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Academic background 

2003-2007 Charles University in Prague, Faculty of Mathematics and Physics, Ke Karlovu 3, 121 116 

Praha, Czech Republic, Ph.D. studies, specialization: mathematical modeling, doctoral thesis 

defended in 2007 

1998-2003 Czech Technical University in Prague, Faculty of Nuclear Science and Physical 

Engineering, Břehová 7, 115 19 Praha, Czech Republic, specialization: software 

engineering, master degree received in 2003 

 

Work experience and research areas 

10.2010-now Institute of Physics ASCR, Department of dielectrics 

 2018-now serving as the head of the Theory and simulations group 

 Topics: theoretical study of ferroelectric and multiferroic materials, domain structure theory, 

ab-initio, atomic-level, phase-field simulations and calculations, development of 

parametrizations for models based on first-principles calculations 

01.2011-now Faculty of Mechatronics Informatics and Interdisciplinary Studies, Institute of 

Mechatronics and Computer Engineering, TUL 

  Topics: Piezoelectric materials for applications, vibration damping using active-elasticity  

  constrol, energy harvesting, computational chemistry, programming of a computer   

  package ferrodo for simulations of formation and evolution of domain structures in   

  ferroelectrics 

  Teaching: Lecturer of courses: Quantum mechanics 1, Quantum physics of solids,   

  Electromagnetism and optics 

  Supervisor of 1 doctoral student (defended 2016), Supervisor of more than ten master- and  

  bachelor theses. 

10.2007-9.2010Fraunhofer Institute for Mechanics of Materials IWM 

  Wöhlerstrasse 11, 79 108 Freiburg im Breisgau, Germany 

  Ab-initio calculations and atomistic simulations of defect-related properties in ferroelectric  

  oxides, lead-free ferroelectrics, multiscale modelling of ferroelectric materials 

2004-2007 Institute of Physics ASCR and Charles University 

  Doctoral thesis: Simulation of domain structure formation in ferroelectric materials 

  Development of the computer code ferrodo 

2001-2003 Institute of Physics ASCR and Czech Technical University 

Master thesis: Selection rules for inelastic neutron scattering 

 

Publication record 

44 publications in impacted journals  (10 within the last 5 years), 1070 citations, h-index: 17 

(SCOPUS) 
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Scientific interests 

• Expert in the field of ferroelectric materials: ferroic domains and domain walls, phase 

transitions, phenomenological phase-field-type modelling, Landau theory, development of 

model parametrizations for simulations. 

• Expert in ab-initio and classical modelling of ferroelectrics. 

• Author of a large simulation package ferrodo for simulation of development of 

ferroelectric domain structure under various external influences. 

• Expert in programming (C/C++, Python, Linux shell, Perl),  

• Expert in vibration damping using the active-elasticity control approach. 

 

International conferences 

More than 50 contributions (more than 40 talks including 3 invited). Invited contributions: 

  - Joint IEEE ISAF-IWATMD-PFM Conference, Atlanta 2017 

  - The International Meeting on Ferroelectricity, San Antonio 2017 

  - Polish-Czech Seminar on Structural and Ferroelectric Phase Transitions, Kouty 2018 

 

Research interests and recent activity 

Phenomenological modelling of ferroelectric domains and domain walls. Development and maintenance of 

the simulation package ferrodo (of which I am a principal author), designed for modelling of formation and 

evolution of domain structures in ferroelectric materials. First-principles and atomistic shell-model 

simulations of static and dynamical processes in solids. Bridging scales between models of solids. Nuclear 

magnetic resonance. Suppression of vibration damping using active-elasticity control. The main works 

related to the project are: (i) parametrization of the Landau-Devonshire model for BiFeO3 using first-

principles calculatiosn [Phys. Rev. B 96, 174110 (2017)]; the same methodology was recently successfully 

used for other perovskites as well (ii) ab-initio calculations and atomic-level simulations in multiferroic 

BiFeO3 showing substantial enhancement of its permittivity in the domain walls [Phys. Rev. Lett. 119, 

057604 (2017)], (iii) analysis of discretization-related effects in phase-field modelling of domain walls [Phase 

Transitions 91, 959 (2018)], (iv) detailed investigation of Ising lines appearing within Bloch-type domain 

walls in BaTiO3  [Phys. Rev. B 92, 094106 (2015)] and study of structure of ferroelectric nanoparticles [Phys 

Rev. B 89, 060101 (2014)], (v) Simulations domains in metal-ferroelectric super-crystals [Nature Materials 

20, 495 (2021)]. 

 

Teaching 

Courses on Quantum mechanics, Physics of solid-state materials and Electricity, magnetism 

and optics 

Supervision of more than fifteen master- and bachelor- theses 

Supervision of 1 doctoral student of the nanotechnological study branch (defended in 2018) 

 

Serving  scientific community 

  Organizing activities 

   ABINIT school on ground state and linear response properties, Prague, Czech Republic, 

   2–6 September 2019 

  Grant reviewer 

   Deutsche Forschungsgemeinschaft (DFG)  

   Israel Science Foundation (ISF) 

   National Natural Science Foundation of China (NSFC) 

  Journal reviewer 

Physical Review Letters (APS), Physical Review B (APS), Physical Review Applied 

(APS), npj Quantum Materials (Nature), Acta Materialia (Elsevier), Journal of Applied 



 

 

Physics (AIP Publishing), Ferroelectrics (Taylor & Francis), Phase Transitions (Taylor 

& Francis), Europhysics Letters (European Physical Society), Computational Materials 

Science (Elsevier) 

Participation in grants 

2004-2007 GAČR 202/05/H003: Physics of complex physical systems (member of the team) 

2006-2007 GAČR 202/06/0411: Domain phenomena in ferroic materials (member of the team) 

2007-2010 German Federal Ministry of Education and Research (BMBF) Framework Programme 

WING, Project Code 03X0510: Computer-based multiscale modelling for design of 

polycrystalline ferroelectric materials for actuators and sensors (COMFEM) (member of the 

team) 

2010-2012 GAČR P204/10/0616: Modern piezoelectric perovskites: Lattice vibrations and domain walls 

(member of the team) 

2010-2013 MPO FR-TI2/165: Piezoelectric ceramics of new generation (member of the team) 

2013-2015 GAČR 13-10365S: Planar acoustic metamaterials with the active control of acoustic 

impedance (member of the team) 

2015-2017 GAČR 15-04121S: Emergent perspectives of ferroelectric interfaces (member of the team) 

2017-2019 GAČR 17-11494J: Multiferroicity in skyrminonic materials (member of the team) 

2018-2022 Operational Programme Research, Development and Education financed by European 

Structural and Investment Funds and the Czech Ministry of Education, Youth and Sports:  

SOLID21 – CZ.02.1.01/0.0/0.0/16_019/0000760 (member of the team) 

2021-2023 GAČR 21-20110K: Semiconductor – dielectric heterostructures for photoelectrochemical 

hydrogen evolution (SeDiHe) (member of the team) 

2021-2025 H2020-EU.1.2.1. - FET Open: Topological Solitons in Antiferroics (TSAR) (member of the 

team) 
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