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Stella Skiadopoulou started her PhD study in Department of Dielectrics, Academy of Sciences 

of the Czech Republic in October 2013. She was involved in Initial Training Network under 

Marie Curie Action of European project NOTEDEV, which was devoted to training of PhD 

students from seven laboratories and five countries (UK, France, Lithuania, CZ, Russia). 

Official name of the EU project was “Novel Type of Terahertz Devices”, but this PhD thesis 

is devoted to studies of Spin and Lattice Excitations in Multiferroics using THz, Raman 

and IR spectroscopies.   

The thesis is divided into four chapters. The first theoretical chapter gives very nice 

introduction to multiferroic and ferroelectric materials, as well as to phonons, magnons and 

electromagnons. The second section describes the experimental methods used, i.e. FTIR, 

Raman and time-domain THz spectroscopies. The main part of the thesis (chapter three) 

represents achieved results and their discussion. This chapter is divided into three subsections 

according to multiferroic materials, which were investigated. Finally, the main conclusions 

are given in chapter four. The structure of the thesis is appropriate, the text is very clearly 

written. I particularly appreciate the very nice theoretical introduction with interesting 

historical comments. Here I learned that Schrödinger was the first physicist, who used the 

term “ferroelectric” already in 1912, although first ferroelectrics was discovered by Valashek 

in 1921. Also the explanation of static and dynamic multiferroic coupling is very clear. I plan 

to use this chapter as a textbook example for my next students. 

The most important are the experimental results obtained on three multiferroic systems. The 

first one is the canonical and in literature mostly studied multiferroics BiFeO3. Stella 

investigated phonons in both ceramics and thin film samples at temperatures from 10 to 900 K 

and observed softening of several phonons on heating, explaining increase of static 

permittivity with rising temperature towards ferroelectric TC = 1120 K. The IR spectra of the 

thin films are unique, they are practically published for the first time in the literature. In THz 

spectra of the bulk BiFeO3 ceramics, a number of spin excitations, which soften on heating, 

were observed. Since these magnons are also seen in Raman spectra, Stella published for the 

first time a statement that these excitations must be electromagnons, because polar excitations 

must be both IR and Raman active in the ferroelectric phase. This statement was subsequently 

confirmed by Kézsmárki et al., because he observed directional dichroism in BiFeO3, which is 

independent confirmation of the electromagnons in this material. In this chapter, I also 

appreciate the comparison of temperature dependence of all electromagnon frequencies 

published by several groups in six independent papers. Two highest-frequency 

electromagnons were discovered for the first time by Stella, and their behavior in external 

magnetic field was investigated. 

The second part of the experimental results is devoted to a completely new material: 

Pb2MnTeO6. Here a structural and antiferromagnetic phase transitions were discovered and 

published for the first time. Co-authors prepared the samples, characterized the crystal 

structure, realized heat-capacity, magnetic and dielectric measurements and performed first 



principles calculations. Stella was responsible for the phonon studies using IR, THz and 

Raman spectroscopies. The first-order structural phase transition has huge influence on the 

phonon spectra, because multiplication of unit cell occurs below TC. However, dielectric and 

theoretical studies confirmed non-switchable antipolar phase, so Pb2MnTeO6 was assigned as 

a rare case of antipolar antiferromagnets.  

The last part of the thesis is devoted to Ni-based tellurides. Ni3TeO6 is known as a new 

multiferroic with the highest magnetoelectric coupling among all multiferroics. THz and 

Raman spectra revealed two spin excitations which were assigned as electromagnons. Stella 

also investigated Ni2MnTeO6, discovered distinct shift up of its ferroelectric phase transition 

and observed one magnon in the THz spectra. More interesting results were obtained on Co-

doped Ni3TeO6. Néel and ferrolectric phase transition temperature remained the same as in 

pure Ni3TeO6, but much more interesting magnon spectra were observed. Magnon frequencies 

exhibit distinct shifts and splitting with magnetic field. Some of the magnons were discovered 

also in Raman spectra, therefore they were assigned as electromagnons. Activation of the 

electromagnons was explained by exchange striction.   

All together three papers were published in international journals Phys. Rev. B and Inorg. 

Chem., both with high impact factors. Two other papers are now prepared about Mn and Co-

doped Ni3TeO6. Stella was active also in investigations of others dielectric systems, so she 

published three additional papers, which are not included in the thesis.  

Stella was able to learn all new experimental techniques very fast and during the last four 

years she manifested her capability of individual scientific work. For that reason I recommend 

acknowledging this work as successful Ph.D. Thesis. 
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