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The presented manuscript of the PhD thesis of Petr Ondrejkovič deals with the results of 

neutron spectroscopy on single crystals of relaxor ferroelectric compound SrxBa(1-x)Nb2O6 (x = 

0.5 and 0.61). Studied compounds belong to the group of tetragonal tungsten bronze relaxors 

which are known to be almost uniaxial. Relaxors are known to disobey well-known Arrhenius 

equation for reaction times of thermally activated processes. They rather follow behavior of 

glass-forming liquids described by Vogel-Fulcher law. The connection between macroscopic 

properties and nanoscale dynamics is still not completely understood and is the subject of 

continuous research. 

The thesis manuscript has altogether 128 pages including attachments, 56 figures and 196 

structured references. It is written as follows: in chapter 1, the author introduces the 

background of physics of ferroelectric relaxors and ferroelectrics in general. Special attention is 

given to studied uniaxial compounds. In chapter 2, neutron scattering methods are described in 

detail. Author puts a lot of focus on neutron instrumentation, which is important to understand 

in order to plan successful inelastic neutron experiments. He nicely shows how to go to the limit 

of neutron scattering instruments by adjusting shape of the beam. However, some chapters like 

2.2.1 Neutron sources or 2.2.2 about monochromators could be shortened. Last part of chapter 

2 is devoted to neutron scattering experiments and results.  
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In chapter 3, author is dealing with computer simulations of uniaxial relaxors in the framework 

of Ginzburg-Landau-Devonshire model. In chapter 4, all results are summarized and discussed 

with respect to simulations. Finally, the study is summarized in Conclusions section. 

As an evaluation I can state, that author succeeded in combining of the triple axis and 

backscattering spectroscopy in order to fight with instrument resolution. The presented 

manuscript is a useful contribution to the field of relaxors and glassy compounds in general, 

specifically by showing use of high-resolution neutron spectrometers, like IN16B. Petr 

Ondrejkovič also provided detailed interpretation of the data with respect to computer 

simulations. Important conclusion is that he found connection between frequency dependence 

of dielectric susceptibility with nanoscale lattice modulations. Thesis is written in a clear and 

structured way and to my knowledge, presented results are unique. 

Here are several comments to the author: 

1) Chapter 2.2.2 (page 44) – You mismatch words curved and bent. Please explain what 

means “elastic bending of a curved crystal plate”.  Why is Si usually bent and PG crystals 

not?  

2) Chapter 2.3.1 – Presented elastic plots (Fig. 2.11a) can be collected also using diffuse 

scattering spectrometers (like D7). What will be advantages/disadvantages of such 

measurements? Will it be useful to use polarization analysis?  

3) Chapter 2.3.2 – How the instrument resolution in text and in Table 4.1 was determined? 

Is resolution dependent on the used crystal?  

4) Chapter 2.3.4 (page 67) – Neutron experiment showed significant shift of optical phonon 

branches (2 meV). There are stated two reasons, which are not causing this discrepancy. 

Can you list possible explanations of observed shift? 

Petr Ondrejkovič has already published 17 articles in international peer-review journals, three 

of them are directly dealing with studied topic (and he is the first author of them). In his thesis, 

he demonstrates his big understanding of neutron scattering and ability to analyze the data and 

do independent research. After addressing my comments above I strongly recommend that 

dissertation should be accepted. 
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