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Referee’s report on the doctoral thesis of Petr Doležal entitled  

“Vibron states in cerium crystalline compounds” 

The refereed doctoral thesis reports on preparation, physical properties investigation and study 

of electronic excitations in a small group of cerium compounds where strong magneto-elastic 

coupling is expected. 

Various techniques were employed in the study of physical properties of these intermetallic 

compounds, both on powder and single crystalline samples. The manuscript includes a very 

detailed preparation and phase purity analysis that is justified by the incongruent melting of 

these materials. Particular emphasis is put on the structural determination and on the 

temperature evolution of the crystal structures. 

Finally, the author challenges the vibron state identification in CePd2Al2 reported previously in 

his own publication [1]: new experimental findings do not confirm the expected behaviour for 

a vibronic state. An exhaustive symmetry analysis attempts at determining the phonon mode(s) 

that can couple with 4f electrons.  

From the formal point of view, the presented work has 142 pages with clearly structured 

chapters. The manuscript is written in a language sometimes difficult to understand. The text 

is full of typographical and grammatical errors. On the other hand, the overall presentation of 

the essential content is appropriate and complete. Equations, tables and figures follow the 

expected standards for publication in peer-reviewed journals. Basic description of the 

underlying theories and used experimental techniques is mostly adequate. 

Chapter 3 describing previously published work on the topic is too short to let the reader 

understand the link between prior knowledge and the new results without reading the cited 

publications. In particular, relevant publications of the doctoral candidate, not included in the 

thesis, could have been summarized in the Section to substantiate the motivation for the 

present study. This weakness is partially eliminated in the Discussion chapter at the expense of 

manuscript clarity. 

Overall, the results presented in the doctoral thesis of Petr Doležal are accurate, original and 

relevant in the field of f-electron intermetallics. The author demonstrates careful and critical 

scrutiny of existing scientific data and his own experimental results. More than 20 publications 

in peer-reviewed journals, not always reported in this thesis, confirm the ability of the 

candidate to work in scientific research in an independent way. 

I recommend this thesis to be accepted by the committee and I believe that after a successful 

defense Petr Doležal can be awarded the PhD degree. 



 

Despite the work being of good quality, manuscript reading brings up many questions and 

comments. The candidate should address these during the thesis defense: 

 You conclude that the unexpected number of magnetic excitations in CePd2Al2 may be 

a consequence of multiple Ce local environments rather than a vibron state. What 

symmetry would the extra position(s) have to have for the third magnetic excitation to 

be allowed? How can you explain its absence in CePd2Ga2? 

 Why can you assume isotropic vibrations (p. 15, eq. 1.17) in the IXS? 

  In the case of the study of the structural transition in (Ce,La)Pd2Al2−xGax series: could 

the diffraction peaks splitting be seen with a better instrumental resolution (for the Al-

rich end of the series) - see analysis in Fig. 5.3? 

 How does the Ce-Ce distance changes across the (Ce,La)Pd2Al2−xGax series? 

 Why do you fix Al/Ga occupation in the Rietveld analysis of powder patterns (also in 

view of the non-ideal mixing concluded later)? Is there a correlation with another fit 

parameter? 

 How do you explain that the measured effective magnetic moments in CePt2Al2 are 

slightly higher than the theoretical value of 2.54 μB for a Ce3+? 

 In the case of CePd2Al2, is it possible that the orthorhombic phase has also a modulated 

structure, similar to CePt2Al2? Could there be a relation between the modulation of the 

crystal structure in the orthorhombic and the AFM structure below TN (for either or both 

compounds)? 

 What is the expected effect of vibron state(s) on the phonon-dependent 

thermodynamical and/or magnetic quantities? 
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