-milling method followed by annealing at 
reduced temperatures [J. Rial, P. Ġvec, et al. Acta Materialia 157, 42-52 (2018)]. Unprecedented 
short milling times of 90 and 270 s have been used in the milling process. The study has resulted 
in the possibility of tuning magnetization and coercivity by nanostructuring and phase 
transformation in a controlled manner. The metastable Al-Mn alloys were prepared in the form of 
metallic ribbons by planar flow casting and consequently used for elaboration of hard magnets 
[I.Janotov§, Journal of Alloys and Compounds 707, 137-141 (2017)]. The formation and evolution 
of crystalline phases was shown by direct structure observation using transmission electron 
microscopy and by X-ray diffraction methods. 
 
CATALYSIS WITH METAL SURFACES 
Significant progress has been achieved in understanding catalytic reactions on the surfaces of 
nanoporous Au and intermetallics based on Pd and Cu, leading to the explanation of selective 
hydrogenation, dehydrogenation and oxidation in these structures. [M. Krajļ², J. Hafner, 
ChemCatChem 8, 34-48, (2016)]. We investigated the possibility of quasi-periodic arrangements 
in numerous systems based on Al-Pd-Cu and Al-Cu-Fe, the phenomena of stability and the causes 
of local disorder and new arrangements in Al-Si- (Fe, Co, Ni) systems, we identified new phases 
formed in these systems. We have made significant progress in atomically resolved structure 
analysis of the investigated systems and its interpretation. By exploiting this expertise we have 
discovered a new ordering phenomenon in amorphous remains of rapidly quenched Al-Ni/Co-
REM system after primary crystallization.   
 
NANOMATERIALS AND NANOSTRUCTURES 
During the 2016-2021 accreditation period, research at the Department of Multilayers and 
Nanostructures (DMN) was focused on the preparation of low-dimensional (LD) nanoscale 
materials and their potential applications in photovoltaics, gas sensors and theranostics. 
Fundamental phenomena of low-dimensional materials, such as liquid-phase exfoliation, self-
assembly, and related phenomena were explored. Simultaneously, new approaches to complex 
characterization of these materials, including in situ and in-operando studies were developed. The 
main research topics are addressed below.  
 
LOW DIMENSIONAL MATERIALS 
Low-dimensional materials exhibit unique properties not available in bulk materials. Our research 
was focused on the preparation and studies of metallic and metal oxide nanoparticles and 2D 
nanosheets like MoS2 , graphene/graphene oxide and recently MXenes. The liquid-phase 
exfoliation (LPE) technique was refined to produce large amounts of 2D materials such as 
graphene, MoS2, etc. with low size dispersion. The quality of the synthesized nanoparticles and 
2D nanosheets prepared by LPE enabled us the preparation of their ordered mono- and few-layer 
assemblies on large areas at the liquid/air interface via a modified Langmuir Schaeffer technique. 
By adjusting the liquid subphase, even amphiphilic materials such as graphene oxide could be self-
assembled on a large scale and transferred to a solid substrate. Such assemblies allowed us to 
study individual nanoparticle/nanosheet properties as well as their collective behavior. The 
assemblies of metal oxide nanoparticles transferred to a solid substrate exhibited excellent 
sensing properties and we demonstrated they can be employed in simple and cheap gas 
sensors in healthcare or public safety applications. The detection of acetone in exhaled air 
(diabetes detection) [Capone, S. et al., Sensors Actuators, B Chem. 243, (2017)] or NO2 detection 
in public places (NO2 gas is a marker of explosives) are two examples. The individual 2D 
nanosheets of reduced graphene oxide and MoS2 were functionalized with specific biomolecules 
for targeted treatment of cancer cells in human body. This strategy of active targeting allows an 
effective nanotherapeutic approach while ensuring the integrity of the surrounding healthy tissue. 
We started this research during the accreditation period in collaboration with Biomedical Center 
SAS. The interaction between the functionalized 2D nanoplatform and living cell was studied 
at cellular level by label-free imaging via Raman confocal microscopy [Eli§ġov§ Sohov§, M. et al., 
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Analyst 143, 3686ï3692 (2018)]. The internalization of the nanoplatform in cancer cells was found, 
which proves the viability of this approach. 
 
SOLAR CELLS 
Environment-friendly source of electric energy is one of the main challenge of our society. At the 
institute we are actively involved in the development of solar cells based on perovskite materials 
that have been on the rise over the past decade, breaking the records of silicon technology by 
offering much lower prices [Huang, F., et al. Energy Environ. Sci. 12, 518ï549 (2019)]. At present, 
this technology has emerged as one of the most promising technologies of the future in the area of 
sustainable energy. The perovskite materials have the potential to revolutionize the solar industry 
by greatly increasing efficiency and reducing the cost of manufacturing solar panels. Our research 
has focused on a gradual improvement of the power conversion efficiency (PCE) of perovskite 
solar cells by using low-dimensional materials such as carbon nanodots, MXenes, etc. Within 
international collaboration, we have increased the PCE and stability of the perovskite solar cell 
with embedded carbon nanodots in a particular layer [Subair, R. et al., Sol. Energy 189, (2019)]. 
No less important was the study of the effects of chemical additives on the growth of 3D and 2D 
perovskite films and the use of this knowledge for the production of high-efficiency solar cells 
[Wang, M. et al. J. Mater. Chem. A 6, 15386ï15394 (2018), Huang, F. et al. Chem. Eng. J. 394, 
(2020)]. Finally, we have significantly contributed to the real-time observation of perovskite film 
formation using in-situ X-ray scattering and photoluminescence. In this way, we have revealed the 
role of grain boundaries in the non-radiative recombination of photogenerated charge carriers in 
perovskite films. These studies enabled us to determine the most effective strategies for reducing 
the defect densities to increase the PCE in organic-based photovoltaic applications in general. 
 
ENERGY-RESOLVED SPECTROSCOPY 
Advanced analysis and measurement of density of states (DOS) are critical for developing 
new photoactive materials for future solar cells. In our research group, we have developed a new 
method to quantify DOS within the highest occupied and the lowest unoccupied molecular orbitals 
(HOMO-LUMO) including defect states. The technique, termed the energy-resolved 
electrochemical impedance spectroscopy (ER-EIS), can determine the DOS within HOMO and 
LUMO in a highly dynamic range comparable to a vacuum-based tandem of photoelectron 
spectroscopy (PES) and inverse photoemission spectroscopy (IPES). In particular, we extensively 
studied the effects of changes in the electronic structure of organic semiconductors on charge 
transport [Athanasopoulos, S. et al. Adv. Energy Mater. 9, 1900814 (2019), Karki, A. et al., Adv. 
Energy Mater. 2001203 (2020) doi:10.1002/aenm.202001203]. The main goal of the developed 
ER-EIS analysis is to trace the origin of the differences in device photophysics, in particular, 
the subtle differences in energetics and morphology of photoactive materials and to improve device 
performance based on this knowledge. 
 
INNOVATIVE X-RAY OPTICS 
Recent advances in high-brilliance laboratory X-ray sources based on micro-focused electron 
beams and diamond-based or liquid metal jet-based anodes have stimulated the development of 
dedicated X-ray optics for high-resolution and high-flux applications. We have made two 
important advances in this field. We developed procedures based on massive parallel 
computing, which enabled us to design tailored channel-cut Germanium monochromators 
providing the highest performance for a given microfocus X-ray source [N§daģdy, P. et al. J. Appl. 
Crystallogr. 52, 498ï506 (2019), Nadazdy, P. et al., J. Appl. Crystallogr. 54, 730ï738 (2021)]. 
Their combination with the built-in reflective optics in the present microfocus X-ray sources 
represents a new type of the reflective-diffractive optics for the next generation of laboratory X-
ray sources. This design was patented as a utility model in 2021 and was evaluated as the most 
representative result of the Institute in applied research.  

For the fabrication of the designed monochromators, we developed technology of 
deterministic nanomachining based on single-point diamond turning (SPDT) [Jergel, M. et al. 
Int. J. Adv. Manuf. Technology 96, 3603-3617 (2018)] in collaboration with a SME partner - Integra 
TDS Ltd., which specializes in customized production of innovative X-ray optics. The first prototype 
of the tailored Ge monochromator fabricated in this company according to our design has been 
recently installed in the X-ray laboratory of Tel Aviv University. We have developed a new 
approach to fabricating scatter-free pinholes for X-ray applications based on single-crystal Ge. 
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Laser drilling combined with anisotropic etching led to the development of a facile technology to 
fabricate scatter-free pinholes in a high-throughput process. Our X-ray solutions have been sold to 
academic partners as well as to commercial global X-ray companies such as Rigaku Ltd. 
 

NUCLEAR AND PARTICLE PHYSICS 

The profile research program in nuclear physics is addressing the questions on the shape of 
atomic nuclei, especially, during the period 2016-2021 the research team of the Department of 
Nuclear Physics at the Institute of Physics became widely recognised by its investigation of 
neutron-deficient odd-Au isotopes. The group leader Dr. Venhart is acting as spokesperson of 
the associated international collaborations performing experiments at the Accelerator laboratory of 
the University of Jyvªskylª (JYFL) in Finland and CERN in Switzerland. This research program has 
attracted students and resulted in 3 PhD, 5 master, 5 bachelor theses and internships of foreign 
students (Belgium (1), Spain (1), UK (1), Brazil (1), France (8)) at the Institute of Physics. In 2018, 
the group and its program underwent evaluation by the RECFA (Restricted European Committee 
for Future Accelerators), which stated high quality of the research. The spectra acquired with the 
originally designed TATRA spectrometer appear in the ñNuclear Data: A Primerò textbook as an 
example of an innovative approach in the gamma-ray spectroscopy. Series of biennial international 
ISTROS conferences was established in Slovakia and approximately 50 science-to-public activities 
were done within the framework of the above program. The research outcomes resulted in V4 
Academies Young Researcher Award for A. Herz§Ŕ (2019) and Prize of Slovak Academy of 
Sciences for Development of research infrastructure for the research team (2021).  

 

ATOMIC NUCLEUS 

The complexities of the atomic nucleus as a many-body system arise from the interplay 
between single-particle and collective degrees of freedom. This is particularly apparent in heavy 
nuclei near closed shells where near degenerate spherical and deformed intrinsic configurations 
can coexist at low-excitation energies. This shape coexistence arises from the opposing 
tendencies of shell structure and residual interactions that promote sphericity and deformation, 
respectively, and is especially sensitive to the arrangement of nucleons at the Fermi surface. 
Based on the 1h11/2 proton-hole configuration in an extremely neutron-deficient 177Au isotope we 
discover of strongly-coupled rotational band that has no presence in heavier odd-Au isotopes 
and indicates a major structural change in underlying configuration. Such a change is unexpected 
and cannot be explained by any existing nuclear structure theory. [M. Venhart et al., Phys. Rev. C 
95, 061302(R) (2017).] In a different experiment we discover a strong mixing between weakly 
and strongly-deformed configurations in 177Au [M. Venhart et al., Phys. Lett. B 806, 135488 
(2020).]. In general, mixing in heavier odd-Au isotopes is weak. Observed decay pattern suggests 
a major structural change in extremely neutron-deficient isotopes. Both experiments were 
performed at JYFL, Finland.  

The research team has developed and built at the Institute of Physics a unique 

spectrometer TATRA that has been transferred and used in studies of 181,183Au performed at 

CERN-ISOLDE facility. Due to excellent energy resolution of this spectrometer both for gamma 

rays and conversion electrons, extensive level schemes could be established. They not only 

extended the existing systematics, established in heavier isotopes, but also revealed previously 

unknown structures. Study has clearly demonstrated the power of the novel Broad-Energy 

Germanium detector (BEGe). It was clearly shown that it was insufficient resolution of detectors 

that caused serious failures of research groups in the past. [M. Venhart et al., J. Phys. G: Nucl. and 

Part. Phys. 44, 074003 (2017), and M. Sedl§k et al., Eur. Phys. J. A 56, 161 (2020).] 

Apart of experimental activities in this area we also developed new Skyrme QRPA 

computer codes for calculation of excited states and giant resonances in atomic nuclei, both 

spherical and axially deformed [A. Repko et al., Phys. Rev. C 99, 044307 (2019).].  In collaboration 

with Prague and Dubna, we revealed a special vortical excitation mode in 24Mg [V. O. Nesterenko 

et al., Phys. Rev. Lett. 120, 182501 (2018).], and proposed certain experimental signatures for its 

verification. In particular, the programs were enhanced with the calculation of effective currents and 

electron-scattering form factors [V. O. Nesterenko et al., Phys. Rev. C 100, 064302 (2019).]. A 
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large part of published results dealt with toroidal/vortical modes of nuclear excitations, which 

constitute an important subject of study, with aim to better understand the properties of nuclear 

matter, including an outreach to astrophysics. Developed codes are at state-of-the-art level, since 

only a few research groups worldwide are able to employ QRPA for calculations in deformed 

nuclei. 

 

POSITRON ANNIHILATION APPLICATIONS 

The study of cryoprotective mixtures and their physical properties is of great practical importance 

for medicine and biology. Our laboratory of positron annihilation has contributed in an 

unconventional way to the knowledge of several properties of model cryoprotectants through 

measurements of free-volume by positronium probes [K. Ļechov§ et al., RSC Advances 9, 

34299-34310 (2019)]. The second area of research in our positron annihilation group was confined 

systems. An example of a possible use of the investigated confined systems are composites based 

on standard inorganic SiO2 matrices, such as silica gels with MnO2 entrapment. Such a composite 

makes it possible to separate and determine the amount of radium 226Ra in water samples. The 

proposed method of determining this one of the most toxic alpha-emitters in the environment could 

be a very cheap alternative to the extraction of 226Ra by chromatographic methods that use 

expensive resins.  

 

STRUCTURE OF NON-ELEMENTARY PARTICLES 

Researchers from the Department of Theoretical Physics developed a unitary and analytical 
model of electromagnetic structure of hadrons to make theoretical predictions for form 
factors characterising the scattering of elementary particles. For example, utilising the analytical 
properties of the scalar and isovector form factors of charged pions together with the most 
accurate data on the S and P wave of pion-pion elastic scattering, obtained from imperfect 
experimental data by the Spanish group Garcia-Martin-KamiŒski-Pel§ez-Yndurain from Madrid, a 
fully solvable mathematical scheme was developed, providing for the first time a completely model-
independent method for determining the mass and total decay widths of f0(500) and rho0(770) 
resonances [Dubniļka et al., Phys. Rev. D 94, 054036 (2016)].  
 

INTERNATIONAL PARTICLE PHYSICS FACILITIES 

Our collaboration with big nuclear facilities included CERN in Geneva, JINR in Dubna and GSI in 
Darmstadt, although it was of relatively narrow nature regarding the number of involved 
researchers. We are not participating in any of the big CERN collaborations and our connection 
there is purely through small focused experiments independent of these collaborations as 
described before. Two of our researchers are involved in HADES collaboration at GSI. Within this 
collaboration the physics generated out of relativistic collisions of gold atoms is investigated. For 
example, one of the key results obtained within this collaboration was the observation of virtual 
photon emission from baryon-rich QCD matter [HADES collaboration, Nature Physics 15, 
1040-1045 (2019)]. Emerging electronïpositron pairs from the decay of virtual photons provide 
information about the properties of QCD matter at various stages including the one the 
universe was filled about 10 ɛs after the Big Bang. Its bulk properties were shown to be similar to 
the dense matter formed in the final state of a neutron star merger. The Department of 
Theoretical Physics in collaboration with JINR in Dubna analysed weak decays of heavy 
mesons [e.g., Dubniļka et al., Phys. Rev. D 96, 076017 (2017)] and tetraquarks. This very 
interesting and active field of research is considered to have the potential for manifestation of new 
physics phenomena and was investigated using the so-called covariant quark model. The 
research helped to understand the nature of the studied particles and indicated that, for given 
processes, no new physics explanation is needed. 
 
QUANTUM TECHNOLOGIES 

The use of quantum phenomena of randomness, uncertainty and nonlocality of individual quantum 
systems has the potential to dramatically change all aspects of modern technologies. This area 
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has attracted attention in the last decades of the previous century, when it was shown that 
quantum computers can compromise security of current communication protocols, but quantum 
bits also provide unconditionally secure solutions enabling the distribution of quantum keys, 
thus, realization of mathematically secure symmetric cryptosystems. Researchers at the Research 
Center for Quantum Information have achieved internationally recognized results and also 
contributed actively to the establishment of the European Quantum Flagship launched in October 
2018 (kick-off in Vienna) and resulted from previous coordination action projects coordinated from 
Bratislava. Prof. Buģek is member of the strategic advisory board of Quantum Flagship*. During 
the period 2016-2021 internationalized the research team - approximately 41% of total FTE of 
researchers (including PhD students) with Slovak origin and remaining FTE was composed by 
researchers from 8 different countries (India, Iran, United Kingdom, Brasil, Finland, Mexico, 
France, Czech). The most important results are described below. 

*(https://qt.eu/about-quantum-flagship/introduction-to-the-quantum-flagship/sab-strategic-advisory-
board/) 

 

QUANTUM DYNAMICS AND INCOMPATIBILITY 

Regarding the basic research in the area of quantum information theory (theoretical framework for 
quantum technologies) we focused on investigations of structural properties and limitations of 
quantum dynamics and investigation of phenomena of incompatibility [Heinosaari et al., J. 
Phys. A 49, 123001 (2016)]. Using the mathematical language of higher-order quantum 
structures we identified qualitative differences between incompatibility of observables of 
quantum processes and observables of quantum systems [Sedl§k et al., Phys. Rev. A 93, 052323 
(2016)]. This motivated [Pl§vala M., Ziman M. Phys. Lett. A 384, 126323 (2019)] the discovery of 
physical realization of Popescu-Rohrlich box - gedanken device from theories extending 
quantum physics exhibiting algebraically strongest possible Einstein-Podoloski-Rosen 
correlations, thus, maximizing the phenomena of nonlocality and providing further advantages for 
information processing. Let us stress that this realization exhibits subsystems nonlocality, 
however, the nature of quantum processes and the short range nature of existing interactions does 
not allow for truly spatial nonlocality.  

 

The most important result exploiting the framework of higher-order structures is addressing the 
limitations on quantum learning [Sedl§k et al, Phys. Rev. Lett. 122, 170502 (2019)], i.e. the task 
of storing an unknown quantum process in the state of quantum memory and later exploiting a 
programmable quantum processor to retrieve its action. After deriving new results in algebraic 
combinatorics we were able to design an optimal storing and retrieving device maximizing the 
success probability of retrieval of one use of the process out of N uses of the device in the storing 
(training) phase. This device has several applications in processing of quantum processes and 
motivated further studies. It is closely related to probabilistic perfect alignment of reference 
frames and probabilistic port-based teleportation. The derived size of the memory system 
exponentially improves the known upper bound on the size of the program register needed for 
probabilistic programmable quantum processors.  

 

When speaking of quantum processes we may consider two different situations: discrete state 
transformations described by quantum channels, or continuous time evolution associated with 
quantum dynamical maps. Our research in this area was focused on the mutual divisibility 
relations of these two concepts [D. Davalos, M. Ziman, et al. Quantum 3, 144 (2019)] and their 
simulations by means of simple collision models [S.N.Filippov et al., Phys. Rev. A 96, 032111 
(2017)]. Divisibility is related to the question how a given quantum process can be composed of 
other quantum processes. Surprisingly, there are channels that are indivisible. In particular, we 
used various divisibility classes for quantum dynamical maps to introduce an analogous concept 
for quantum channels through their simulability by means of dynamical maps. This provides new 
characterisation of quantum dynamical maps being a one-parametric subset (ñtrajectoryò) 
inside the set of quantum channels.  These dynamical trajectories are undergoing divisibility 
transitions between different divisibility classes of channels. For example, the implementation 
of indivisible quantum channels necessarily requires to pass all such transitions. 

https://qt.eu/about-quantum-flagship/introduction-to-the-quantum-flagship/sab-strategic-advisory-board/
https://qt.eu/about-quantum-flagship/introduction-to-the-quantum-flagship/sab-strategic-advisory-board/
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QUANTUM MEASUREMENTS 

Following the main paradigm of next generation quantum technologies the new impetus in 
quantum thermodynamics aims to understand how quantum phenomena of individual quantum 
systems affect the behavior of quantum thermodynamical (manybody) systems and processes. 
Our interest was in the exploitation of the framework of quantum measurement theory (including 
higher-order quantum structures) in the analysis of thermodynamical measurements. In 
particular, we investigated how the conservation laws affect the measurements of thermal 
properties, but also open questions related to incompatibility of thermal measurements. For 
example, thermodynamic uncertainty relations express a trade-off between precision, defined 
as the noise-to-signal ratio of a generic current, and the amount of associated entropy production. 
These results have deep consequences for autonomous heat engines operating at steady state, 
imposing an upper bound for their efficiency in terms of the power yield and its fluctuations. We 
analyzed [H. Miller, H. Mohammady, et al., Phys. Rev. Lett. 126, 210693 (2021)] a different class 
of heat engines, namely, those which are operating in the periodic slow-driving regime and showed 
that an alternative uncertainty relation is satisfied. It is less restrictive than that of steady-state 
engines and allows for engines that produce finite power, with small power fluctuations, to operate 
close to reversibility. The bound further incorporates the effect of quantum fluctuations, which 
reduces engine efficiency relative to the average power and reliability. 

 

The potential advantage of quantum technologies can be almost always traced back to 
phenomena of quantum entanglement. Therefore, it is of interest to understand how quantum 
entangled states are produced and certified. In particular, the existence of entanglement of 
highly-dimensional quantum systems is of interest for development of practical quantum 
communication security protocols. Our colleague was a member of the international team 
[Bavaresco et al., Nature Physics 14, 1032ï1037 (2018)] that proposed a novel and efficient 
certification procedure using measurements in just two bases. 
 

QUANTUM SIMULATIONS 

The application of quantum-entanglement simulation methods, namely, Tensor Networks, in 
the context of classical and quantum systems, has been gaining traction in recent years. The 
Tensor Networks have been arising as a universal language in almost all disciplines of 
contemporary physics, ranging from atomic and condensed matter physics to high-energy physics. 
We have been proposing efficient algorithms (namely, the Higher-Order Tensor 
Renormalization Group and the Corner Transfer Matrix Renormalization Group) which provide 
deeper insight into the quantum entanglement of many interacting particles. When the number of 
particles is infinite, we have methods to quantify the amount of entanglement. The entanglement is 
a direct byproduct of the Tensor Networks. Having studied phase diagrams, the entanglement 
entropy is an appropriate quantity to be analyzed at phase transitions. It turns out that the 
entanglement entropy logarithmically diverges with respect to the increasing number of particles 
when the correlations become strong at criticality. Such analysis helps us understand the 
interacting systems on large scales. We have been investigating systems in which the particles 
form structures whose spatial geometry of the interparticle interactions are modeled by the Tensor 
Networks. For this reason, we have focused our interest on the geometrical concepts of 
interactions. Hence, we specified three main fields, where the interactions have the potential to 
bring novel knowledge into the light. It is the anti-de Sitter spatial geometry of the Tensor 
Networks which has successfully found its application in quantum gravity, the fractal spatial 
geometry of interactions [J. Genzor et al, Phys. Rev. E 93, 012141 (2016)], and the higher-
dimensional symmetries SU(n) of the particles, which are of great interest in solid-state physics 
[Ueda et al, Phys. Rev. E101, 062111 (2020)] and exhibit all types of phase transitions 
(discontinuous, continuous, and Kosterlits-Thouless). 
 
QUANTUM COMPUTING 



11 

The main qualitative benefit of quantum computing is in the qualitative reduction of computation 
complexity of particular families of problems. We focused on the complexity of simulations and 
verification of properties of simple (local Hamiltonian) many-body quantum systems. Quantum 
Monte Carlo (QMC) methods are the gold standard for studying equilibrium properties of quantum 
many-body systems. However, in many interesting situations, QMC methods are faced with a sign 
problem, causing the severe limitation of an exponential increase in the runtime of the QMC 
algorithm. We developed (in collaboration) a systematic, generally applicable, and practically 
feasible methodology for easing the sign problem by efficiently computable basis changes and 
used it to rigorously assess the sign problem. Our framework introduced measures of non-
stoquasticity thatðas we demonstrated analytically and numericallyðat the same time provided 
a practically relevant and efficiently computable figure of merit for the severity of the sign problem. 
Complementing this pragmatic mindset, we proved that easing the sign problem in terms of those 
measures is generally an NP-complete task for nearest-neighbor Hamiltonians and simple 
basis choices by a reduction to the MAXCUT-problem [D. Hangleitner et al., Science Advances 
33, (2020)]. 
 

2. Partial indicators of main activities: 

2.1. Research output 

2.1.1 Principal types of research output of the institute:  

 95 %  international basic research 

   5 %  international applied research 

   0 %  regional basic research 

   0 % regional applied research 

 

2.1.2 List of selected publications documenting the most important results of basic 
research. The total number of publications should not exceed the number of average FTE 
researchers per year. The principal research outputs (max. 10% of the total number of 
selected publications, including Digital Object Identifier ï DOI if available) should be 
underlined. Authors from the evaluated organizations should be underlined. 

 

The list is ordered almost randomly. Attention is paid to the impact of the research in particular 
research areas. The principal research outputs are highlighted.  

 

1. HUANG, Fei* - LI, Mengjie* - ĠIFFALOVIĻ, Peter - CAO, Guozhong - TIAN, Jianjun**. 
From scalable solution fabrication of perovskite films towards commercialization of solar 
cells. In Energy and Environmental Science, vol. 12, no. 2, p. 518-549. 
https://doi.org/10.1039/c8ee03025a [IF 33.25, 184 citations] 

2.    DUSZA, J§n - ĠVEC, Peter Jr. - GIRMAN, Vladim²r - SEDLĆK, Richard** - CASTLE, Elinor 
- CSANĆDI, Tam§s - KOVALĻĉKOVĆ, Alexandra - REECE, Michael J. Microstructure of 
(Hf-Ta-Zr-Nb)C high-entropy carbide at micro and nano/atomic level. In Journal of the 
European Ceramic Society, 2018, vol. 38, no. 12, p. 4303-4307. 
https://doi.org/10.1016/j.jeurceramsoc.2018.05.006 [IF 3.794, 125 citations] 

3.    HEINOSAARI, T. - MIYADERA, T. - ZIMAN, M§rio. An invitation to quantum incompatibility. 
In Journal of Physics A: Mathematical and Theoretical, vol. 49, no. 12, 123001. (2016), 
https://doi.org/10.1088/1751-8113/49/12/123001 [IF 1.933, 97 citations] 

4. STANKOVIĹ, Nenad K. - BODIK, Michal - ĠIFFALOVIĻ, Peter - KOTLAR, Mario - 
MIĻUĠĉK, Matej - ĠPITĆLSKY, Zdenko - DANKO, Martin - MILIVOJEVIĹ, Duġan D. - 
KLEINOVĆ, Angela - KUBAT, Pavel - CAPAKOVA, Zdenka - HUMPOLIĻEK, Petr - 
LEHOCKY, Marian - TODOROVIĹ MARKOVIĹ, Biljana M. - MARKOVIĹ, Zoran M.**. 
Antibacterial and antibiofouling properties of light triggered fluorescent hydrophobic carbon 
quantum dots langmuir-blodgett thin films. In ACS Sustainable Chemistry & Engineering, 
2018, vol. 6, no. 3, p. 4154-4163. https://doi.org/10.1021/acssuschemeng.7b04566 [IF 6.14, 
61 citations] 

https://doi.org/10.1021/acsnano.7b02240
https://doi.org/10.1021/acsnano.7b02240
https://doi.org/10.1088/1751-8113/49/12/123001
https://doi.org/10.1021/acssuschemeng.7b04566
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5.    FILIPPOV, S.N. - PIILO, J. - MANISCALCO, S. - ZIMAN, M§rio. Divisibility of quantum 
dynamical maps and collision models. In Physical Review A, vol. 96, no. 3, 032111 (2017), 
https://doi.org/10.1103/PhysRevA.96.032111 [IF 2.925, 56 citations] 

6. KARKI, Akchheta - WETZELAER, GertȤJan A. H. - REDDY, Gollapalli Narayana 
Manjunatha - NĆDAĢDY, Vojtech - SEIFRID, Martin - SCHAUER, Franz - BAZAN, 
Guillermo C. - CHMELKA, Bradley F. - BLOM, Paul W. M. - NGUYEN, ThucȤQuyen**. 
Unifying Energetic Disorder from Charge Transport and Band Bending in Organic 
Semiconductors. In Advanced Functional Materials, 2019, vol. 29, no. 20, art. no. 1901109. 
https://doi.org/10.1002/adfm.201901109 [IF 15.621, 52 citations] 

7. KRAJĻĉ, Mari§n - HAFNER, J. Intermetallic compounds as selective heterogeneous 

catalysts: insights from DFT. In ChemCatChem, 2016, vol. 8, no. 1, p. 34-48. (2015: 4.724 - 

IF, Q1 - JCR, 1.731 - SJR, Q1 - SJR, karentovan® - CCC). (2016 - Current Contents). ISSN 

1867-3880. Dostupn® na: https://doi.org/10.1002/cctc.201500733 [IF 4.724, 47 citations] 
8. KHODABAKHSHI, F.** - ARAB, S.M. - ĠVEC, Peter - GERLICH, A.P. Fabrication of a new 

Al-Mg/graphene nanocomposite by multi-pass friction-stir processing: Dispersion, 

microstructure, stability, and strengthening. In Materials Characterization, 2017, vol. 132, p. 

92-107. https://doi.org/10.1016/j.matchar.2017.08.009 [IF 2.714, 89 citations] 
9. KHODABAKHSHI, F.** - GERLICH, A.P. - ĠVEC, Peter. Fabrication of a high strength 

ultra-fine grained Al-Mg-SiC nanocomposite by multi-step friction-stir processing. In 

Materials Science and Engineering A - Structural Materials Properties Microstructure and 

Processing, 2017, vol. 698, p. 313-325. https://doi.org/10.1016/j.msea.2017.05.065 [IF 

3.095, 73 citations] 

10. DIETZEL, Dirk - BRNDIAR, J§n - ĠTICH, Ivan - SCHIRMEISEN, Andr®. Limitations of 

structural superlubricity: chemical bonds versus contact size. In ACS Nano, 2017, vol. 11, 

no. 8, p. 7642-7647. https://doi.org/10.1021/acsnano.7b02240 [IF 13.942, 55 citations] 
11. CAPONE, S.** - HOFBAUEROVĆ, Monika, Benkoviļov§ - FORLEO, A. - JERGEL, Matej - 

MANERA, M.G. - ĠIFFALOVIĻ, Peter - TAURINO, A. - MAJKOVĆ, Eva - SICILIANO, P. - 
VĆVRA, Ivo - LUBY, Ġtefan - RELLA, R. Palladium/gamma-Fe2O3 nanoparticle mixtures 
for acetone and NO2 gas sensors. In Sensors and Actuators B, vol. 243, p. 895-903 (2017), 
https://doi.org/10.1016/j.snb.2016.12.027 [IF 5.401, 26 citations] 

12. MILLER, Harry J. D.** - MOHAMMADY, Mohammed Hamed - PERARNAU-LLOBET, Mart² 
- GUARNIERI, Giacomo. Thermodynamic uncertainty relation in slowly driven quantum 
heat engines. In Physical Review Letters, vol. 126, no. 21, 210603 (2021) 
https://doi.org/10.1103/PhysRevLett.126.210603 [IF 9.161, 22 citations] 

13. DAVALOS, David** - ZIMAN, M§rio - PINEDA, Carlos. Divisibility of qubit channels and 
dynamical maps. In Quantum : the open journal for quantum science, 2019, vol. 3, art. no. 
144. (2019 - Current Contents, WOS, SCOPUS). ISSN 2521-327X. 
https://doi.org/10.22331/q-2019-05-20-144 [IF 6.777, 15 citations] 

14. GENZOR, Jozef - GENDIAR, Andrej - NISHINO, T. Phase transition of the Ising model on a 
fractal lattice. In Physical Review E, 2016, vol. 93, no. 1, 012141. 
https://doi.org/10.1103/PhysRevE.93.012141 [IF 2.252, 15 citations] 

15. SEDLĆK, Michal** - BISIO, Alessandro - ZIMAN, M§rio. Optimal Probabilistic Storage and 
Retrieval of Unitary Channels. In Physical Review Letters, 2019, vol. 122, no. 17, 170502. 
https://doi.org/10.1103/PhysRevLett.122.170502 [IF 9.227, 19 citations] 

16. PIVOLUSKA, Matej - HUBER, Marcus - MALIK, Mehul. Layered quantum key distribution. 
In Physical Review A, 2018, vol. 97, no. 3, 032312. 
https://doi.org/10.1103/PhysRevA.97.032312 [IF 2.909, 25 citations] 
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Measurements in two bases are sufficient for certifying high-dimensional entanglement. In 
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https://doi.org/10.1126/sciadv.abb8341 [IF 13.116, 16 citations] 
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https://doi.org/10.1002/adfm.201901109
https://doi.org/10.1002/cctc.201500733
https://doi.org/10.1002/cctc.201500733
https://doi.org/10.1016/j.matchar.2017.08.009
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https://doi.org/10.1103/PhysRevE.93.012141
https://doi.org/10.1021/acsnano.7b02240
https://doi.org/10.1103/PhysRevA.97.032312
https://doi.org/10.1038/s41567-018-0203-z
https://doi.org/10.1038/s41567-018-0203-z
https://doi.org/10.1126/sciadv.abb8341
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in Au-177: The two-state mixing effect. In Physics Letters B : Nuclear, Elementary Particle 

and High-Energy Physics, 2020, vol. 806, no. 13, 135488. 

https://doi.org/10.1016/j.physletb.2020.135488 [IF 4.384, 5 citations] 

34. VENHART, Martin - ALI, F.A. - RYSSENS, W. - WOOD, J.L. - JOSS, D.T. - ANDREYEV, 

A.N. - AURANEN, K. - BALLY, B. - BALOGH, M. - BENDER, M. - CARROLL, R.J. - 

EASTON, J.L. - GREENLEES, P.T. - GRAHN, T. - HEENEN, P.-H. - HERZĆœ, A. - 

JAKOBSSON, U. - JULIN, R. - JUUTINEN, S. - KŋĻ, D. - KONKI, J. - LAWRIE, E. - LEINO, 

M. - MATOUĠEK, Vladislav - MCPEAKE, C.G. - OËDONNELL, D. - PAGE, R.D. - 

PAKARINEN, J. - PARTANEN, J. - PEURA, P. - RAHKILA, P. - RUOTSALAINEN, P. - 

SANDZELIUS, M. - SAR£N, J. - SAYGI, B. - SEDLĆK, Mat¼ġ - SCHOLEY, C. - SORRI, J. - 

STOLZE, S. - THORNTHWAITE, A. - UUSITALO, J. - VESELSKħ, Martin. De excitation of 

the strongly coupled band in 177 Au and implications for core intruder configurations in the 

light Hg isotopes. In Physical Review C, 2017, vol. 95, no. 6, art. no. 

061302R. https://doi.org/10.1103/PhysRevC.95.061302 [IF 3.82, 7 citations] 
35. VENHART, Martin** - WOOD, J.L. - SEDLĆK, Mat¼ġ - BALOGH, Mat¼ġ - BĉROVĆ, M. - 

BOSTON, A.J. - COCOLIOS, T.E. - HARKNESS-BREENNAN, L.J. - HERZBERG, R.-D. -

 HOLUB, L. - JOSS, D.T. - JUDSON, D.S. - KLIMAN, J§n - KLIMO, Jozef - KRUPA, ōuboġ -

 LUĠNĆK, J. - MAKHATHINI, L. - MATOUĠEK, Vladislav - MOTYĻĆK, Ġ. - PAGE, R.D. - 

PATEL, A. - PETRĉK, Kristi§n - PODSHIBYAKIN, A.V. - PRAJAPATI, Pareshkumar M. - 

RODIN, A.M. - ĠPAĻEK, A. - URBAN, R·bert - UNSWORTH, C. - VESELSKħ, Martin. 

New systematic features in the neutron-deficient Au isotopes. In Journal of Physics G: 

Nuclear and particle physics, 2017, vol. 44, no. 7, art. no. 074003. 

 https://doi.org/10.1088/1361-6471/aa7297 [IF 2.899, 9 citations] 

36. SEDLĆK, Mat¼ġ** - VENHART, Martin - WOOD, J. L. - MATOUĠEK, Vladislav - BALOGH, 

Mat¼ġ - BOSTON, A. J. - COCOLIOS, T. E. - HARKNESS-BRENNAN, L. J. - HERZBERG, 

R.-D. - JOSS, D. T. - JUDSON, D. S. - KLIMAN, J§n - PAGE, R. D. - PATEL, A. - PETRĉK, 

Kristi§n - VESELSKħ, M. Nuclear structure of Au-181 studied via beta(+)/EC decay of Hg-

181 at ISOLDE. In European Physical Journal A, 2020, vol. 56, 

161. https://doi.org/10.1140/epja/s10050-020-00174-0 [IF 2.176, 5 citations] 

37. CUBISS, J. G.** - BARZAKH, A. E. - ANDREYEV, A. N. - AL MONTHERY, M. - 

ALTHUBITI, N. - ANDEL, B. - ANTALIC, S. - ATANASOV, D. - BLAUM, K. - COCOLIOS, T. 

E. - DAY GOODACRE, T. - DE GROOTE, R. P. - DE ROUBIN, A. - FAROOQ-SMITH, G. J. 

- FEDOROV, D. V. - FEDOSSEEV, V. N. - FERRER, R. - FINK, D. A. - GAFFNEY, L. P. - 

GHYS, L. - GREDLEY, A. - HARDING, R. D. - HERFURT, F. - HUYSE, M. - IMAI, N. - 

https://doi.org/10.1103/PhysRevLett.125.262301
https://doi.org/10.1103/PhysRevLett.120.182501
https://doi.org/10.1103/PhysRevC.99.044307
https://doi.org/10.1016/j.physletb.2020.135488
https://doi.org/10.1103/PhysRevC.95.061302
https://doi.org/10.1021/acsnano.7b02240
https://doi.org/10.1140/epja/s10050-020-00174-0
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JOSS, D. T. - K¥STER, U. - KREIM, S. - LIBERATI, V. - LUNNEY, D. - LYNCH, K. M. - 

MANEA, V. - MARSH, B. A. - MARTINEZ PALENZUELA, Y. - MOLKANOV, P. L. - MOSAT, 

P. - NEIDHERR, D. - O'NEILL, G. G. - PAGE, R. D. - PROCTER, T. J. - RAPISARDA, E. - 

ROSENBUSCH, M. - ROTHE, S. - SANDHU, K. - SCHWEIKHARD, L. - SELIVERSTOV, M. 

D. - SELS, S. - SPAGNOLETTI, P. - TRUESDALE, V. L. - VAN BEVEREN, C. - VAN 

DUPPEN, P. - VEINHARD, M. - VENHART, Martin - VESELSKħ, Martin - WEARING, F. - 

WELKER, A. - WIENHOLTZ, F. - WOLF, R. N. - ZEMLYANOY, S. G. - ZUBERT, K. 

Change in structure between the I=1/2 states in Tl-181 and (177)(,)(179)AU. In Physics 

Letters B, 2018, vol. 786, p. 355 - 363. https://doi.org/10.1016/j.physletb.2018.10.005 [IF 

4.254, 16 citations] 

38. KAVETSKYY, Taras** - SMUTOK, Oleh - DEMKIV, Olha - MAşKO, Igor - 

ĠVAJDLENKOVĆ, Helena - ĠAUĠA, Ondrej - NOVĆK, Ivan - BEREK, Duġan - ĻECHOVĆ, 

Katar²na - PECZ, Michal - NYKOLAISHYN-DYTSO, Oksana - WOJNAROWSKA-NOWAK, 

Renata - BRODA, Daniel - GONCHAR, Mykhailo - ZGARDZIőSKA, Bozena. Microporous 

carbon fibers as electroconductive immobilization matrixes: Effect of their structure on 

operational parameters of laccase-based amperometric biosensor. In Materials Science 

and Engineering C: Materials for Biological Applications, 2020, vol. 109, art.no. 110570, 

 https://doi.org/10.1016/j.msec.2019.110570 [IF 5.88, 8 citations] 

39. DUBNIĻKA, Stanislav - DUBNIĻKOVĆ, A. Z. - ISSADYKOV, A.** - IVANOV, M. A.** - 

LIPTAJ, Andrej**. Study of Bc decays into charmonia and D mesons. In Physical Review D, 

2017, vol. 96, no. 7, art. no. 076017. https://doi.org/10.1103/PhysRevD.96.076017 [IF 

4.557, 8 citations] 

40. LORY, P.-F. - PAILH£S, S.** - GIORDANO, V.M. - EUCHNER, H. - NGUYEN, H.D. - 

RAMLAU, R. - BORRMANN, H. - SCHMIDT, M. - BAITINGER, M. - IKEDA, M. - TOMEĠ, 

P. - MIHALKOVIĻ, Marek - ALLIO, C. - JOHNSON, M.R. - SCHOBER, H. - SIDIS, Y. - 

BOURDAROT, F. - REGNAULT, L.P. - OLLIVIER, R. - PASCHEN, S. - GRIN, Y. - DE 

BOISSIEU, M.**. Direct measurement of individual phonon lifetimes in the clathrate 

compound Ba7.81Ge4.067Au5.33. In Nature Communications, 2017, vol. 8, no. 491, p. 1-

10. https://doi.org/10.1038/s41467-017-00584-7 [IF 12.124, 56 citations] 
41. JANOTOVĆ, Irena** - ĠVEC, Peter - ĠVEC, Peter Jr. - MAşKO, Igor - JANIĻKOVIĻ, 

Duġan - ZIGO, Juraj - MIHALKOVIĻ, Marek - MARCIN, Jozef - ĠKORVĆNEK, Ivan. Phase 

analysis and structure of rapidly quenched Al-Mn systems. In Journal of Alloys and 

Compounds, 2017, vol. 707, p. 137-141. https://doi.org/10.1016/j.jallcom.2016.11.171 [IF 

3.133, 30 citations] 

42. SINGH, Vipin Kumar - MIHALKOVIĻ, Marek** - KRAJĻĉ, Mari§n** - SARKAR, Shuvam - 

SADHUKHAN, Pampa - MANIRAJ, M. - RAI, Abhishek - PUSSI, Katariina - SCHLAGEL, 

Deborah L. - LOGRASSO, Thomas A. - SHUKLA, Ajay Kumar - BARMAN, Sudipta Roy**. 

Quasiperiodic ordering in thick Sn layer on i-Al-Pd-Mn: A possible quasicrystalline clathrate. 

In Physical Review Research, 2020, vol. 2, no. 1, art. no. 

013023.https://doi.org/10.1103/PhysRevResearch.2.013023 [IF , 9 citations] 

43. ZHANG, Quanzhen - LI, Yan Jun** - WEN, Huan Fei - ADACHI, Yuuki - MIYAZAKI, Masato 

- SUGAWARA, Yasuhiro - XU, Rui - CHENG, Zhi Hai - BRNDIAR, J§n - KANTOROVICH, 

Lev - ĠTICH, Ivan. Measurement and manipulation of the charge state of an adsorbed 

oxygen adatom on the rutile TiO2(110)-1Ĭ1 surface by nc-AFM and KPFM. In Journal of 

the American Chemical Society, 2018, vol. 140, no. 46, p. 15668-

15674.https://doi.org/10.1021/jacs.8b07745 [IF 14.357, 34 citations] 

44. ADACHI, Yuuki - WEN, Fei Huan - ZHANG, Quanzhen - MIYAZAKI, Masato - 

SUGAWARA, Yasuhiro - SANG, Hongqian - BRNDIAR, J§n - KANTOROVICH, Lev - 

ĠTICH, Ivan - LI, Yan Jun. Tip-Induced Control of Charge and Molecular Bonding of 

Oxygen Atoms on the Rutile TiO2 (110) Surface with Atomic Force Microscopy. In ACS 

Nano, 2019, vol. 13, no. 6, p. 6917-6924. https://doi.org/10.1021/acsnano.9b01792 [IF 

13.903, 23 citations] 

https://doi.org/10.1016/j.physletb.2018.10.005
https://doi.org/10.1016/j.msec.2019.110570
https://doi.org/10.1103/PhysRevD.96.076017
https://doi.org/10.1038/s41467-017-00584-7
https://doi.org/10.1016/j.jallcom.2016.11.171
https://doi.org/10.1103/PhysRevResearch.2.013023
https://doi.org/10.1021/jacs.8b07745
https://doi.org/10.1021/acsnano.9b01792
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45. ANTLANGER, M. - KAHL, G. - MAZARS, M. - ĠAMAJ, Ladislav - TRIZAC, E. Rich 

polymorphic behavior of Wigner bilayers. In Physical Review Letters, 2016, vol. 117, no. 11, 

118002. (2015: 7.645 - IF, Q1 - JCR, 4.656 - SJR, Q1 - SJR, karentovan® - CCC). (2016 - 

Current Contents, WOS, SCOPUS). ISSN 0031-9007. Dostupn® na: 

https://doi.org/10.1103/PhysRevLett.117.118002 [IF 7.645, 12 citations] 
46. FRANK, Tobias - DERIAN, Ren® - TOKĆR, Kamil - MITAS, Luboġ - FABIAN, Jaroslav** - 

ĠTICH, Ivan**. Many-body quantum Monte Carlo study of 2D materials: cohesion and band 

gap in single-layer phosphorene. In Physical Review X, 2019, vol. 9, no. 1, 011018. 

https://doi.org/10.1103/PhysRevX.9.011018 [IF 12.211, 22 citations] 
47. NAITOH, Yoshitaka - TURANSKħ, Robert - BRNDIAR, J§n - LI, Yan Jun - ĠTICH, Ivan - 

SUGAWARA, Yasuhiro. Subatomic-scale force vector mapping above a Ge(001) dimer 

using bimodal atomic force microscopy. In Nature Physics, 2017, vol. 13, no. 7, p. 663-668. 

https://doi.org/10.1038/nphys4083 [IF 22.806, 15 citations] 
48. GAWRACZYőSKI, Jakub - KURZYDĞOWSKI, Dominik - EWINGS, Russell A. - BANDARU, 

Subrahmanyam - GADOMSKI, Wojciech - MAZEJ, Zoran - RUANI, Giampiero - 

BERGENTI, Ilaria - JAROő, Tomasz - OZAROWSKI, Andrew - HILL, Stephen - 

LESZCZYőSKI, Piotr J. - TOKĆR, Kamil - DERZSI, Mariana - BARONE, Paolo - 

WOHLFELD, Krysztof - LORENZANA, Jos®** - GROCHALA, Wojciech**. Silver route to 

cuprate analogs. In Proceedings of the National Academy of Sciences of the United States 

of America, 2019, vol. 116, no. 5, p. 1495-1500. https://doi.org/10.1073/pnas.1812857116 

[IF 9.58, 34 citations] 
49. HOWON, Kim** - PALACIO-MORALES, Alexandra - POSSKE, Thore - RčZSA, Levente - 

PALOTĆS, Kriszti§n - SZUNYOGH, L§szl· - THORWART, Michael - WIESENDANGER, 

Roland**. Toward tailoring Majorana bound states in artificially constructed magnetic atom 

chains on elemental superconductors. In Science Advances, 2018, vol. 4, no. 5, eaar 5251. 

https://doi.org/10.1126/sciadv.aar5251 [IF 11.511, 150 citations] 

50. LIU, Y. - PALOTĆS, Kriszti§n - YUAN, X. - HOU, T. - LIN, H.** - LI, Y.** - LEE, S.-T. 

Atomistic origins of surface defects in CH3NH3PbBr3 Perovskite and their electronic 

structures. In ACS Nano, 2017, vol. 11, no. 2, p. 2060-2065. 

https://doi.org/10.1021/acsnano.6b08260 [IF 13.942, 88 citations] 
51. HSU, Chen-Hsuan - STAœO, Peter - KLINOVAJA, Jelena - LOSS, Daniel. Majorana 

Kramers pairs in higher-order topological insulators. In Physical Review Letters, 2018, vol. 
121, no. 19, art. no. 196801. https://doi.org/10.1103/PhysRevLett.121.196801 [IF 8.839, 
114 citations] 

 

2.1.3 List of monographs/books published abroad 

No outcome of this type in the considered period. 

 

2.1.4 List of monographs/books published in Slovakia 

LUBY, Ġtefan. Nanosvet na dlani [in Slovak, translation: The Nanoworld in the palm of your hand]. 
Bratislava, Veda, 2016. 178 pages, ISBN 978-80-224-1548-4 

 

2.1.5 List of other scientific outputs specifically important for the institute, max. 10 items for 
institute with less than 50 average FTE researchers per year, 20 for institutes with 50 ï 100 
average FTE researchers per year and so on 

 ̧ The research team of Peter Ġvec participated in the industry-oriented european H2020 
project VALUEMAG - Valuable products from algae using new magnetic cultivation 
and extraction techniques, H2020-BBI-JTI-2016 (BIO BASED INDUSTRIES PPP). It was 
a common project of 11 partners supervised by NTUA Athens, Greece, 04/2017 ï 03/2020. 
The VALUEMAG projectôs main objective was to develop an advanced magnetic method 
for micro-algae cultivation and to utilise this knowledge to produce micro-algae for food, 
cosmetic and nutraceutical use at minimum possible cost. The whole project was selected 

https://doi.org/10.1103/PhysRevLett.117.118002
https://doi.org/10.1103/PhysRevLett.117.118002
https://doi.org/10.1103/PhysRevLett.117.118002
https://doi.org/10.1103/PhysRevX.9.011018
https://doi.org/10.1038/nphys4083
https://doi.org/10.1073/pnas.1812857116
https://doi.org/10.1126/sciadv.aar5251
https://doi.org/10.1021/acsnano.6b08260
https://doi.org/10.1103/PhysRevLett.121.196801
https://doi.org/10.1103/PhysRevLett.121.196801
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as success story project (https://www.bbi.europa.eu/projects/valuemag). We contributed 
to the determination of parameters of uptake of magnetic nanoparticles from algal cells. In 
particular,  
¡ High-throughput structural and morphological characterization of developed Fe3O4 

nanoparticles with functionalized shell. 
¡ Design and tuning of physical parameters of electroporation process to optimize 

uptake of nanoparticles of functionalized Fe3O4 by algae. 
¡ Systematic assessment of the success of uptake process by methods of 

transmission and environmental scanning electron microscopy. 
¡ Contribution to development of soft magnetic cultivation cone for trapping of 

magnetic algal cells using rapid thermomagnetic processing of steel cone surface. 
¡ Development of a magnetic scraper system for harvesting magnetic algae for 

biomass processing and nanoparticle recycling. 
¡ Contribution to development of the process of separation of high volume of 

magnetic and non-magnetic algal cells. 
Results: optimized process with 25% success of uptake and long-term viability and cell 
reproduction over 70%. 

 
 ̧ Invited lecture at Microscopy Conference MC 2021, P. Ġvec, M. Mihalkoviļ, B. Rusanov, D. 
Janiļkoviļ, V. Sidorov, P. Ġvec Sr, Phase evolution clarification in Al-Ni-Co-RE 
amorphous alloys with varying Ni/Co ratio. Microscopy Conference MC 2021, Joint 
Meeting of Dreilªndertagung & Multinational Congress on Microscopy, 22-26 August, 2021. 
Vienna, Austria, Book of Abstracts, p. 113. Peculiarities in the transformation process from 
amorphous state were studied in detail by combination of x-ray diffraction, electron 
scanning diffraction and STEM (EDS/EELS). Formed intergranular phase transforms further 
into complex phases Al19Ni5Gd3 and newly identified Al20Ni6Gd4 

 
 

 ̧ Development of a unique spectrometer TATRA that has been transferred and used in 

studies of 181,183Au performed at CERN-ISOLDE facility. Due to excellent energy resolution 

of this spectrometer both for gamma rays and conversion electrons, extensive level 

schemes could be established.  

https://www.bbi.europa.eu/projects/valuemag
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 ̧ In 2019, IPSAS opened a quantum link between Bratislava and Vienna ð the first 
quantum communication optical fibre link between capitals of two countries. A 
research group led by Rupert Ursin installed a quantum receiver station in Bratislavaôs 
institute of physics facilities. In 2021, the quantum communication experts from IP SAS 
were invited to a round table discussion about the future of Quantum Technologies at the 
ITAPA2021 international congress (Nov 8-10). In Dec 2021, the link with Vienna was 
extended to St. Polten and demonstrated a QKD exchange actively stabilised for 110h over 
248km link of fibre (see Fig. below). Also the quantum receiver in Bratislava was replaced 
and updated by our newly formed research team led by Djeylan Aktas. Unfortunately, the 
corona situation and changes on the Austrian side (the whole group moved to private 
sector) does not allow us to make sufficient popularisation event including state 
representatives. 
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2.1.6 List of patents, patent applications, and other intellectual property rights registered 
abroad 

None.  

 

2.1.7 List of patents, patent applications, and other intellectual property rights registered 
in Slovakia 

1. Patent Number: 288901 

Title: Chamber for the study of photopolymerization by the positron annihilation method. 
Patent no. 288901 

Applicant(s) or Proprietor(s): Polymer InstituteSAS, Institute of Physics SAS (50%) 

Inventor(s): Ġvajdlenkov§ Helena, Ing., PhD.; Ġauġa Ondrej, RNDr., CSc. 

Industrial Property Office of the Slovak Republic: P 288901 

https://wbr.indprop.gov.sk/WebRegistre/Patent/Detail/117-2017  

2. Patent Number: 288762 

https://wbr.indprop.gov.sk/WebRegistre/Patent/Detail/117-2017
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Title: Viacvrstvov® p§sy na b§ze zliatin kovov a sp¹sob ich vĨroby/ Multi-layer sheets of 
metal-based alloy and the method of their production 

Applicant(s) or Proprietor(s): Institute of Physics SAS  (90%), Slovak Centre of Scientific 
and Technical Information - CVTI SR 

Inventor(s): Ġvec Peter, Ing., DrSc.; Janiļkoviļ Duġan, RNDr.; Hal§sz Michal;Ġvec Peter, 
Ing.; Hoġko Jozef, Ing.  

Industrial Property Office of the Slovak Republic: P 288762 

https://wbr.indprop.gov.sk/WebRegistre/Patent/Detail/50045-2014  

 

3. Patent Number: 288586 

Title: Sp¹sob tvarovania konġtrukļn®ho prvku/ Hot shaping of metallic glasses 

Applicant(s) or Proprietor(s): Institute of Physics SAS  (90%), Slovak Centre of Scientific 
and Technical Information - CVTI SR 

Inventor(s): Ġvec Peter, Ing., DrSc.; Janiļkoviļ Duġan, RNDr.; Hal§sz Michal;Ġvec Peter, 
Ing.; Hoġko Jozef, Ing.  

Industrial Property Office of the Slovak Republic: P 288586 

https://wbr.indprop.gov.sk/WebRegistre/Patent/Detail/44-2013  
 

4. Patent Number: 288234 

Title: Sp¹sob vĨroby nanoļasticovĨch monovrstiev a multivrstiev/ A method for producing 
nanoparticle monolayers and multilayers 

Applicant(s) or Proprietor(s): Institute of Physics SAS  (100%) 

Inventor(s): Chitu L²via, Mgr.;Ġiffaloviļ Peter, Dr. Ret. Nat., PhD.; Majkov§ Eva, RNDr., 
DrSc.;Jergel Matej, Ing., DrSc.;Luby Ġtefan, prof. Ing., DrSc. 

Industrial Property Office of the Slovak Republic: P 288234 

https://wbr.indprop.gov.sk/WebRegistre/Patent/Detail/5006-2010  
 

5. Patent Number: 286132 

Title: Sn²maļ pomernĨch pretvoren²/ Magnetoelastic strain sensor 

Applicant(s) or Proprietor(s): Institute of Physics SAS  (100%)  

Inventor(s): Bal§ģ Pavol, Ing., CSc.;BydģovskĨ J§n, doc. Ing., CSc.; Kraus LudŊk, Ing., 
CSc.; Pasquale Massimo, Dr.; Ġvec Peter, Ing., DrSc. 

Industrial Property Office of the Slovak Republic: P 286132 

https://wbr.indprop.gov.sk/WebRegistre/Patent/Detail/142-2004  
 

6. Utility Model Number: 9351 

Title: ĠtvorodrazovĨ rtg. monochrom§tor na vysokorozliġovaciu rtg. difrakciu/ Four-bounce 
X-ray monochromator for high-resolution  X-ray diffraction 

Applicant(s) or Proprietor(s): Institute of Physics SAS  (100%)  

Inventor(s): Jergel Matej, Ing., DrSc.; N§daģdy Peter, Mgr., PhD.; Ġiffaloviļ Peter, Dr. Rer. 
Nat. , DrSc.;  

Industrial Property Office of the Slovak Republic: UV 9351 

https://wbr.indprop.gov.sk/WebRegistre/UzitkovyVzor/Detail/50014-2021  
 

7. Utility Model Number: 8774 

Title: Method and prototype for hermetic bonding of ultrathin metallic alloys with vacuum 
flange 

https://www.cvtisr.sk/en.html?page_id=58
https://www.cvtisr.sk/en.html?page_id=58
https://www.cvtisr.sk/en.html?page_id=58
https://wbr.indprop.gov.sk/WebRegistre/Patent/Detail/50045-2014
https://www.cvtisr.sk/en.html?page_id=58
https://www.cvtisr.sk/en.html?page_id=58
https://www.cvtisr.sk/en.html?page_id=58
https://wbr.indprop.gov.sk/WebRegistre/Patent/Detail/44-2013
https://wbr.indprop.gov.sk/WebRegistre/Patent/Detail/5006-2010
https://wbr.indprop.gov.sk/WebRegistre/Patent/Detail/142-2004
https://wbr.indprop.gov.sk/WebRegistre/UzitkovyVzor/Detail/50014-2021
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Applicant(s) or Proprietor(s): Institute of Physics SAS  (66%), ILC - International Laser 
Center 

Inventor(s): Prajapati Pareshkumar Manharbhai, Dr.; Venhart Martin, Mgr., PhD.; Bruncko 
Jaroslav, Ing., PhD.  

Industrial Property Office of the Slovak Republic: UV 8774 

https://wbr.indprop.gov.sk/WebRegistre/UzitkovyVzor/Detail/50033-2019  
 

8. Utility Model Number: 288589 

Title: Sp¹sob uskutoļŔovania lok§lnej n§bojovej tranzientnej analĨzy/ Method for 
performing the local charge transient analysis 

Applicant(s) or Proprietor(s): Institute of Physics SAS   

Inventor(s): L§nyi Ġtefan, Ing., DrSc.; N§daģdy Vojtech, Ing., CSc. 

Industrial Property Office of the Slovak Republic: P 288589 

https://wbr.indprop.gov.sk/WebRegistre/Patent/Detail/78-2012 
 

 

2.1.8 Narrative on the most important research outputs of the institute ï especially focused 
on their importance for society (3-5 pages) 

 

Development of any new technology crucially depends on the discoveries in physics, and 
technologies themselves are then enabling us to design new experiments in all research areas. 
The researchers at the institute are trained to be open-minded, critical and they are encouraged to 
cross the borders between the sciences. Our laboratories are completely open and freely 
accessible for colleagues from other institutes and their use is best illustrated by joint research 
papers and projects. 

 

In the past new materials and their properties were discovered by coincidence, later by a 
systematic scientific analysis and measurements. With the increasing understanding of the nature, 
the birth of physics and science enables us to design new materials of desired properties. In the 
last century the development of material science employed computers and sophisticated screening  
instruments (microscopy, spectroscopy, etc.) provided us with limited possibilities to fabricate 
materials with given physical properties. Researchers at the institute are using all these tools to 
study new materials, but also to find out their potential applications.  

  

Organicïinorganic halide perovskite solar cells (PSCs) have achieved amazing progress in terms 
of power conversion efficiency (PCE), rising from 3.8% to over 23.3%. Owing to perovskitesô low 
nucleation and crystallization activation energy (56.6ï97.3 kJ molī1), a range of low temperature 
and large-scale solution fabrication processes have been actively investigated for potential 
commercialization. Although many excellent research institutes and enterprises have emerged to 
advance commercialization of PSCs, the performance of devices which have large areas still lag 
much farther behind those of smaller lab scales. The performances of PSCs are predominantly 
determined by the quality of the perovskite film, which in turn, is controlled by the fabrication 
process. A comprehensive and in-depth understanding of the nucleation and growth process 
during perovskite crystallization is imperative for the further advancement of large-scale 
manufacturing of high quality perovskite films.  

In particular, searching for a simple method to replace the conventional antisolvent process with 
the objective of achieving a high-quality perovskite film is indispensable for the practical 
manufacture of solar cells. We explored antisolvent-free additive engineering to fabricate compact 
CH3NH3PbI3 (MAPbI3) perovskite films combining the coordination effect of methylammonium 
chloride (MACl) and methylammonium acetate (MAAc). We succeeded in fabricating high-quality 
monolayer-like perovskite films with a micro-scale grain size (Ḑ2 ɛm), a smooth surface and 
enhanced crystallinity. The time-resolved photoluminescence (PL) spectra and space-charge 

https://wbr.indprop.gov.sk/WebRegistre/UzitkovyVzor/Detail/50033-2019
https://wbr.indprop.gov.sk/WebRegistre/Patent/Detail/78-2012
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limited current (SCLC) measurements have confirmed that there was a significantly reduced 
density of trap states, which has an imminent impact on the perovskite film quality. As a result, the 
power conversion efficiency (PCE) of the perovskite solar cells (PSCs) using the mixed additive 
increases to 19.64%, which is much larger than those of devices using a single MACl additive 
(15.61%). Accordingly, this provides a new one-step fabrication method of high-quality perovskite 
films for the coming generation of PSCs. 

Besides contributing to the investigation of these structures we reviewed recent advances in the 
commercializations of the PSCs market, identified hurdles and challenges of perovskite materials 
for applications in energetics. 

 

Significant research efforts have been focused on the fabrication and characterisation of metallic 
High Entropy Alloys (HEAs) with superior physical and mechanical properties, including high 
strength/hardness, outstanding wear resistance, exceptional high-temperature strength, good 
structural stability and good corrosion and oxidation resistance. HEAs typically consist of five or 
more elements that are mixed in equimolar concentrations to produce a maximum molar 
configurational entropy of ȹSmix = RlnN, where N is the number of equimolar components and R 
is the gas constant. This entropic term has the effect of stabilising single phase multicomponent 
solid solutions. The large body of research undertaken in the field of HEAs has significantly 
improved the understanding of these new materials and intensive research is underway to develop 
HEAs as structural materials for e.g. high-temperature applications, hydrogen storage materials, 
radiation resistant materials, diffusion barriers for electronics, precision resistors, electromagnetic 
shielding materials, soft magnetic materials, thermoelectric materials, functional coatings, anti-
bacterial materials, etc. In our laboratories we obtained unique insight into the microstructure of 
recently developed Ultra-High Temperature Ceramic material, a high entropy (Hf-Ta-Zr-Nb)C. The 
determined characteristics of this material are crucial for follow-up applications. 

 

Use of intermetallic compounds composed of simple and transition metals as catalysts leads to 
improved activity and selectivity for a number of industrially important processes. For example, for 
semihydrogenation of alkynes to alkenes. The semihydrogenation of acetylene is an important step 
in the industrial production of polyethylene because the ethylene feedstock has to be cleaned of 
traces of acetylene to avoid poisoning of the polymerization catalyst, but further hydrogenation of 
the ethylene would reduce the polyethylene yield and must be avoided. Using density functional 
theory (DFT) calculations we simulated the semihydrogenation of acetylene to ethylene catalyzed 
by compounds of Pd with Ga or Al and of Co or Fe with Al. It turned out that acetylene is strongly 
bound to simple-metal atoms, whereas ethylene is weakly bonded on top of a transition-metal 
atom. The change from strong to weak bonding is of great importance for the selectivity of the 
process. The novel point elucidated by the DFT calculations is the strong reactivity of the non-
transition-metal atoms arising from the strong metallocovalent bonding in the compounds, which 
also contributes to their stability. 

 
Iron oxide nanoparticles have application in biomedical applications, medical diagnosis and 
therapeutics (e.g. in Magnetic Resonance Imaging (MRI) as contrast agents), or in bio-conjugated 
magnetic iron oxides NPs which involves targeting of MRI probes towards the brain tumor along 
with tumor real-time monitoring; although Co and Ni are also highly magnetic materials, they are 
toxic and easily oxidized. Applications of iron oxide NPs include also catalysis, terabit magnetic 
storage devices, magneto-optical devices, waste-water treatment, pigments, coatings, lubrications, 
sorbents. A last but not less important application of iron oxides is in chemiresistive gas sensors, 
i.e. sensors based on resistance modulation of semiconducting oxides by chemical adsorbed gas 
species, as gas sensing elements. We studied the Pd-doping of Fe3O4/ɔ-Fe2O3 nanoparticles 
(NPs) multilayers and we tested their gas sensing properties towards two reference species, i.e. 
nitrogen dioxide (NO2, oxidizing gas) and acetone (C3H6O, a reducing volatile organic 
compound).  
 

New material properties and processes can be discovered also today, especially in the area of 
nuclear and subnuclear experimental physics. Such discoveries are not aiming directly to everyday 
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technologies, however, they are definitely expanding our knowledge and understanding of the 
nature. We know the equations we have to solve to understand properties of any atom, or 
molecule, however, its complexity is extremal, and experiments must provide data in order to learn 
the properties. The research team at our institute focuses on the properties of atomic nuclei, 
especially the gold and its shape. The key characteristics to understand the shapes of the nuclei is 
the experimental characterisation of the associated spectra. There were two problems to address 
these questions. First one was to find conditions where inner structure of atomic nuclei may be 
revealed. It turned out CERN is the place meeting the conditions and our application for 
experiment there was accepted. However, the detectors there were not designed for this purpose, 
so our experimentalist have to design a suitable measurement instrument and transfer it to CERN. 
It was named HIGH TATRA and has on-line capability for ɔ-ray and conversion-electron 
spectroscopy. Using this device, we studied the alchemyst dream of changing the mercury 183Hg 
into gold 183Au at ISOLDE in CERN. Key details of the low-energy level scheme of the neutron-
deficient nuclide 183Au populated in this decay were discovered. A broad energy germanium 
detector is employed to achieve this (the first-ever use of such a device in decay-scheme 
spectroscopy), by way of a combination of high-gain ɔ-ray singles spectroscopy and ɔïɔ 
coincidence spectroscopy. The observed data lead to the determination of a specific transition in 
the 183Au decay scheme, suggesting a new possible shape coexisting structure in this nucleus.  

 

The task of machine learning is to apply what was learned by many observations in new situations 
that might not be observed before. It enables systems to learn and improve from experience 
without being explicitly programmed. The quantisation of this problem is not unique, however, in 
fully quantum version it is called quantum learning and is composed of the storage of the process 
to learn in quantum memory and retrieval phase where quantum programmable processor is used 
to implement the stored process on arbitrary input. Our researchers have strong experience in 
optimization and limitations of quantum devices. They designed an optimal quantum device 
successfully learning the performance of arbitrary unknown quantum computation. Imagine 
someone would find new quantum algorithm without sharing details. Quantum learning allows us to 
share the algorithm without revealing the details. The weak part, that may be seen also as a 
benefit, is coming from no-cloning principle that restricts the number of uses of the stored action to 
one. The result itself is based on nontrivial extension of the results from algebraic combinatorics.
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2.1.9. Table of research outputs 

Papers from international collaborations in large-scale scientific projects (Dwarf team, ALICE Collaboration, ATLAS collaboration, CD Collaboration, H1 
Collaboration, HADES Collaboration, and STAR Collaboration) have to be listed separately 
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Scientific monographs and 
monographic studies in journals 
and proceedings published abroad 
(AAA, ABA)  

0 0.000 0.000 0 0.000 0.000 0 0.000 0.000 0 0.000 0.000 0 0.000 0.000 0 0.000 0.000 0 0.000 0.000 0.000 

Scientific monographs and 
monographic studies in journals 
and proceedings published in 
Slovakia (AAB, ABB)  

1 0.016 0.557 0 0.000 0.000 0 0.000 0.000 0 0.000 0.000 0 0.000 0.000 0 0.000 0.000 1 0.167 0.003 0.082 

Chapters in scientific monographs 
published abroad (ABC) 

1 0.016 0.557 0 0.000 0.000 0 0.000 0.000 1 0.017 0.494 0 0.000 0.000 0 0.000 0.000 2 0.333 0.005 0.163 

Chapters in scientific monographs 
published in Slovakia (ABD) 

1 0.016 0.557 0 0.000 0.000 0 0.000 0.000 0 0.000 0.000 0 0.000 0.000 0 0.000 0.000 1 0.167 0.003 0.082 

Scientific papers published in 
journals registered in Current 
Contents Connect (ADCA, ADCB, 
ADDA, ADDB) 

80 1.271 44.598 79 1.198 40.771 92 1.428 44.850 100 1.695 49.360 92 1.479 41.026 99 1.636 44.990 542 90.333 1.445 44.239 

Scientific papers published in 
journals registered in Web of 
Science Core Collection and 
SCOPUS not listed above (ADMA, 
ADMB, ADNA, ADNB) 

16 0.254 8.920 22 0.334 11.354 28 0.435 13.650 25 0.424 12.340 18 0.289 8.027 19 0.314 8.634 128 21.333 0.341 10.448 

Scientific papers published in other 
foreign journals (not listed above) 
(ADEA, ADEB) 

3 0.048 1.672 4 0.061 2.064 4 0.062 1.950 2 0.034 0.987 2 0.032 0.892 1 0.017 0.454 16 2.667 0.043 1.306 

Scientific papers published in other 
domestic journals (not listed 
above) (ADFA, ADFB) 

0 0.000 0.000 2 0.030 1.032 0 0.000 0.000 2 0.034 0.987 0 0.000 0.000 0 0.000 0.000 4 0.667 0.011 0.326 

Scientific papers published in 
foreign peer-reviewed proceedings 
(AECA) 

0 0.000 0.000 0 0.000 0.000 0 0.000 0.000 1 0.017 0.494 0 0.000 0.000 0 0.000 0.000 1 0.167 0.003 0.082 
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Scientific papers published in 
domestic peer-reviewed 
proceedings (AEDA) 

0 0.000 0.000 0 0.000 0.000 0 0.000 0.000 0 0.000 0.000 0 0.000 0.000 0 0.000 0.000 0 0.000 0.000 0.000 

Published papers (full text) from 
foreign scientific conferences 
(AFA, AFC)  

1 0.016 0.557 3 0.046 1.548 0 0.000 0.000 0 0.000 0.000 1 0.016 0.446 0 0.000 0.000 5 0.833 0.013 0.408 

Published papers (full text) from 
domestic scientific conferences 
(AFB, AFD) 

7 0.111 3.902 6 0.091 3.097 2 0.031 0.975 1 0.017 0.494 1 0.016 0.446 1 0.017 0.454 18 3 0.048 1.469 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.2.  Measures of research outputs (citations, etc.)  

2.2.1.    Table with citations per annum (without self-citations)  
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Citations of papers from international collaborations in large-scale scientific projects (Dwarf team, ALICE Collaboration, ATLAS collaboration, CD 
Collaboration, H1 Collaboration, HADES Collaboration, and STAR Collaboration) are listed separately 

 

Citations, reviews 

2015 2016 2017 2018 2019 2020 total 

n
u

m
b

e
r 

N
o

. 
/ 
F

T
E

 

re
s
e

a
rc

h
e
rs

 

n
u

m
b

e
r 

N
o

. 
/ 
F

T
E

 

re
s
e

a
rc

h
e
rs

 

n
u

m
b

e
r 

N
o

. 
/ 
F

T
E

 

re
s
e

a
rc

h
e
rs

 

n
u

m
b

e
r 

N
o

. 
/ 
F

T
E

 

re
s
e

a
rc

h
e
rs

 

n
u

m
b

e
r 

N
o

. 
/ 
F

T
E

 

re
s
e

a
rc

h
e
rs

 

n
u

m
b

e
r 

N
o

. 
/ 
F

T
E

 

re
s
e

a
rc

h
e
rs

 

n
u

m
b

e
r 

a
v
e
ra

g
e
d

 n
u

m
b

e
r 

p
e
r 

y
e
a
r 

a
v
. 
N

o
. 

/ 
F

T
E

 

re
s
e

a
rc

h
e
rs

 

 Citations in Web of 
Science Core Collection 
(1.1, 2.1) 

1,611 25.60 1,782 27.03 1,602 24.86 1,736 29.42 2,246 36.11 2,605 43.04 11,582 1,930.33 30.68 

Citations in SCOPUS (1.2, 
2.2) if not listed above 

21 0.33 17 0.26 93 1.44 21 0.37 18 0.29 37 0.62 207 34.50 0.55 

Citations in other citation 
indexes and databases (not 
listed above) (3.2,4.2) 

0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0.00 

Other citations (not listed 
above) (3.1, 4.1) 

34 0.54 16 0.24 3 0.05 5 0.09 3 0.05 16 0.27 77 12.83 0.20 

Reviews (5,6) 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 2 0.03 2 0.33 0.01 
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2.2.2. List of 10 most-cited publications published any time with the address of the 
institute, with number of citations in the assessment period (2015 ï 2020) 

1. Mark Hillery, Vladim²r Buģek and Andr® Berthiaume, Quantum secret sharing, Phys. Rev. A 
59, 1829 (1999), https://doi.org/10.1103/PhysRevA.59.1829 (850 citations) 

2. D. R. Smith, S. Schultz, Peter Markoġ, and C. M. Soukoulis, Determination of effective 
permittivity and permeability of metamaterials from reflection and transmission coefficients, 
Phys. Rev. B 65, 195104 (2002), https://doi.org/10.1103/PhysRevB.65.195104 (723 
citations) 

3. J. Adams,  M.M. Aggarwal, Z. Ahammed, J. Amonett, B.D. Anderson, Peter Filip, at al.,  
Experimental and Theoretical Challenges in the search for the quark-gluon plasma: The 
STAR CollaborationËs critical assessment of the evidence from RHIC collisions. Nuclear 
Physics A 757, p. 102-183 (2005), https://doi.org/10.1016/j.nuclphysa.2005.03.085 (552 
citations) 

4. N. Otuka, E. Dupont, E., V. Semkova, B. Pritychenko, A.I. Blokhin, M. Aikawa, S. Babykina, 
M. Bossant, G. Chen, S. Dunaeva, R.A. Forrest, T. Fukahori, N. Furutachi, S. Ganesan, Z. 
Ge, O.O. Gritzay, M. Herman,  S. Hlav§ļ, K. Kato, B. Lalremruata, Y.O. Lee,  A. Makinaga, 
K. Matsumoto, M. Mikhaylyukova, G. Pikulina, V.G. Pronyaev, A. Saxena, O. Schwerer, 
S.P Simakov, N. Soppera, R. Suzuki, S. Tak§cs, X. Tao, S. Taova, F. T§rk§nyi, V.V. 
Varlamov, J. Wang, S.C. Yang, V. Zerkin, Y. Zhuang, Towards a more complete and 
accurate experimental nuclear reaction data library (EXFOR): International collaboration 
between nuclear reaction data centres (NRDC), Nuclear Data Sheets 120, p. 272-276 
(2014), https://doi.org/10.1016/j.nds.2014.07.065 (235 citations) 

5. J. Klinovaja, Peter StaŔo, A. Yazdani, D. Loss, Topological superconductivity and majorana 
fermions in RKKY systems, Physical Review Letters 111, 186805 (2013) 
https://doi.org/10.1103/PhysRevLett.111.186805 (174 citations) 

6. P. Rungta, V. Buģek, C.M. Caves, M. Hillery, G.J. Milburn, Universal state inversion and 
concurrence in arbitrary dimensions, Physical Review A 64, p. 042315 (2001) 
https://doi.org/10.1103/PhysRevA.64.042315 (158 citations) 

7. M.S. Kim, W. Son, V. Buģek, P.L. Knight, Entanglement by a beam splitter: Nonclassicality 
as a prerequisite for entanglement, Physical Review A 65, 032323 (2002) 
https://doi.org/10.1103/PhysRevA.65.032323 (157 citations) 

8. V. Buģek, M. Hillery, Quantum copying: Beyond the no-cloning theorem, Physical Review A 
54, p. 1844-1852 (1996), https://doi.org/10.1103/PhysRevA.54.1844 (132 citations) 

9. T. Koschny, P. Markoġ, D.R. Smith, C.M. Soukoulis, Resonant and antiresonant frequency 
dependence of the effective parameters of metamaterials, Physical Review E 68, 065603 
(2003) https://doi.org/10.1103/PhysRevE.68.065602 (101 citations) 

10. J. Fabian, A. Matos-Abiague, C. Ertler, P.StaŔo, I. Zitic, Semiconductor spintronics, Acta 
Physica Slovaca 57, p. 565-907. (2007), 

http://www.physics.sk/aps/pub.php?y=2007&pub=aps-07-04 (92 citations) 

 

2.2.3. List of 10 most-cited publications published any time with the address of the 
institute, with number of citations obtained until 2020 

1. Mark Hillery, Vladim²r Buģek and Andr® Berthiaume, Quantum secret sharing, Phys. Rev. A 
59, 1829 ï Published 1 March 1999 (2050 WOK citations), 
https://doi.org/10.1103/PhysRevA.59.1829 

2. D. R. Smith, S. Schultz, Peter Markoġ, and C. M. Soukoulis Determination of effective 
permittivity and permeability of metamaterials from reflection and transmission coefficients, 
Phys. Rev. B 65, 195104 ï Published 19 April 2002 (2024 WOK citations) 
https://doi.org/10.1103/PhysRevB.65.195104 

3. Vladim²r Buģek and Mark Hillery, Quantum copying: Beyond the no-cloning theore, Phys. 
Rev. A 54, 1844 ï Published 1 September 1996 (811 WOK citations) 
https://doi.org/10.1103/PhysRevA.54.1844 

4. Pranaw Rungta, Vladim²r Buģek, Carlton M. Caves, Mark Hillery, and Gerard J. Milburn, 
Universal state inversion and concurrence in arbitrary dimensions, Phys. Rev. A 64, 
042315 ï Published 18 September 2001 (494 WOK citations) 
doi.org/10.1103/PhysRevA.64.042315 
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https://doi.org/10.1016/j.nuclphysa.2005.03.085
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5. M. S. Kim, W. Son, Vladim²r Buģek, and Peter L. Knight Entanglement by a beam splitter: 
Nonclassicality as a prerequisite for entanglement, Phys. Rev. A 65, 032323 ï Published 
27 February 2002 (396 WOK citations) doi.org/10.1103/PhysRevA.65.032323 

6. Vladim²r Buģek, A. Vidiella-Barranco, and Peter L. Knight, Superpositions of coherent 
states: Squeezing and dissipation, Phys. Rev. A 45, 6570 ï Published 1 May 1992 (395 
WOK citations) doi.org/10.1103/PhysRevA.45.6570 

7. T. Koschny, Peter Markoġ, D. R. Smith, and C. M. Soukoulis, Resonant and antiresonant 
frequency dependence of the effective parameters of metamaterials, Phys. Rev. E 68, 
065602(R) ï Published 15 December 2003 (361 WOK citations) 
doi.org/10.1103/PhysRevE.68.065602 

8. Jelena Klinovaja, Peter Stano, Ali Yazdani, and Daniel Loss, Topological Superconductivity 
and Majorana Fermions in RKKY Systems, Phys. Rev. Lett. 111, 186805 ï Published 1 
November 2013 (303 WOK citations) https://doi.org/10.1103/PhysRevLett.111.186805 

9. Vladim²r Buģek, H. Moya-Cessa, Peter L. Knight, and S. J. D. Phoenix, Schrºdinger-cat 
states in the resonant Jaynes-Cummings model: Collapse and revival of oscillations of the 
photon-number distribution, Phys. Rev. A 45, 8190 ï Published 1 June 1992 (276 WOK 
citations) https://doi.org/10.1103/PhysRevA.45.8190 

10. F. A. M. de Oliveira, M. S. Kim, Peter L. Knight, and Vladim²r Buģek, Properties of 
displaced number states, Phys. Rev. A 41, 2645 ï Published 1 March 1990 (249 WOK 
citations) doi.org/10.1103/PhysRevA.41.2645 

 

2.2.4. List of 10 most-cited publications published during the evaluation period (2016-2021) 
with the address of the Institute, with number of citations obtained until 2021 

1. Huang, Fei* - Li, Mengjie* - Ġiffaloviļ, Peter - Cao, Guozhong - Tian, Jianjun**. From 
scalable solution fabrication of perovskite films towards commercialization of solar cells. In 
Energy and Environmental Science, 2019, vol. 12, no. 2, p. 518-549. (2018: 33.250 - IF, Q1 
- JCR, 13.103 - SJR, Q1 - SJR, karentovan® - CCC). (2019 - Current Contents). ISSN 1754-
5692. Dostupn® na: https://doi.org/10.1039/c8ee03025a (145 citations) 

2. Howon, Kim** - Palacio-Morales, Alexandra - Posske, Thore - R·zsa, Levente - Palot§s, 
Kriszti§n - Szunyogh, L§szl· - Thorwart, Michael - Wiesendanger, Roland**. Toward 
tailoring Majorana bound states in artificially constructed magnetic atom chains on elemental 
superconductors. In Science Advances, 2018, vol. 4, no. 5, eaar 5251. (2017: 11.511 - IF, 
Q1 - JCR, 5.817 - SJR, Q1 - SJR, karentovan® - CCC). (2018 - Current Contents). ISSN 
2375-2548. Dostupn® na: https://doi.org/10.1126/sciadv.aar5251 (121 citations) 

3. Russotto, P. - Gannon, S. - Kupny, S. - Lasko, P. - Acosta, L. - Adamczyk, M. - Al-Ajlan, A. - 
Al-Garawi, M. - Al-Homaidhi, S. - Amorini, F. - Auditore, L. - Aumann, T. - Ayyad, Y. - 
Basrak, Z. - Benlliure, J. - Boisjoli, M. - Boretzky, K. - Brzychczyk, J. - Budzanowski, A. - 
Caesar, C. - Cardella, G. - Cammarata, P. - Chajecki, Z. - Chartier, M. - Chbihi, A. - 
Colonna, M. - Cozma, M.D. - Czech, B. - De Filippo, E. - Di Toro, M. - Famiano, M. - 
Gaġpariĺ, I. - Grassi, L. - Guazzoni, C. - Guazzoni, P. - Heil, M. - Heilborn, L. - Introzzi, R. - 
Isobe, T. - Kezzar, K. - Kiġ, M. - Krasznahorkay, A. - Kurz, N. - La Guidara, E. - Lanzalone, 
G. - Le F®vre, A. - Leifels, Y. - Lemmon, R.C. - Li, Q.F. - Lombardo, I. - Lukasik, J. - Lynch, 
W.G. - Marini, P. - Matthews, Z. - May, L. - Minniti, T. - Mostazo, M. - Pagano, A. - Pagano, 
E.V. - Papa, M. - Pawlowski, P. - Pirrone, S. - Politi, G. - Porto, F. - Reviol, W. - Riccio, F. - 
Rizzo, F. - Rosato, E. - Rossi, D. - Santoro, S. - Sarantites, D.G. - Simon, H. - Skwirczynska, 
I. - Sosin, Z. - Stuhl, L. - Trautmann, W. - Trifiro, A. - Trimarchi, M. - Tsang, M.B. - Verde, G. 
- VeselskĨ, Martin - Vigilante, M. - Wang, Y. - Wieloch, A. - Wigg, P. - Winkelbauer, J. - 
Wolter, H.H. - Wu, P. - Yennello, S. - Zambon, P. - Zetta, L. - Zoric, M. Results of the ASY-
EOS experiment at GSI: The symmetry energy at suprasaturation density. In Physical 
Review C, 2016, vol. 94, no. 3, 034608. (2015: 3.146 - IF, Q2 - JCR, 1.993 - SJR, Q1 - SJR, 
karentovan® - CCC). (2016 - Current Contents, WOS, SCOPUS). ISSN 2469-9985. 
Dostupn® na: https://doi.org/10.1103/PhysRevC.94.034608 (88 citations) 

4. Hsu, Chen-Hsuan - StaŔo, Peter - Klinovaja, Jelena - Loss, Daniel. Majorana Kramers pairs 
in higher-order topological insulators. In Physical Review Letters, 2018, vol. 121, no. 19, art. 
no. 196801. (2017: 8.839 - IF, Q1 - JCR, 3.622 - SJR, Q1 - SJR, karentovan® - CCC). (2018 
- Current Contents, WOS, SCOPUS). ISSN 0031-9007. Dostupn® na: 
https://doi.org/10.1103/PhysRevLett.121.196801 (88 citations) 

5. Dusza, J§n - Ġvec, Peter Jr. - Girman, Vladim²r - Sedl§k, Richard** - Castle, Elinor - 
Csan§di, Tam§s - Kovalļ²kov§, Alexandra - Reece, Michael J. Microstructure of (Hf-Ta-Zr-
Nb)C high-entropy carbide at micro and nano/atomic level. In Journal of the European 

https://doi.org/10.1103/PhysRevA.65.032323
https://doi.org/10.1103/PhysRevA.45.6570
https://doi.org/10.1103/PhysRevE.68.065602
https://doi.org/10.1103/PhysRevLett.111.186805
https://doi.org/10.1103/PhysRevA.45.8190
https://doi.org/10.1103/PhysRevA.41.2645
https://doi.org/10.1039/c8ee03025a
https://doi.org/10.1039/c8ee03025a1
https://doi.org/10.1126/sciadv.aar5251
https://doi.org/10.1126/sciadv.aar5251
https://doi.org/10.1103/PhysRevC.94.034608
https://doi.org/10.1103/PhysRevC.94.034608
https://doi.org/10.1103/PhysRevLett.121.196801
https://doi.org/10.1103/PhysRevLett.121.196801
https://doi.org/10.1103/PhysRevLett.121.196801
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Ceramic Society, 2018, vol. 38, no. 12, p. 4303-4307. (2017: 3.794 - IF, Q1 - JCR, 1.068 - 
SJR, Q1 - SJR, karentovan® - CCC). (2018 - Current Contents). ISSN 0955-2219. Dostupn® 
na: https://doi.org/10.1016/j.jeurceramsoc.2018.05.006 (81 citations) 

6. Liu, Y. - Palot§s, Kriszti§n - Yuan, X. - Hou, T. - Lin, H.** - Li, Y.** - Lee, S.-T. Atomistic 
origins of surface defects in CH3NH3PbBr3 Perovskite and their electronic structures. In 
ACS Nano, 2017, vol. 11, no. 2, p. 2060-2065. (2016: 13.942 - IF, Q1 - JCR, 6.948 - SJR, 
Q1 - SJR, karentovan® - CCC). (2017 - Current Contents). ISSN 1936-0851. Dostupn® na: 
https://doi.org/10.1021/acsnano.6b08260 (80 citations) 

7. Klinovaja, J. - StaŔo, Peter - Loss, D. Topological floquet phases in driven coupled Rashba 
nanowires. In Physical Review Letters, 2016, vol. 116, no. 17, 176401. (2015: 7.645 - IF, Q1 
- JCR, 4.656 - SJR, Q1 - SJR, karentovan® - CCC). (2016 - Current Contents, WOS, 
SCOPUS). ISSN 0031-9007. Dostupn® na: https://doi.org/10.1103/PhysRevLett.116.176401 
(79 citations) 

8. Heinosaari, T. - Miyadera, T. - Ziman, M§rio. An invitation to quantum incompatibility. In 
Journal of Physics A: Mathematical and Theoretical, 2016, vol. 49, no. 12, 123001. (2015: 
1.933 - IF, Q1 - JCR, 1.028 - SJR, Q1 - SJR, karentovan® - CCC). (2016 - Current 
Contents). ISSN 1751-8113. Dostupn® na: https://doi.org/10.1088/1751-8113/49/12/123001 
(62 citations) 

9. Khodabakhshi, F.** - Arab, S.M. - Ġvec, Peter - Gerlich, A.P. Fabrication of a new Al-
Mg/graphene nanocomposite by multi-pass friction-stir processing: Dispersion, 
microstructure, stability, and strengthening. In Materials Characterization, 2017, vol. 132, p. 
92-107. (2016: 2.714 - IF, Q1 - JCR, 1.222 - SJR, Q1 - SJR, karentovan® - CCC). (2017 - 
Current Contents). ISSN 1044-5803. Dostupn® na: 
https://doi.org/10.1016/j.matchar.2017.08.009 (54 citations) 

10. Verma, Ankit - Thakur, Sourbh** - Mamba, Gcina - Prateek - Gupta, Raju Kumar - Thakur, 
Pankaj - Thakur, Vijay Kumar. Graphite modified sodium alginate hydrogel composite for 
efficient removal of malachite green dye. In International Journal of Biological 
Macromolecules, 2020, vol. 148, p. 1130-1139. (2019: 5.162 - IF, Q1 - JCR, 0.972 - SJR, 
Q1 - SJR, karentovan® - CCC). (2020 - Current Contents, WOS, SCOPUS). ISSN 0141-
8130. Dostupn® na: https://doi.org/10.1016/j.ijbiomac.2020.01.142 (51 citations) 

 

2.2.5. List of most-cited authors from the Institute (at most 10 % of average FTE 
researchers per year) and their number of citations in the assessment period (2015ï 2020). 
The cited papers must bear the address of the institute 

1. Vladim²r Buģek, 2700 WOK 
2. Peter Ġvec, 1483 WOK 
3. Peter StaŔo, 1159 WOK 
4. Peter Markoġ, 1134 WOK 
5. Peter Ġiffaloviļ, 687 WOK 
6. M§rio Ziman, 654 WOK 
7. Eva Majkov§, 623 WOK 
8. Matej Jergel, 617 WOK 
9. Mari§n Krajļi, 605 WOK 
10. Martin  Venhart, 440 WOK 

 

2.2.6. List of most-cited authors from the Institute (at most 10 % of average FTE 
researchers per year) and their number of citations obtained until 2020. The cited papers 
must bear the address of the Institute 

1. Vladim²r Buģek, 11256 WOK 
2. Peter Markoġ, 4039 WOK 
3. Peter Ġvec, 3257 WOK 
4. Mari§n Krajļ², 1971 WOK 
5. Matej Jergel, 1769 WOK 
6. Peter StaŔo, 1652 WOK 
7. Ġtefan Olejn²k, 1545 WOK 
8. Mari§n Mihalkoviļ, 1437 WOK 
9. M§rio Ziman, 1399 WOK 
10. Eva Majkov§, 1281 WOK 

 

https://doi.org/10.1016/j.jeurceramsoc.2018.05.006
https://doi.org/10.1016/j.jeurceramsoc.2018.05.006
https://doi.org/10.1021/acsnano.6b08260
https://doi.org/10.1021/acsnano.6b08260
https://doi.org/10.1021/acsnano.6b08260
https://doi.org/10.1103/PhysRevLett.116.176401
https://doi.org/10.1103/PhysRevLett.116.176401
https://doi.org/10.1088/1751-8113/49/12/123001
https://doi.org/10.1088/1751-8113/49/12/123001
https://doi.org/10.1016/j.matchar.2017.08.009
https://doi.org/10.1016/j.matchar.2017.08.009
https://doi.org/10.1016/j.matchar.2017.08.009
https://doi.org/10.1016/j.ijbiomac.2020.01.142
https://doi.org/10.1016/j.ijbiomac.2020.01.142
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2.2.7. List of most-cited authors from the Institute (at most 10 % of average FTE 
researchers per year) and their number of citations obtained until 2021 of their papers 
published during the evaluation period (2016ï2021). The cited papers must bear the 
address of the Institute 

1. Peter Ġvec, 706 WOK 
2. Peter Ġiffaloviļ, 636 WOK 
3. Peter StaŔo, 588 WOK 
4. Kriszti§n Palot§s, 440 WOK 
5. Eva Majkov§, 329 WOK 
6. Matej Jergel, 272 WOK 
7. M§rio Ziman, 186 WOK 
8. Ivan Ġtich, 178 WOK 
9. Marek Mihalkoviļ 125 WOK 
10. Martin Venhart, 91 WOK 

 
2.3. Research status of the institute in international and national context  

 

INTERNATIONAL/EUROPEAN POSITION OF THE INSTITUTE 

 

2.3.1. List of the most important research activities demonstrating the international 
relevance of the research performed by the institute, incl. major projects (details of projects 
should be supplied under Indicator 2.4).  Max. 10 items for institute with less than 50 
average FTE researchers per year, max. 20 for institutes with 50 ï 100 average FTE 
researchers per year and so on 

1. Project HELENIC-REF - Hybrid Electric Energy Integrated Cluster concerning Renewable 
Fuels, H2020-FETOPEN-2014-2015-RIA, joint project of 6 partners supervised by NTUA 
Athens, Greece, duration 06/2015-05/2018. National coordinator SK: Peter Ġvec  

2. Project NEXMAG - New Exchange-Coupled Manganese-Based Magnetic Materials  M-
ERA.NET project, duration 10/2015 ï 09/2018. HlavnĨ rieġiteŎ za SK / project leader for 
Slovakia: Ing. Peter Ġvec, DrSc.  Selected as M-ERA.Net Success story 2018, https://m-
era.net/success-stories/new-exchange-coupled-manganese-based-magnetic-materials-
nexmag).  

3. Project MAGSAT ï Novel soft magnetic cores tailored for use in space qualified 
magnetometers and satellite devices, joint bilateral project IEF SAS, IP SAS and TUBITAK-
Institute of Metrology, duration 09/2018-12/2021, Principal investigator for IP SAS ï Peter 
Svec. 

4. Project COSMAG - From the Cosmos to the Lab: Development of the L10-FeNi Phase as 
a Disruptive Permanent Magnet Alternative,  M-ERA.NET project, 10/2020-09/2023, 
partners IMDEA Nanociencia Madrid, IP SAS, IFW Dresden and IMA S.L. Barcelona 
(industrial partner). Principal investigator for SK ï Peter Svec. 

5. Experiments at CERN and Jyvªskylª. Research group at Dpt. of Nuclear Physics is very 
active in the studies of exotic nuclei. Particularly study of odd-Au isotopes, where we have 
established a firm long-term collaboration with the University of Liverpool and University of 
Jyvªskylª. Our group is a leading body. Within this collaboration proposals for experiments 
at CERN and Jyvªskylª were submitted and experiments were subsequently performed. 

6. Cooperation China/SAS 2018 ï 2021, project APVV SK-CN-RD-18-000 P. Siffalovic, J. 
Tian, In situ growth process and controllable preparation of perovskite monolayer films 

7. Cooperation Malaysia/SAS 2019-2021, Funding Scheme: Ministry of Higher Education, 
Malaysia, Grant Number:RGS/1/2019/STG05/UNIM/01/1, PI: Jan Ivanļo, A high-precision 
Fullerene (C60) - tungsten oxide (WO3) nanobiosensor for the non-invasive detection of 
acetone in human exhaled breath 

8. Project DOPE - Dye-sensitized Solar Cell Based on Perovskite Solid-State electrolyte 
(DOPE), principal investigator: E. Majkov§. Project partners: Chung-Ang University Seoul, 
Middle East Technical University Ankara, Polymer Institute SAS Bratislava. FP7 

https://m-era.net/success-stories/new-exchange-coupled-manganese-based-magnetic-materials-nexmag
https://m-era.net/success-stories/new-exchange-coupled-manganese-based-magnetic-materials-nexmag
https://m-era.net/success-stories/new-exchange-coupled-manganese-based-magnetic-materials-nexmag
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Strengthening STI Cooperation between Korea and the EU, Promoting Innovation and the 
Enhancement of Communication for Technology-related Policy Dialogue (KONNECT)  

9. V4 ð Korea Joint Research Programme on Chemistry and Chemical Engineering, 2017ï
2020, Pb-free Perovskite Solar Cells with Long-term Stability (PPL),  PI E. Majkov§. Project 
partners: Chung-Ang University Seoul, J. Heyrovsky Institute of Physical Chemistry Prague, 
Wigner Research Centre for Physics HAS Budapest, Military Institute of Engineer 
Technology Wroclaw, Polymer Institute SAS Bratislava. 

10. Project HiPhoP - High dimensional quantum Photonic Platform, QuantERA project 
coordinated by  Pascale Senellart (CNRS, France) QuantERA and including partners from 
Italy (Roberto Osellame, CNR and Fabio Sciarrino, University of Roma), Austria ( Philip 
Walther, Vienna University), United Kingdom (Ian Walmsley, Oxford) and Slovakia (M. 
Ziman, IPSAS, Bratislava)  

11. Synchrotron beamtimes at European X-ray facilities A large number of synchrotron 
beamtimes at European X-ray facilities were obtained in the competitive way, including 
ESRF (Grenoble, France), DESY (Hamburg, Germany), SOLEIL (Paris, France), ELLETRA 
(Trieste, Italy). M.Jergel is national delegate of Slovakia in the European Synchrotron and 
FEL Users Organization (ESUO). 

12. The Memorandum of Understanding with iThemba Labs (Cape Town, South Africa) has 
been signed. The collaboration focuses on development of tape transportation systems for 
experiments with radioactive-ion beams and on applications of BEGe detectors. 

13. Cooperation CNR/SAS 2016 ï 2018, project Ġ. Luby, R. Rella, Advanced nanoparticle-
based resistive-optoplasmonic solid-state chemical gas sensors with high sensitivity for 
environment protection, health improvement and explosive detection. 

14. Project QISS JTF-61466 The Quantum Information Structure of Spacetime funded from 
Templeton Foundations (01/12/2019 - 31/08/2022), coordinated by Carlo Rovelli and 
Marios Chrisodoulou. Consortium includes more than 12 partners from all the continents.   

15. JINR collaboration Investigation of relativistic nuclear interactions at the 
NUCLOTRON/NICA accelerator complex. JINR theme  02-1-1087-2009/2023, 
Collaboration led by Ġtefan Gmuca. 

 

2.3.2. List of international conferences (co)organised by the institute 

Researchers of the Institute of Physics are involved in the organisation of 30 scientific conferences. 
The following regular international workshops and conferences.  

 

Applied Physics of Condensed Matter - APCOM  conferences (http://kf.elf.stuba.sk/~apcom/) 

The series started in 1995 with the workshop "Solid State Physics and Radioactive Irradiation". 
Next three years the name of this workshop was ĂEffect of NonStandard External Factors on 
Physical Properties of Solidsñ. Since 1999, its name has transformed to the current name "Applied 
Physics of Condensed Matter" (APCOM). APCOM provides an unique opportunity for experts in 
the field of applied physical research of condensed matter to come together and share their visions 
of future development and in the area of application of devices for example in electrical and 
nuclear power engineering, electronic and optical communication etc. The main focus of the 
conference is on presentation of both theoretical and experimental results, partly also of both 
computer simulation results and specific measurements techniques in the investigation of physical 
properties and structure of bulk solids and structures, thin solid films, ultrathin organic polymer 
films, micro- and nanostructures etc., exposed to the influence of a wide range of specific external 
factors. This international conference is co-orginazed by the Department of Metal Physics in 
collaboration with research teams at Slovak Technical University, University of Ģilina and Slovak 
Physical Society that is hosted at our address. 

 ̧ APCOM 2021, Ġtrbsk® Pleso, Slovakia, 23.06. ï 25.06.2021 
 ̧ APCOM 2019, Ġtrbsk® Pleso, Slovakia, 19.06. ï 21.06.2019 
 ̧ APCOM 2018, Ġtrbsk® Pleso, Slovakia, 20.06. ï 22.06.2018 
 ̧ APCOM 2017, Ġtrbsk® Pleso, Slovakia, 12.06. ï 14.06.2017 
 ̧ APCOM 2016, Ġtrbsk® Pleso, Slovakia, 22.06. ï 24.06.2016 

 

http://kf.elf.stuba.sk/~apcom/
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Central European Quantum Information Processing - CEQIP workshops (http://www.ceqip.eu) 

CEQIP workshops are traditionally focused on current challenges and paradigms of mathematical 
and computational aspects of emerging quantum technologies. One of its strengths is the 
traditionally strong social program creating a very friendly and creative atmosphere. It has been 
organized since 2004 by researchers from the Research Center for Quantum Information jointly 
with Quantum Information Laboratory from Masaryk University in Brno. Because of uncertainties 
with covid implying certainties regarding travel uncertainties we skipped the organisations in 2020, 
2021 and 2022. 

 ̧ CEQIP 2019 Skalica, Slovakia, 03.06. ï 06.06.2019, http://ceqip.eu/2019/ 
 ̧ CEQIP 2018 Smolenice, Slovakia, 13.06. ï 16.06.2018, http://ceqip.eu/2018/ 
 ̧ CEQIP 2017 Smolenice, Slovakia, 31.05. ï 03.06.2017, http://ceqip.eu/2017/ 
 ̧ CEQIP 2016 Valtice, Czech republic, 16.06. ï 19.06.2016, http://ceqip.eu/2016/ 

 

Isospin, STructure, Reactions and energy Of Symmetry - ISTROS conferences  

(https://www.fu.sav.sk/fileadmin/user_upload/oddelenia/ojf/nph/events/ISTROS/) 

Istros is the ancient name of the river Danube, flowing through Bratislava, the capital of Slovakia 
and the seat of the medieval university Academia Istropolitana. The conference of the same name, 
taking place in the wine-producing area of Little Carpathian hills in Bratislava's hinterland, aims at 
providing a platform for meeting of international and Slovak scientists active in the field of nuclear 
physics, specifically dealing with experimental and theoretical aspects of physics of exotic nuclei 
and states of nuclear matter. It is organized every second year by researchers at the Department 
of Nuclear Physics.  

 ̧ ISTROS 2019, Ļast§-Papierniļka, Slovakia, 20.10. ï 25.10. 2019 
 ̧ ISTROS 2017, Ļast§-Papierniļka, Slovakia, 14.05. ï 19.05. 2017 

 

Progress in Applied Surface, Interface and Thin Film Science - SURFINT-SREN conferences 

 ̧ SURFINT-SREN 2021, Smolenice, Slovakia, 22.11. ï 25.11. 2021 
https://lm.uniza.sk/~jurecka/SURFINT2021/ 

 ̧ SURFINT-SREN 2019, Florence,  Italy,18.11. ï 21.11. 2019 
https://lm.uniza.sk/~jurecka/konferencie/SURFINT-2019 

 ̧ SURFINT-SREN 2017, Florence, Italy, 20.11. ï 23.11. 2017 
https://lm.uniza.sk/~jurecka/konferencie/SURFINT-2017 

 

Solid State Surfaces and Interfaces - SSSI conferences  

 ̧ SSSI 2020, Smolenice, Slovakia, 23.11. ï 26.11. 2020 
https://lm.uniza.sk/~jurecka/SSSI-2020/ 

 ̧ SSSI 2018, Smolenice Castle, Slovakia , 19.11. ï 22.11. 2018 
https://lm.uniza.sk/~jurecka/konferencie/SSSI-2018/?str=8 

 ̧ SSSI 2016, Hotel Signal, PieġŠany, Slovakia, 21.11. ï 24.11. 2016 
https://lm.uniza.sk/~jurecka/konferencie/SSSI-2016/?str=8 

 

Events focused on material science co-organized by IPSAS 

 ̧ IC-MSQUARE 2019 ï 8th Int. Conference on Mathematical Modelling in Physical Sciences, 
Bratislava, Slovensko, 26.08. ï 30.08. 2019 
https://www.icmsquare.net/index.php 

 ̧ CUF-MAST 2019 ï Central Europe Forum for Materials and Applications for Sensors and 
Transducers, 8th IC-MAST, Bratislava, Slovensko, 02.09. ï 05.09. 2019 
http://www.icmast.net/ 

 ̧ IC-MAST 2018 ï 7th International Conference on Materials and Applications for Sensors 
and Transducers, Bratislava, Slovensko, 24.09. ï 27.09. 2018 
http://icmast.net/index.php 

 ̧ New trends in solar cells, Bratislava, 19.04. ï 22.04. 2016 
http://solarcells.sav.sk/ 

http://www.ceqip.eu/
http://ceqip.eu/2019/
http://ceqip.eu/2018/
http://ceqip.eu/2017/
http://ceqip.eu/2016/
https://www.fu.sav.sk/fileadmin/user_upload/oddelenia/ojf/nph/events/ISTROS/
https://lm.uniza.sk/~jurecka/SURFINT2021/
https://lm.uniza.sk/~jurecka/konferencie/SURFINT-2019
https://lm.uniza.sk/~jurecka/konferencie/SURFINT-2017
https://lm.uniza.sk/~jurecka/SSSI-2020/
https://lm.uniza.sk/~jurecka/konferencie/SSSI-2018/?str=8
https://lm.uniza.sk/~jurecka/konferencie/SSSI-2016/?str=8
https://www.icmsquare.net/index.php
http://www.icmast.net/
http://icmast.net/index.php
http://solarcells.sav.sk/
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Events focused on nuclear research co-organized by IPSAS 

 ̧ RNP 2019 ï Relativistic Nuclear Physics from Hundreds MeV to TeV, Star§ Lesn§, 
Slovensko, 26.05. ï 01.06. 2019 
http://www.jinr.ru/posts/relativistic-nuclear-physics-from-hundreds-mev-to-tev/ 

 

Events focused on quantum technologies organized by IPAS 

 ̧ IQUAS 2020 ï Informal quantum symposium, Smolenice, Slovakia, 24.08. ï 28.08. 2020 
http://qute.sk/iquas/ 

 ̧ 2019 QUAPITAL Summer School, Bratislava, Slovensko, 30.09. ï 04.10. 2019 
https://quapital.eu/index.php?id=105 

 ̧ eduQUTE Quantum Technology School, Bratislava, Slovensko, 19.02. ï 22.02. 2018 
http://www.qute.sk/ 

 ̧ MACROQUAS 2018 ï Optomechanical route to macroscopic quantum 
superpositions, Bratislava, Slovensko, 22.03. ï 23.03. 2018 
http://quantum.physics.sk/conf/macroquas2018/index.php?page=home 

 ̧ Gravity in Qubits, Smolenice, Slovensko, 21.11. ï 24.11. 2018 
http://www.qsimspacetime.com/ 

 ̧ MATHERMO 2016 ï FOCUS MEETING Mathematical foundations of quantum 
thermodynamics, Smolenice, Slovensko, 06.12. ï 09.12. 2016 
http://quantum.physics.sk/conf/mathermo2016/index.php?page=home 

 

General events 

 ̧ SFS ï 25th conference of Slovak physicists, 06.09. ï 09.09. 2021, Bratislava, Slovakia 
http://kf.elf.stuba.sk/~25konferencia/index.html 

 ̧ Physics in Fuzzy Spaces, Star§ Lesn§, Slovensko, 26.09. ï 01.10. 2016 
http://sophia.dtp.fmph.uniba.sk/~tatry/index16.html  

 ̧ C-MAC Days 2016, Bratislava, Slovensko, 21.11. ï 24.11. 2016 
http://www.eucmac.eu/index.php?option=com_mini&site=11&Itemid=93 

 

2.3.3.  List of edited proceedings from international scientific conferences 

- Progress in applied surface, interface and thin film science ï solar renewable energy news 
2021. SURFINT ï SREN VII: extended abstract book. Ed. B. Brunner. Bratislava, 
Comenius Univ., 2021. 79 s. ISBN 978-80-223-5296-3 

- Proceedings of 11th Solid State Surfaces and Interfaces: (Extended Abstact Book).  
Bratislava, Slovak Republic, Comenius University Bratislava, 2020, p. 10-12. ISBN 978-80-
223-5018-1 

- SURFINT - SREN IV 2019: Extended Abstract Book. Slovak Republic, Comenius University 
Bratislava, 2019, p. 17. ISBN 978-80-223-4811-9 

- Proceedings of 10th Solid State Surfaces and Interfaces 2018 : Extended Abstract Book. 
Bratislava, Slovakia, Comenius University, 2018. 102 p. ISBN 978-80-223-4606-1 

- Progress in Applied Surface, Interface and Thin Film Science Solar Renewable Energy 
News 2017: Extended Abstract Book of 5th conference SURFINT-SREN V. Bratislava, 
Comenius University Bratislava, 2017. 182 s. ISBN 978-80-223-4411-1 

- Proceedings of the ISTROS 2015 International Conference: 2nd International Conference 
of the Isospin, Structure, Reactions and Energy of Symmetry 2015, May 1-6, Ļast§-
Papierniļka, Slovakia. Bratislava: FĐ SAV, 2017. 111 s.. ISBN 978-80-971975-1-3 

- Proceedings of 9th Solid State Surfaces and Interfaces: Extended Abstract Book. 
Bratislava, Comenius University, 2016. 110 s. ISBN 978-80-223-4203-2 

- C-MAC Days 2016: Program and Abstracts. Bratislava: VEDA, 2016. 65 s. ISBN 978-80-
224-1540-8 

 

http://www.jinr.ru/posts/relativistic-nuclear-physics-from-hundreds-mev-to-tev/
http://qute.sk/iquas/
https://quapital.eu/index.php?id=105
http://www.qute.sk/
http://quantum.physics.sk/conf/macroquas2018/index.php?page=home
http://www.qsimspacetime.com/
http://quantum.physics.sk/conf/mathermo2016/index.php?page=home
http://kf.elf.stuba.sk/~25konferencia/index.html
http://sophia.dtp.fmph.uniba.sk/~tatry/index16.html
http://www.eucmac.eu/index.php?option=com_mini&site=11&Itemid=93
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2.3.4.  List of journals edited/published by the institute and information on their indexing in 
WOS, SCOPUS, other database or no database, incl. impact factor and other metrics of 
journals in each year of the assessment period 

Institute was traditionally publishing an indexed research journal Acta Physica Slovaca. Changing 
the policy a few decades ago and publishing only review papers focused on students and early-
stage researchers turned out to be successful and increased the impact factor a lot. Unfortunately, 
the policy turned out not to be sustainable, because of the lack of motivated authors and 
independent submissions (without invitation) can be counted with the fingers of one hand. Also the 
editorial policy of the Academy has changed more than 10 years ago and does not allow us 
anymore to fund at least symbolically the authors for their work. Since we do not see any reason to 
have a low-rank journal, we decided to offer the continuation to other institutes in Slovakia. This 
attempt was not successful so far and we decided to stop publishing Acta Physica Slovaca. 

 

 ̧ 2021 Impact Factor 0.000 
 ̧ 2020 Impact Factor 0.000 
 ̧ 2019 Impact Factor 0.000 
 ̧ 2018 Impact Factor 1.000 
 ̧ 2017 Impact Factor 2.778 
 ̧ 2016 Impact Factor 1.455 

 

NATIONAL POSITION OF THE INSTITUTE 

 

2.3.5  List of selected activities of national importance  

1. Slovak Quantum Technology platform - established in March 2018 jointly with other 
institutes from SAS and universities with active quantum technology related research 
teams. This body is representing the academic community with respect to stakeholders and 
resulted in the establishment of National center for quantum technologies established 
by Ministry of edutation and Ministry of investments in November 2021 (qute.sk). Institute of 
Physics is playing the leading role as it has the largest research activity and experience in 
the area, also in European and international structures. 

 

2.3.6.  List of journals (published only in the Slovak language) edited/published by the 
institute and information on their indexing in WOS, SCOPUS, other database or no 
database, incl. impact factor and other metrics of journals in each year of the assessment 
period 

NONE. 

 
POSITION OF INDIVIDUAL RESEARCHERS IN THE INTERNATIONAL CONTEXT 
 
2.3.7. List of invited/keynote presentations at international conferences, as documented by 
programme or invitation letter  

 

Ing. Vlastimil Boh§ļ, CSc. 

22. ð 24. 9. 2019, THERMAM 2019, Cesme, Turecko, ĂThe models with accounted disturbance 
effects for the measurement of thermophysical properties of materials by Transient methodsñ  

29. ð 31. 5. 2017, Measurement, 11th International Conference, Smolenice, Slovensko, ĂThermal 
Properties of Materials and their Characterization by Classic and Transient Methodsñ  

1. ï 3. 9. 2016, 3rd International Conference on Thermophysical and Mechanical Properties of 
Advanced Materials, THERMAM 2016, Izmir, Turecko, ĂThe Use of Transient Methods for the 
Investigation of the Thermal Properties of Materials Correlated with the Changes of the Structure 
Caused by Effects of Different Originñ  
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Mgr. J§n Brndiar, PhD. 

17. ð 19. 1. 2017, 2nd international symposium on ĂRecent Trends in Analysis Techniques for 
Functional Materials and Devicesñ, Osaka, Japan, ĂNanotribology and structural superlubricity on 
nanoscaleñ 

 

RNDr. Beata Butvinov§, CSc. 

18. ð 21. 11. 2019, SURFIN-SREN VI 2019, Progress in Applied Surface, Interface and Thin Film 
Science 2019, Solar Renewable Energy News VI, Florencia, Taliansko, ĂImpact of surfaces on the 
magnetic properties of Fe-based nanocrystalline ribbonsñ 

 

RNDr. Stanislav Dubniļka, DrSc. 

8. 9. 2020, ĂElectromagnetic structure of mesons and baryonsñ, 20th Conference of Czech and 
Slovak Physicists (7. ð 10. 9. 2020), https://indico.cern.ch/event/851173/ 

30. 1. ð 3. 2. 2019, Excited QCD 2019, Schladming, Rak¼sko, ĂSigns of universal vector-meson 
coupling constants f_rho, f_omega, f_phi with photonsñ 

11. ð 15. 3. 2018, Excited QCD 2018, Kopaonik, Srbsko, ĂNot all possible omega-phi mixing forms 
are physically acceptableñ 

17. ð 22. 9. 2018, XXIV. International Baldin Seminar on High Energy Physics Problems, Dubna, 
Rusko, ĂFully solvable mathematical scheme for finding out the right mass and width values of 
f_0(500) and rho^0(770) mesonsñ 

22. ð 25. 10. 2018, Electromagnetic Structure of Strange Baryons, GSI Darmstadt, Nemecko, 
ĂPrediction of octet hyperon EM FF's behavior by the unitary and analytic modelñ 

 

Mgr. Andrej Gendiar, PhD. 

7. ð 8. 6. 2019, Workshop on Quantum Magnetism: Theoretical Challenges and Future 
Perspectives, UPJĠ Koġice, Slovensko, ĂMajorana bound states affected by Coulomb interactionñ 

 

Ing. Ġtefan Gmuca, CSc. 

23. ð 29. 6. 2019, 38th Int. Workshop on Nuclear Theory, Borovets, Bulgaria, ĂMapping of Dirac-
Hartree-Fock approach onto the relativistic mean field modelñ 

17. ð 22. 9. 2018, XXIV International Seminar on High Energy Physics Problems "Relativistic 
Nuclear Physics and Quantum Chromodynamics", Dubna, RF, ĂRelativistic density functional for 
nuclear matterñ 

 

Ing. Matej Jergel, DrSc. 

26. ð 28. 3. 2018, BIT's 6th Annual Conference of AnalytiX, Miami, USA, ĂPentacene Growth on 
Graphene by Insitu X-ray Scattering at Grazing Incidenceñ 

24. ð 26. 10. 2018, BIT's 8th Annual World Congress of NanoScience & Technology, Fukuoka, 
Japonsko, ĂSurface Engineering for Advanced X-ray Crystal Opticsñ 

19. ð 22. 11. 2018, Solid State Surfaces and Interfaces, Smolenice, ĂSurface Finishing of X-ray 
Crystal Optics After Nanomachiningñ 

16. ð 18. 3. 2017, BIT's 3rd Annual World Congress and EXPO of Smart Materials-2017, 
Bangkok, Thajsko, ĂPolymer-fullerene Phase Separation During Solvent Annealing Studied In-situ 
by Laboratory-based X-ray Scatteringñ 

24. ð 26. 10. 2017, BIT's 7th Annual World Congress of Nano Science & Technology, Fukuoka, 
Japonsko, ĂTracking of Nanostructure Formation by Time-Resolved Laboratory Small-Angle X-ray 
Scatteringñ 
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4. 3. ï 6. 3. 2016, BIT's 2nd Annual World Congress and EXPO of Smart Materials-2016, 
Singapur, ĂReal-Time Monitoring of Nanostructures and Processes at Nanoscale by Grazing-
incidence Small-angle X-ray Scatteringñ 

30. 6. ï 3. 7. 2016, BIT's 6th Annual New Energy Forum, Goyang City, Korea, ĂReal-time X-ray 
Studies of the Bulk Heterojunction Formation for Active Layers of Polymer Solar Cellsñ 

26. ï 28. 10. 2016, BIT's 6th Annual World Congress of Nano Science & Technology, Singapur, 
ĂCopper Growth on Graphene Studied In-situ by Time-resolved Small-angle X-ray Scatteringñ 

 

RNDr. Pavol Kalinay, CSc. 

6. ï 10. 6. 2016, SITGES XXV Conference, Barcelona, Ġpanielsko, ĂNonequilibrium Phenomena in 
Confined Systemsñ 

 

prof. Ing. Ġtefan Luby, DrSc. 

14. 9. 2020, ĂGraphene at the Crossroadsñ, VIII. Advances in Electronic and Photonic 
Technologies - ADEPT 2020 Conference (14. ð 17. 9. 2020), Vysok® Tatry, NovĨ Smokovec, 
Slovensko, https://adept.fyzika.uniza.sk/program.php 

15. 3. 2019, Int. Conf. All about People, Maribor, Alma Mater Europaea, ĂParticipation and success 
rate of new EU member states in Horizon 2020 and their outlook in Horizon Europeñ. 

24. 4. 2019, Medz. konf. Muģ Slnka, k 100. vĨroļiu ¼mrtia M. R. Ġtef§nika, PieġŠany, ĂN§vrat k 
Misii Ġtef§nikñ 

10. ð 12. 10. 2018, Danube Academies Conference, Stuttgart, Nemecko, ĂParticipation and 
success rate of Danube region countries in H2020ñ 

3. 3. 2017, Symposium Nanotechnology, European Academy of Sciences and Arts, Salzburg, 
Austria, ĂBrief history and foresight in nanoscience and nanotechnologyñ 

14. ð 18. 9. 2017, 9th Olympiad of the Mind, Kolympari, Crete, Greece, ĂNanoethics ï a way o 
humanization of technology for the common benefitñ 20. ï 22. 4. 2016, Posolstvo J§na Pavla II. ï 
S¼ļasn® trendy a vĨzvy v ekonomike, vede, vzdel§van², Poprad, SR, ĂThe air which we are 
breathingñ 

25. 5. 2016, 14th Internat. Symposium MEMS, Bratislava, SR, ĂHow to avoid pathological 
phenomena in scienceñ 

19. ï 23. 6. 2016, Advances in Electronic and Photonic Technologies, Tatransk§ Lomnica, SR, ĂA 
brief history and foresight in nanoscience and nanotechnologyñ 

 

RNDr. Eva Majkov§, DrSc. 

25. ð 27. 7. 2019, WCAM 2019 World Congress of Advanced Materials 2019, Osaka, Japonsko, 
E. Majkova et al., ĂEffect of carbon nanodots on the performance of perovskite solar cellsñ 

13. ð 15. 11. 2019, ANALYTIX2019 Europe, E. Majkova et al., ĂKinetics of Nanostructure 
Formation by In-situ Grazing-Incidence X-ray Scattering ï Three Topical Examplesñ 

23. ð 27. 10. 2018, Nano Science and Technology NANO S&T 2018, Potsdam, Nemecko, ĂReal 
time monitoring of Pentacene Growth on Graphene by In-situ X-ray Scattering at Grazing 
Incidenceñ 

5. ð 8. 3. 2018, 21st Sede Boker Symposium Sede for Solar Electricity Product, Ben Gurion 
University, Izrael, ĂTime-resolved GIWAXS studies of the organometallic perovskite layer structure 
annealed at various temperatures correlated with DOS mapping by ER EISñ 

11. ð 13. 5. 2018, 3rd Int. Conference on Nanomaterials: Synthesis, Characterization and 
Applications (ICN 2018), Kottayam, Kerala, India, ĂUniform assemblies of 2D nanosheets: 
formation, properties and applicationsñ 

18. ð 21. 9. 2017, EMRS Fall Meeting Varġava, PoŎsko, ĂTime-resolved GIWAXS studies of the 
organometallic perovskite layer structure annealed at various temperatures correlated with DOS 
mapping by ER EISñ 

https://adept.fyzika.uniza.sk/program.php
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13. ð 17. 11. 2017, ICTF 17, International Conference on Thin Films 2017, New Delhi, India, 
ĂKinetics of thin films growth studied by time-resolved small-angle x-ray scatteringñ 

20. 11. 2017, 17 Energy Conversion Symposium, Chung Ang University, Seoul, Korea, ĂNanofilms 
composed of 2D nanosheetsñ 

21. ð 24. 11. 2017, 4th International Conference on Advanced Electromaterials, ICEA 2017, Jeju, 
Korea, ĂNanofilms composed of 2D nanosheets: formation, properties and applicationsñ 4th Korea 
ï EU Bilateral Workshop on Advanced Materials processing, Jeju, Korea, ĂTime-resolved GIWAXS 
Studies of the CH3NH3PbI3 xClx Layer Structure Correlated with Photoluminescence and DOS 
Mappingñ 

 

RNDr. ōubom²r Martinoviļ, CSc. 

18. ð 12. 9. 2017, Light Cone 2017, Mumbai, India, ĂThe Schwinger model: operator solutions and 
a genuine light-front treatmentñ 

10. ð 14. 7. 2017, Symmetry Methods in Physics, Jerevan, Armensko, ĂMassless light-front fields 
and conformal symmetry in two dimensionsñ 

19. ï 25. 6. 2016, Group31, 31st International Colloquium on Group Theoretical Methods In 
Physics, Rio de Janeiro, Braz²lia, ĂTwo-dimensional massless light-front fields and conformal field 
theoryñ 

5. ï 8. 9. 2016, Light Cone 2016, IST Universidade de Lisboa, Portugalsko, ĂQuantum field theory 
in two dimensions: light-front versus space-like solutionsñ 

 

RNDr. Marek Mihalkoviļ, CSc. 

13. ð 16. 12. 2021, Materials Research Meeting 2021, Pacifico Yokohama, Japonsko, ĂCoherent 
interface between clathrate and diamond structuresñ 

3. ï 5. 2018, ECMetAC Days 2018, PoznaŒ, PoŎsko, ĂThree dimensional local atomic 
configurations of decagonal AlNiCo quasicrystal studied by x-ray fluorescence holographyñ 

 

RNDr. NaŅa MrkĨvkov§, PhD. 

15. ð 18. 10. 2019, SPICE 2019, Mainz, Nemecko, Ăpi-Conjugated Molecules on Few-Layered 
MoS substrateñ 

8. ð 11. 7. 2019, 2nd International Conference on: Interface Properties in Organic and Hybrid 
Electronics: Perspectives & Key Challenges, Cergy Pontoise, Franc¼csko, ĂReal-time study of 
diindenoperylene thin-film structure on MoS2 monolayerñ 

4. ð 8. 3. 2019, NESY winter school 2019, Rak¼sko, ĂDiindenoperylene Molecules on 2D MoS2 
Substrates'' 

 

RNDr. Emil Pinļ²k, CSc. 

15. ð 17. 11. 2018, The 4th International Congress on Advanced Materials, Zhenjiang, Ļ²na, 
ĂBlack silicon and porous silicon - application in solar cellsñ 

4. ð 7. 12. 2017, 82nd IUVSTA Workshop, Okinawa, Japonsko, ĂAbout plasma anodic oxidation of 
high-doped GaAsñ 

15. ï 18. 3. 2016, F·rum OPTONIKA ï EOS LIGHTtalks, 24. veŎtrh AMPER, Brno, Ļesk§ 
Republika, ĂBlack silicon and porous silicon photoluminiscenceñ 

5. ï 9. 6. 2016, 2016 EMN Summer Meeting and Photodetector Meeting, Westin Resort and Spa, 
Cancun, Mexico, ĂPhysical Properties and Light-Related Applications of Black Silicon Structuresñ 

11. ï 13. 11. 2016, Second International Conference on Advanced Materials for Power 
Engineering (ICAMPE ï 2016), Kottayam, Kerala, India, ĂOptical Properties of Black Silicon and 
Porous Silicon ï Application in Solar Cell Structuresñ 
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doc. RNDr. Martin Plesch, PhD. 

26. 1. 2016, AMPSROC 2016, Kaohsiung, Taiwan, ĂDevice independent random number 
generationñ 

27. 1. 2016, AMPSROC 2016, Kaohsiung, Taiwan, ĂInternational Young Physicists' Tournamentñ 

 

RNDr. Daniel Reitzner, PhD. 

7. 1. 2019, Trojkr§Ŏov§ konferencia, Praha, ĻR, ĂQuantum Incompatibilityñ 

15. 9. 2019, Cryocourse 2019, Zempl²nska ġ²rava, SK, ĂIntroduction to Quantum Informationñ 

30. 9. ð 1. 10. 2019, Quapital summer school, Bratislava, SK, ĂInvitation to Quantum Informationñ 

10. ð 15. 9. 2018, MIPT (PhysTech) QUANT 2018, MIPT, Moskva, RF, ĂDecoherence in 
Quantum-Walk Searchesñ 

28. 8. ð 1. 9. 2017, Quantum Incompatibility 2017 Workshop, Maria Laach, Nemecko, 
ĂIncompatibility of unbiased qubit observables and Pauli channelsñ 

 

Mgr. Michal Sedl§k, PhD. 

8. ð 12. 1. 2018, Hong Kong workshop on quantum information and foundations, The Role of The 

Observer, Hong Kong, Ļ²na, ĂPerfect Probabilistic Storing and Retrieving of Unitary channelsñ 

10. ð 15. 9. 2018, MIPT (PhysTech) QUANT 2018, MIPT, Moskva, RF, ĂPerfect probabilistic 

storing and retrieving of unitary channelsñ 

18. ï 22.1.2016 Toulouse, France, Linear Matrix Inequalities, Semidefinite Programming 

and Quantum Information Theory 2016, ĂIncompatibility of quantum testersñ 

 

Ing. Peter Ġvec, DrSc. 

21. ð 27. 10. 2021, 7th International Conference on Superconductivity and Magnetism 

(ICSM2021), Milas-Bodrum, Turecko, ĂTailoring of GMI sensor characteristics of soft magnetic 

ribbons by layering and magnetic field annealingñ 

2. ï 6. 7. 2018, 16th IUPAC Conference on High Temperature Materials Chemistry (HTMC-XVI), 

Ekaterinburg, RF, ĂProcessing of New Soft and Hard Magnetic Systems Prepared by Rapid 

Quenching of the Meltñ 

25. ï 28. 9. 2018, ICAMP-9, Shenyang, Ļ²na, ĂPreparation and processing of new rapidly 
quenched soft and hard magnetic systemsñ 

8. ï 10. 10. 2018, XIII Symposium of Magnetic Measurements & Modeling, Cracow - Wieliczka, 

PoŎsko, ĂNew developments in rapidly quenched soft and hard magnetic alloysñ 

19. ï 21. 5. 2016, SCIT 2016 ï Systems, Control and Information Technology, Przemysğowy 

Instytut Automatyki i Pomiar·w PIAP, Warsaw, PoŎsko, ĂSelected trends in new rapidly 

quenched soft magnetic materialsñ 

4. ï 9. 9. 2016, LAM-16 ï 16th International Conference on Liquid and Amorphous Metals, 

Bonn-Bad Godesberg, ĂStructure-property relationship in rapidly quenched alloys correlated 

with melt precursor processingñ 

 

Ing. Peter Ġvec Jr., PhD. 

22. ð 26. 8. 2021, MC 2021 Microscopy Conference, ViedeŔ, Rak¼sko, www.mc2021.at, ĂPhase 

evolution clarification in Al-Ni-Co-RE amorphous alloys with varying Ni/Co ratioñ 

27. 8. ð 1. 9. 2017, Intl. Conf. Rapidly Quenched and Metastable Materials (RQ16), Leoben, 

Rak¼sko, ĂAdvanced Structure Analysis of Hard Magnetic Al-Mn Alloysñ 
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prof. Ing. Ivan Ġtich, DrSc. 

19. ï 24. 8. 2018, European Advanced Material Congress, Stokholm, Ġv®dsko, ĂMany-body 

quantum Monte Carlo study of 2D materials: cohesion and band gap in single-layer phosphoreneñ 

7. ï 17. 9. 2018, 19th International Microscopy Congress, Sydney, Austr§lia, ĂAtomic Force 

Microscopy Study of Superlubricity and its Limitationsñ 

9. v 23. 6. 2018, 3rd International Symposium on Recent Trends in the Elucidation and Function 

Discovery of Next Generation Functional Materials of Surface/Interface Properties, Osaka, 

Japonsko, ĂSubatomic-scale resolution with SPM: Co adatom on p(2-1)Cu(110):Oñ 

17. ð 19. 1. 2017, 2nd international symposium on ĂRecent Trends in Analysis Techniques for 

Functional Materials and Devicesñ, Osaka, Japonsko, ĂAtomic Force Microscopy Manipulation of 

Magnetic Atoms on a Surfaceñ 

3. 3. 2017, European Academy of Sciences and Arts(EASA), Symposium Nanotechnology, 

Salzburg, Rak¼sko, ĂAtom by atomñ 

7. ð 9. 12. 2017, The 25th International Colloquim on Surface Probe Microscopy, Atagawa 

Heights, Shizuoka, Japonsko, ĂSPM techniques for atomic- and subatomic-scale imaging and 

Manipulationñ 

 

RNDr. Kamil Tok§r, PhD. 

27. ð 31. 8. 2017, International Symposium Dynamical Properties of Solids 36 (DyProSo 2017), 

Cracow, Poland, ĂControl of vibrational properties of multilayer phosphoreneñ 

 

Mgr. Martin Venhart, PhD. 

23. ð 27. 10. 2017, CEA Saclay, Paris, Franc¼zsko, ĂTATRA decay station at ISOLDE and shape 

coexistence in odd-mass Au nucleiñ 

 

doc. Mgr. M§rio Ziman, PhD. 

14. ð17.6.2021, 52 Symposium on Mathematical Physics "Channels, Maps and All That" ,Torun, 

PoŎsko, ĂProbabilistic storing of quantum dynamicsñ 

4. 12. 2020, ĂOptimal probabilistic storage and retrievalñ, Quantum Foundations, Technology and 

Applications 2020, http://210.212.36.85/QFTA20/ 

24. 5. 2019, Quantum resources and their application, Sopot, PoŎsko, ĂQuantum learning of 

quantum gatesñ 

17. 10. 2019, Workshop on fundamentals of quantum information processing, Mohali, India, 

ĂQuantum Encryptionñ 

18. 10. 2019, Quantum Foundations, Technologies and Applications QFTA-2019, Mohali, India, 

ĂIncompatibility and nonlocality of quantum process measurementsñ 
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2.3.8. List of researchers who served as members of the organising and/or programme 
committees  

Year / No. of researchers in Programme 
committees 

Organising 
committee 
 

Organising and 
Programme committees 

2016 7 3 9 

2017 5 7 4 

2018 5 6 3 

2019 9 4 14 

2020 5 1 6 

2021 2 0 3 

 

2016: E. Pinļ²k, P. Rapļan, D.Reitzner, M. Sedl§k, P. Ġvec, M. Ziman 

2017: M. Balogh, V. Boh§ļ, J. Klimo, E. Majkov§, Prajapati P. M., D. Reitzner, A. Repko, M. 
Sedl§k, O. Ġauġa, P. Ġvec, R. Urban, M. Venhart, M. VeselskĨ, M. Ziman; 

2018: M. Balogh, S. Hlav§ļ, I. Janotov§, M. Jergel, M. Mihalkoviļ, D. Reitzner, Mat¼ġ Sedl§k, 
Michal Sedl§k, P. Ġvec, M. Zemanov§, M. Ziman; 

2019: S. Baļov§, M. Balogh, R. Brunner, Ġ. Gmuca, A. Herz§Ŕ, S. Hlav§ļ, M. Jergel, G. Kantay, J. 
Kliman, V. Matouġek, M. Mihalkoviļ, E. Pinļ²k, P. Rapļan, D. Reitzner, Mat¼ġ Sedl§k, Michal 
Sedl§k, P. Ġvec, M. Venhart, M. Ziman, P. Zitto; 

2020: S. Baļov§, V. Boh§ļ, R. Brunner, Ġ. Gmuca, Ġ. Luby, E. Majkov§, D. Nagaj, E. Pinļ²k, D. 
Reitzner, M. Sedl§k, O. Ġauġa, M. Ziman; 

2021: V. Boh§ļ, Ġ. Luby, P.Rapļan, O. Ġauġa, P. Ġvec; M. Ziman,  

 

2.3.9. List of researchers who received an international scientific award 

Luby Ġtefan 

Honorary Senator of European Academy of Sciences and Arts 2021 

Grantor: European Academy of Sciences and Arts 

Description: After 15 years of membership in the Senate of the Academy, of which 10 years as 
Vice President awarded the honorary title of Honorary Senator of EAVU 

 

Mihalkoviļ Marek 

Jean Marie Dubois Award 2016 

Grantor: International Conference on Quasicrystals  

Description: Ocenenie "for theoretical work that has enabled and demonstrated the simulation of 

thermodynamic and dynamic properties of quasicrystals, based on realistic atomic-scale models 

and energetics". 

 
Position of individual researchers in the national context 

2.3.10. List of invited/keynote presentations at national conferences, as documented by 
programme or invitation letter 

 

Mgr. Cyril Adamuġļ²n, PhD. 

26. 5. ð 1. 6. 2019, RNP 2019, Star§ Lesn§, ĂVector meson dominance model of hyperons and 
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issue of the F,D currentsñ 

 

Ing. J§n Ivanļo, DrSc. 

8. 9. 2021, 25th SFS Conference, Bratislava, Slovakia, ĂElectronic Structure of Molecular Films 

and Associated Interfacesñ 

 

Ing. Ġtefan Gmuca, CSc. 

2. ð 5. 9. 2019, 24th Conference of Slovak Physicists, Ģilina, "When the Universe Dies" 

 

prof. Ing. Ġtefan Luby, DrSc. 

6. 9. 2021, 25th SFS Conference, Bratislava, Slovakia, "Slovak physics in the information age - 
gains and losses"  

9. 9. 2021, 38th Technology Days, UK, Bratislava, Slovakia, ĂNanoscience, from manipulation of 
atoms to human needsñ 

29. 1. 2020, 30 years of SES NEZES, Bratislava, Slovakia, "Slovak science in international 
competition" 

13. 11. 2019, Ġ. Luby, P. KopļanskĨ, J. Ivanļo, XXIII. Congress of the Slovak Medical Society, 
Bratislava, "Nanotechnologies in Medicine" 

23. ð 26. 10. 2018, Nanoelectronics and Vacuum, School of Vacuum Technology, Vysok® Tatry, 

ĂExpansion of vacuum technology into microelectronics and nanoelectronicsñ 

4. 12. 2018, Rectorate of STU for Alumni STU, ñFrom the history of Czechoslovakia. 
microelectronics " 

29. ð 31. 5. 2017, Summer School of Vacuum Technology, Czech and Slovak Vacuum Society, 
TopoŎļianky, SR, "Graphene - a member of the carbon materials family" 

22. ð 23. 6. 2017, XXX DidMatTech 2017, Trnava University in Trnava, ĂHumour in Scienceñ 

21. ð 23. 9. 2017, Int. Conf. Physics, Technology and Ethics, University of Zilina, Zilina, SR, 

ĂEthical challenges in nanometrologyñ 

27. ï 28. 9. 2017, conference: History, present and future of electrical engineering in Slovakia, 
Bansk§ Ġtiavnica, SR, "Transistor - microelectronics - nanoelectronics - global context" 

10. 10. 2017, National Conference on Ethical Issues in Science and Technology. Slovak 
Committee for Bioethics - UNESCO, MFA SR, Bratislava, SR, "Nanoethics" 

8. ï 12. 11. 2016, 19th School of Vacuum Technology Vacuum and new materials, Ġtrbsk® pleso, 
Slovak Republic, "Iron oxide nanoparticles, preparation, characterization, applications 

 

RNDr. Eva Majkov§, DrSc. 

2. ð 3. 10. 2019, 21. School of Vacuum Technology, Ġtrbsk® Pleso, "Nanolayers prepared by 
physical vapor deposition" 

 

doc. RNDr. Martin Plesch, PhD. 

18. ð 19. 10. 2018, Technology Forum (AtoS), Jasn§, Low Tatras, "Quantum Computers: Today's 
State and Perspective" 

 

RNDr. Anton Repko, PhD. 

26. 5. ð 1. 6. 2019, RNP 2019, Star§ Lesn§, ĂNuclear structure by inelastic electron scatteringñ 

 

Ing. Peter Ġvec, DrSc. 
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13. ï 16. 6. 2016, CSMAG'16, Koġice, Slovakia, 2 lectures ĂDevelopment of selected amorphous 
and nanocrystalline soft magnetic systems with enhanced functional properties "a" Stress 
Monitoring & Annihilation In Steels Based On Magnetic Techniques " 

 

Mgr. Martin Venhart, PhD. 

8. 9. 2021, 25th SFS Conference, Bratislava, Slovakia, ĂNuclear structure of light Au isotopesñ 

4. ð 7. 9. 2017, 19th Conference of Czech and Slovak Physicists, Preġov, Slovakia, "TATRA 
Spectrometer at CERN: Study of the Structure of Gold Atomic Nuclei" 

 

2.3.11. List of researchers who served as members of organising and programme 
committees of national conferences  

 

Year / No. of researchers in Programme 
committees 

Organising 
committee 
 

Organising and 
Programme committees 

2016 0 0 0 

2017 1 0 0 

2018 0 1 0 

2019 0 0 0 

2020 0 0 0 

2021 1 4 0 

 

2016: ï 

2017: Ġ. Gmuca; 

2018: M. Balogh; 

2019: ï 

2020: ï 

2021: E. Bartoġ, A. Gendiar, Ġ. Gmuca, M. Jergel, P. Ġiffaloviļ; 

 

2.3.12. List of researchers who received a national scientific award 

 

Scientists of the year (Grantor: CVTI SR, ZSVTS, SAS) 

2017 Reitzner Daniel, Young scientist of the year 2017 

 

SAS Award (grantor: Presidium SAS) 

2021 Matouġek Vladislav, Venhart Martin 

 category Development of Scientific Infrastructure  

 Description: The award was given for the development of the TATRA spectrometer and 
  the implementation of the IS521 experiment at CERN 

 

 

 

Presidium SAS publication award 
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2021  NaŅa MrkĨvkov§, Vladim²r Held, Peter N§daģdy, Riyas Subair, Eva Majkov§, Matej 
 Jergel, Peter Ġiffaloviļ,  For the publication: ñCombined in situ photoluminescence and 
 X-ray scattering reveals defect formation in Lead-Halide Perovskite films.ò 

2020  Bod²k  Michal, Hagara Jakub, Halahovets Yuriy. Jergel Matej, Majkov§ Eva,  
 MrkĨvkov§ NaŅa, N§daģdy Peter, Ġiffaloviļ Peter, Tok§r Kamil,  For the publication: 
 "Diindenoperylene thin-film structure on MoS2 monolayer" 

 Sedl§k Michal, Ziman M§rio, For the publication: ĂOptimal probabilistic storage and  
 retrieval of unitary channelsñ  

2017 Brndiar J§n, Ġtich Ivan, TuranskĨ Robert, For publication ñSubatomic-scale force 
vector mapping above a Ge(001) dimer using bimodal atomic force microscopyò 

 

Price for science (Grantor: Slovak Physical Society) 

2021 Gmuca Ġtefan 

 Luby Ġtefan 

2018 Kliman J§n 

 

SFS Medal (Grantor: Slovak Physical Society) 

2020 Gmucov§ Katar²na 

 

Presidium SAS medals (Grantor: Presidium SAS) 

2018 Buģek Vladim²r, SAS Gold Medal 

2017 Buģek Vladim²r, Most cited publications 

2016 Mari§n Krajļ², Honorary plaque of SAS DionĨz Ilkoviļ for merits in physico-chemical  
 sciences 

 

OTHER MEDALS AND AWARDS 

 

Luby Ġtefan 

2021 FEI STU - 80 years of teaching electrical engineering. engineers in Slovakia 

2020 M.R.Ġtef§nik society - Silver medal 

 Slovak Writers 'Association, Non-Fiction Writers' Club - V. Zamarovsky National Award for 
 contribution to non-fiction 

2019 Ministry of Defence of the Slovak Republic - Plaque on the 25th anniversary of the Forces 
 of the Slovak Republic 

2018 S. Kassay Foundation - Excellence Prize 

 Slovak Vacuum Society - Medal on the 25th anniversary of the Slovak Vacuum Society 

 CVTI SR - Medal on the 80th anniversary of CVTI SR 

2016 Rector of STU - STU medal 

 Supervisory Board of IDC Holding - IDC Holding Gold Medal 

 Slovak Medical Society - Gold medal of the Slovak Medical Society




