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This thesis focuses on the investigation of tunable properties of ferroelectric materials in the 
terahertz spectral range and on their applications as tunable elements in photonic structures 
like electromagnetic metamaterials and photonic crystals. The emphasis lies on the incipient 
ferroelectric SrTiO3 and KTaO3 thin films and bulk crystals and ceramics.  
 
The work puts a strong accent on experimental aspects of the subject, temperature-dependent 
and electric-field-dependent properties of a number of materials and structures are 
determined. The interpretation is done within an analysis of the soft mode behavior based on 
the Landau-Devonshire thermodynamic model where an additional relaxation mode coupled 
to the soft mode has been introduced. This view has been recently confirmed also by 
molecular dynamics simulations based on effective Hamiltonian approach performed by a 
collaborating Arkansas group. I would like to emphasize that the work presented in the thesis 
is the first rather systematic one in the field of THz dielectric properties of strained SrTiO3 
films with the emphasis on anharmonic behavior of the soft mode. In my opinion the results 
obtained constitute a significant contribution in understanding of the soft mode behavior in 
strained and unstrained ferroelectrics under electric bias.  
 
V. Skoromets constantly delivers very careful and creative experimental work. During his 
studies I got rapidly used to the fact that his experimental data are always reliable and 
obtained with diligence. Besides the measurements of original data for his thesis he also 
actively participated to the development of the laboratory: among others he designed and 
produced an upgrade of holders of cryostat mylar windows and he set up a femtosecond pulse 
compressor to increase the bandwidth of the THz pulses for the spectroscopy.  

During his doctoral studies Mr. Skoromets has clearly shown that he is skilled not only to 
perform very good quality scientific work, but that he is also able to present his results on an 
international level. He is a co-author of 7 publications in peer reviewed international journals 
(he is the first author in 4 of them); namely, he signed 3 papers in Appl. Phys. Lett. and 2 
papers in Phys. Rev. B. He participated very actively to the redaction of all these papers, 
especially of those where he is the first author. Since 2010 his work has been cited 18 times 
and he presented his work at several international conferences (3 oral contributions and 4 
posters). 

To summarize, I recommend accepting the present work for the defence. 
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