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Supervisor’s report on the doctoral thesis of Petr Ondrejkovič, entitled : 

 „STUDIES OF RELAXOR FERROELECTRICS WITH SPONTANEOUS POLAR NANOREGIONS“  

(Posudek školitele na disertační práci)  

 

 

Ing. Petr Ondrejkovič graduated from the Czech Technical University in 2008 and in the same year 

he started his Ph.D. studies at the Charles University in the just established doctoral study branch 

“Physics of Nanostructures”. The scientific part of his postgraduate formation has been realized 

under my supervision at the Department of Dielectrics of the Institute of Physics of the Czech 

Academy of Sciences in Prague. I have appreciated his talent for scientific work already at the time 

of his Master studies at the Czech Technical University, where he very actively followed my 

lectures on phase transitions in solids. Therefore, I gave him quite a challenging task, to address the 

the question of polar nanoregions in the relaxor ferroelectric materials and, moreover, to pursue 

these investigations by theoretical and experimental means at a time. 

 

In overall, collaboration with Ing. Petr Ondrejkovič was a really pleasant experience for me. First 

reason for this was his friendly character and our mutual understanding, but the second reason, not 

less important, was that he was highly motivated, active, diligent, thoughtful and well organized 

student. This is also why I have considered appropriate to encourage his curiosity and to allow him 

to acquire a broader scope of experience than what would be a typically needed to accomplish the 

PhD. studies nowadays. In this respect, it is worth to mention his participation at the Hercules 

European School in 2010, followed by one-year fellowship at the Institute Laue Langevin in 

Grenoble (locally supervised by Dr. J. Kulda), as well as the six-month fellowship at the Ceramics 

Laboratory, EPFL Lausanne in 2012-2013 (locally supervised by Prof. N. Setter). 

 

I would like to stress that the physics of relaxor phenomena is a difficult subject, highly debated in 

the scientific community. The thesis itself employs the most advanced inelastic neutron scattering 

instrumentation on the one hand and the state-of-the art computer simulation strategies on the other 

hand. Both techniques are pushed close to the current limits in order to address the difficult problem 

of atomic scale dynamic correlations in a strongly disordered lattices at the nanosecond timescales. 

Computer simulations presented in this thesis were performed by a computer program coded and 

maintained by my former Ph.D. student Dr. Pavel Márton, but the additional original scripts and 

invention of Ing. Petr Ondrejkovič gave it a completely new dimension of application, in particular, 

it allowed to employ it for studying frequency and temperature dependent dielectric function of 

disordered materials. Finally, the inelastic neutron scattering as the primary experimental tool 

required having success in the highly competitive neutron beamtime proposal selection process, 

planning the work well in advance with technicians and beamtime scientists, and so on. Ing. Petr 

Ondrejkovič has learned to master all these procedures. For example, the key inelastic neutron 

experiment of this thesis, obtained in a backscattering geometry, has been solely his idea and it was 

him who he had the leading role in the whole process, from the very first contact with beamline 

scientists, via writing the proposal, participation in the testing of the instrument the experiment 

itself, etc., till to the presentation of the anticipated results revealed by a sophisticated data analysis. 
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During his Ph.D. studies, Ing. Petr Ondrejkovič has participated in many scientific activities of the 

Department. Those related to ferroelectric nanodomains or to the modulated uniaxial ferroelectrics, 

could have been possibly included in the thesis. Nevertheless, for his Ph.D. manuscript, Petr has 

narrowed the subject to the so called uniaxial relaxors. Consequently, the thesis is focused on a 

single system and it is writen a very compact way. This fortunate choice allowed to put aside many 

conceptual difficulties associated with the dimensionality of the OP space and its relation to the real 

space. As a result, it enabled discussion of the essential relaxor phenomena in a minimalistic model.  

 

From my perspective, I can say that Ing. Petr Ondrejkovič in his thesis had definitely brought a 

major contribution to the specific field of relaxors and that he demonstrated abilities to perform 

independent scientific research. In summary, it is my pleasure to recommend the thesis of Ing. Petr 

Ondrejkovič to be defended in front of the respected committee.  

 

I am convinced that the candidate deserves the Ph.D. degree. 
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