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Referee’s report on Doctoral Thesis by Stella Skiadopoulou 

“Spin and Lattice Excitations in Multiferroics” 

 

 
The proposed thesis focuses on study of spin excitations, lattice excitations and their mutual 

interactions in several materials with interesting electrical and magnetic properties. The 

samples under study have been mostly ceramics, but small single crystals and epitaxial films 

have been investigated in some materials as well. The work by Mrs Skiadopoulou has been a 

part of a complex, wide-ranging investigation of these materials using extensive international 

collaboration. The main methods used by Mrs Skiadopoulou have been far infrared reflection 

spectroscopy, terahertz spectroscopy and Raman spectroscopy. The samples placed in a 

magnetic field in superconducting magnet have been measured using the terahertz 

spectroscopy.  

 

The thesis is divided into 4 chapters including Introduction and Conclusions. Basic 

knowledge on ferroelectrics, ferro- and antiferromagnetics, multiferroics and lattice and spin 

excitations in the materials is summarized in Chapter 1 Introduction (28 pages). Experimental 

techniques including methods of evaluations of experimental results are described in Chapter 

2 (10 pages). Chapter 3 both summarizes crystallographic, magnetic and other properties of 

the materials under study and presents own results acquired by Mrs Skiadopoulou. Subchapter 

3.1 (12 pages) deals with BiFeO3 (bismuth ferrite), subchapter 3.2 (16 pages) presents results 

on Pb2NbTeO6 (lead-niobium tellurate) and subchapter 3.3 (45 pages) concern with 4 types 

compounds based on trinickel tellurate obtained using a nickel-substitution by manganese and 

cobalt. The main results are appositely summarized in Chapter 4 Conclusions (2 pages). The 

thesis cites respectable 270 references. List of publications by Mrs Skiadopoulou, List of 

symbols used in mathematical formulae and List of abbreviations are added lastly. 

 

 

The text is well-structured with only a small number of typing errors. The author logically 

transfers from the description of experimental results to discussion and explanation. The 

figures are clear and well illustrate the subject matter. Of course, the interpretation of 

spectroscopic measurements has to take into account structure (symmetry), its temperature 

dependence (phase transitions), magnetic properties, dielectric measurements etc. obtained 

either from literature or rather from measurements carried out by coauthors on the same 

samples. Methods of sample preparation and their properties needed for the interpretation are 

presented in the respective Chapters. A very extensive international cooperation was realized 

for such purpose, but information on it is very minute. At least, the source / sources of the 

samples (the producers) should be given explicitly. Some information on measurement in 

other laboratories is given only for Pb2MnTeO6 (pages 74-75). 

 

The results reported in the Thesis were published in 3 papers in reputable international 

journals:  

 S. Skiadopoulou et 9 coauthors, Spin and lattice excitation of BiFeO3 thin films and 

ceramics, Phys. Rev. B 91, 174108 (2015), 8 pages. 

Cooperating laboratories: 
 Institute of Physics, The Czech Academy of Sciences, Czech Republic 

 Laboratoire SPMS, CNRS, Université Paris-Saclay, France 

 Department of Materials Science and Engineering, Cornell University, Ithaca, USA 

 Department of Applied Physics, Stanford University, California, USA 

 Kavli Institute at Cornell for Nanoscale Science, Ithaca, USA 
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 M. Remerto et 19 coauthors, Pb2MnTeO6 double perovskite: an antipolar 

antiferromagnet, Inorg. Chem. 55 (9), 4320 – 4329 (2016) + 12 pages of Supporting 

Information.  

Cooperating laboratories: 
 Department of Chemistry and Chemical Biology, Rutgers, The state University of New Jersey 

USA 

 Institute of Physics, The Czech Academy of Sciences, Czech Republic 

 EMAT, University of Antwerp, Belgium 

 Chemistry Department, Moscow State University, Russia 

 Department of Physics and Astronomy, Rutgers, The State University of New Jersey, USA 

 Department of Applied and Engineering Physics, Cornell University, Ithaca, USA 

 Department of Condensed Matter Physics, Charles University, Czech Republic 

 Photon Sciences Directorate, Brookhaven National Laboratory, Upon, New York, USA 

 Department of Physics and Astronomy, State University of New York, USA 

 Spallation Neutron Source, Oak Ridge National Laboratory, Tennessee, USA 

 

 S. Skiadopoulou et 7 coauthors, Magnetoelectric excitations in multiferroic Ni3TeO6, 

Phys. Rev. B 95, 184435 (2017) 

Cooperating laboratories: 
 Institute of Physics, The Czech Academy of Sciences, Czech Republic 

 Department of Chemistry and Chemical Biology, Rutgers, The state University of New Jersey 

USA 

 

 

 

Thesis should highlight contributions of the candidate to presented results. It is not entirely 

clear from the text. I believe that all results concerning infrared spectroscopy, terahertz 

spectroscopy and Raman spectroscopy were obtained by the candidate. She worked in an 

experienced team engaging successfully in physics of ferroelectrics for a long time. 

Therefore, a question comes out what new techniques or improvements of recent methods 

(including calculation and/or modeling) were introduced personally by Mrs. Skiadopoulou. 

Did she take part in sample preparation or other than spectroscopic measurements? 

 

 

Only marginal inaccuracies can be found in the text. 

 Raman backscattering geometry was used, however Fig 2.4 shows a 90° arrangement. 

 Tellurides are oxygen-free tellurium compounds, for example nickel telluride NiTe. 

Oxygen–containing compounds could be tellurites (NiTeO3) or tellurates (NiTeO4). 

Ni3TeO6 is commonly named trinickel tellurate.  

 Numbering of references in the insets of Figures 3.3 and 3.5 is not correct. 

 An alphabetic ordering of symbols and abbreviations in the lists at the end of the thesis 

would be convenient for a reader. 
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Questions and topics for discussion 

 

1. Page 51: ”The thermal radiation from the hot sample entering the interferometer is 

taken into account in our spectra evaluation”. Can you outline the method? 

2. The terahertz spectroscopy was applied also for samples placed in strong magnetic 

fields. Did any difficulties come like an influence of the magnetic field on the 

terahertz apparatus? What geometry of the experiment was used? 

3. An assignment of observed bands in the spectra to phonons, magnons and 

electromagnons is very important part of the interpretations. Could you briefly 

summarize some basic principles of such assignments?  

 

 

 

The thesis presents a large number of original results on the new materials showing very 

interesting properties. Leading world-class laboratories are interested in these materials. I 

believe that Mrs. Skiadopoulou was a valuable member of the scientific team and she proved 

ability to scientific work. I recommend that the thesis should be accepted for the defence. 

 

 

 

 

 

Praha, 3.7. 2017     Doc. RNDr. Pavel Hlídek, CSc. 

            Institute of Physics, Charles University 


