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Short history

- Department of Complex Physical Systems

- Department of Metal Physics

- Department of Multilayers and Nanostructires

- Department of Nuclear Physics

- Department of Theoretical Physics

- Research Center for Quantum Information

Institute of Physics was founded in 1955 mainly on iniciative of  Prof.

Dionýz Ilkovič, former associate of Czech Nobel laureate prof. 

Heyrovský.

At the beginning, emphasis was on solid state and nuclear physics, but 

the diversity was already laid into the genes

After 60 years of evolution, Institute has six departments



Personnel

• Research employees including PhD students  ~ 80 

• PhD students 13-17, number is limited by central resources

PhD students from Slovakia, Italy, Ukraine, India

Plot of age distribution from 

December 2015 shows an 

uneven distribution with two 

maxima.  

Situation temporarily 

improved by 4 SASPRO

granties from Slovakia, 

Hungary, India



Budget
Two separate components

→ running costs from allocated budget

→ project money from grant agencies, bound by the contract

Real running costs are higher than allocated budget

Budget structure determines 

our activities.

Ambitious development 

projects so far not possible

At the moment, we concentrate 

on utilization of Structural 

Funds, which is rather time 

consuming undertaking.



Scientific output 
Number of CC papers published 
during the evaluation period and                    
previously. Number of papers per 
year and mean impact factor                        
seems to be slightly anticorrelated

.

Number of citations in WOS per year

Impact factor of CC papers, 

published during the evaluation 

period 



Jean Marie Dubois Award
for excellence in quasicrystal research

• Our colleague Marek Mihalkovic received Jean Marie Dubois 
Award during the 13th International Conference on Quasicrystalls, 
Kathmandu, September 2016 . 

• Award recognizes important, sustained research on any aspect of 
quasicrystalls within 10 years period preceeding the Award. 



Congratulations of the President of the 

Slovak Republic Mr. Andrej Kiska

Mr. President congratulates 

spokesman of IS523 experiment and 

the whole team for carrying out the 

first solely Slovak experiment at 

CERN



Department of complex physical systems

Main Activities

→ Ab-initio simulations of electronic structure

→ Statistical mechanics of low-dimensional systems

- macroscopic systems of particles with Coulomb interaction

- effective one-dimensional description of transport in nanochannels

→ Device independent quantum protocols

→ Lattice QCD and QCD in extreme deconfinement phase transitions

P. Filip is member of "Star Collaboration & RHIC, Brookhaven Nat. Lab. 



Department of Complex Physical Systems

Highlights



Department of Complex Physical Systems

Future Plans

• In computational material science we will focus on study of electronic 

properties of 2D, graphene-like, materials, group-IV-semiconductor 

nanocomposites for photonics and computational support to SPM 

imaging and nanomanipulation (including nanotribology) 

• Study of classical Coulomb fluids at low temperatures with emphasis 

on anomalous phenomena, like an attraction of the likely charged 

colloids in electrolyte. Cooperation with J.K. Percus and D. Haldane 

is foreseen.   

• High energy subgroup will focus on study of quantum oscillation 

phenomena in matter medium, in particular, neutral meson 

oscillations in dense baryonic matter created in nucleus-nucleus 

collisions, and also in a low-density medium 



Department of Multilayers and Nanostructures

Main activities

• Nanoparticle self-assembly and nanoparticle Langmuir films 

• Development and pilot application of new elements of X-ray optics for 

an extreme X-ray beam compression and expansion

• New organic photovoltaic materials and advanced diagnostic methods 

for their characterization



Department of Multilayers and Nanostructures

Highlights



Department of Multilayers and Nanostructures

Future plans

• Functionalized 2D nanomaterials for sensing, detection and 

bioapplications -> project 2D nanoplatform for cancer diagnostic and 

therapy 

• The organic/inorganic perovskite-based solar cell structures with high 

power conversion efficiency with incorporation various carbon 2D 

nanomaterials

• New elements of high-throughput X-ray optics to enhance resolution in 

the reciprocal or direct space

• Challenges in applied research: High-quality active surfaces for the next 

generation of the crystal X-ray optics. 



Department of Metal Physics

Main activities

• Ab initio calculation of properties of metallic alloys, compounds and 

quasicrystalls

• Nanocrystalline and quasicrystalline metallic systems with tailored 

structure and morphology 

• Application of Advanced Metallic Materials for Stiffness 

Enhancement of Lightweight Structural Components 

• Prediction of structure and stability of metallic alloys with complex 

structure

• Study of magnetic properties of RQ metallic alloys 

• Thermal analysis of micro-, nano and non-crystalline materials and 

applications of thermal analysis for preservation of cultural heritage 

and environment



Department of Metal Physics

Highlights
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Department of Metal Physics

Future plans

• Theoretical, experimental and technological research of complex 

metastable systems, combining atomic structure modeling with 

chemically resolved atomic microstructure studies 

• Research and development of special alloys (incl. high-entropy 

alloys) for extreme conditions 

• Research and development of new soft and hard magnetic 

materials

• To gain new basic knowledge about the developed structures, 

phenomena and properties and to assess potential applicability 

of the developed material



Department of Nuclear Physics
Main activities

• Development of own setup for experiments at European facitities

(TATRA spectrometer). One of critical parts developed by DMP.

• Experiment IS521 at CERN Isolde for study of 

properties of radioactive Hg isotopes

• Experiments S17 and JR 115 at Jyväskylä, 

PR235 at iThemba Labs to study nuclear 

structure

• Experiments HADES & GSI to study dense 

nuclear matter and strangeness production 

• Experiment at MASHA spectrometer in JINR Dubna to study 

production of super-heavy elements

• Experimental and theoretical studies of nuclear equation of state



Department of Nuclear Physics  

Highlights 



Department of Nuclear Physics  

Future Plans 
New infrastructure in Piestany

- 2MV HVEE Tandetron

• Study of low energy nuclear reactions 

of astrophysical interest (p,γ), (α, γ)

• Nuclear structure study using inelastic 

neutron scattering

• Surface analysis using ion beams

Nuclear structure and reaction studies 

at European facilities

• Already approved experiment IS581 at 

CERN-ISOLDE for fission studies of 

radioactive nuclei

• Study of nuclear structure of heavy 

radioactive nuclei with the help of TATRA 

spectrometer at CERN and other 

European Laboratories.

• Application potential – radiopharamceutics

on the basis of Auger electrons. TATRA 

allows very precise measurement of low 

energy Auger electrons, collaboration with 

Australian National University



Department of Theoretical Physics

Main activities
The department is currently focused on the fundamental theoretical 

research of the structure and decays of strong interacting elementary 

particles – mesons and baryons, all in the cooperation with the Joint 

Institute for Nuclear Research in Dubna and CERN in Switzerland.

• Proved the Existence of scalar meson f0(500) and from π + π

scattering determined the values of its parameters

• Correct Prediction of electric and magnetic structure of octet 

hyperons in the time-like region, measured by BES-III & BEPC-II 

collaboration in the framework of their own Unitary and Analytic 

model

• Study of heavy X, Y and Z Meson decays within covariant confined 

quark model and proposed that heavy quarkonia are composed of 

four quarks



Department of Theoretical Physics

Highlights



Department of Theoretical Physics

Future plans

• Further refinement of unitary analytic and covariant confined 

quark models 

• Collaboration with theory groups from JINR Dubna and CERN 

• Contribution to experiment proposals for BES-III & BEPC-II 

collaboration using own models on behaviour of Λ hyperon



Research Center for Quantum Information

Main activities

• Characterization of entanglement-annihilating processes 

• Interactions in multimode random lasers in the Anderson localized regime

• Optimal discrimination of quantum measurement devices 

• Quantum Information Theory, Randomness and Statistics 

• Criticality without frustration for quantum spin-1 chains 



Research Center for Quantum Information

Highlights



Research Center for Quantum Information

Future directions

quantum machine learning 

quantum complex networks Quantum simulations

quantum metrology

quantum communication / dynamics

quantum measurements / foundations quantum information / complexity

quantum algorithms / dynamics

Quantum Megatrends  Prof. Bužek



Shaping of RQ ribbons

PP 44-2013

Ductility preserved

Amorphous state preserved

Application potential!!!

Bilayered and multilayered ribbons

PP 50045-2014

Basic ribbon thickness – 20 μm

n-layer → n x 20 μm (sheets ~0.1mm)

Same or different layer composition

→combination of physical properties

→enhancement of properties, …

→new physical effects

Magnetoimpedance Effect in Field 

Annealed Fe-Ni-Nb-B Bilayers … 

Societal impact – Applied research



Societal impact – Applied research
Self-assembled monolayers of 

colloidal nanoparticles prepared by 

a modified Langmuir -Schaefer 

technique

Slovak patent no. 288234, 2014

Ag 12 nm Au 6 nm

Graphene and nanoparticle-based

high-performance gas sensors

Application of heat transient phenomena for

preservation of historical monuments

Measurement of 

thermophysical

properties of 

bedrock for 

optimization of 

Seasonal Heat 

Storage System



Conclusions – hints for the next period

• Fill the gap in age distribution of research staff, recruit people 

from abroad, most probably, but not only Slovak Nationals  →

source grant agencies

• New PhD students – Slovak and foreign

• Important task for experimentalists is to utilize effectively 

infrastructure acquired from EU Structural Funds in the past 

and conduct high quality research using this infrastructure



Thank You for Your Atention


