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The thesis covers three distinct topics, all of which are timely and of high scientific interest. The main 

focus is the growth of graphene on copper and gold, both in the liquid and solid states. Although graphene 

growth has been studied for two decades, many challenges remain unresolved. Addressing these 

challenges is crucial for the industrial-scale synthesis of graphene and, consequently, for its broader 

applications. Therefore, detailed and preferably in situ studies are essential. 

The second topic concerns the growth of zinc selenide nanowires, while the third focuses on the growth 

of tin selenide platelets. Both materials have been the subject of recent investigations, and there is 

significant interest within the research community in developing reliable preparation methods. 

Finally, the work of Ing. Kristýna Bukvišová also contributes to the development of electron microscopes 

capable of in situ monitoring of reactions at high temperatures. This advancement extends far beyond the 

field of low-dimensional materials and remains highly relevant. 

Meeting the goals set: 

Although the aims are mentioned throughout the thesis, I would prefer a clear formulation of them at the 

beginning. Nevertheless, it can be stated that the mentioned aims were generally met. An important goal 

was to understand the specifics of graphene growth on molten metals. I can conclude that this goal was 

well addressed and that several important results were obtained. The work of Ing. Kristýna Bukvišová 

thus provides new insights into the growth mechanism, which will be useful not only for further research 

but also for practical applications and the development of growth reactors. 
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Problem solving and dissertation results: 

The presented thesis demonstrates that Ing. Kristýna Bukvišová possesses both deep expertise and 

strong problem-solving capabilities. The work includes instrumental development, data acquisition, and 

sophisticated data processing. A positive aspect is that Ing. Kristýna Bukvišová also critically evaluates 

the data, discussing both their strengths and limitations. 

Part of the results, mainly related to ZnSe nanowires, has been published in the paper Real-Time Study 

of Surface-Guided Nanowire Growth by ln Situ Scanning Electron Microscopy, ACS Nano, 16 (11 ), 

18757-18766. Ing. Bukvišová shares first authorship with a colleague, and her significant contribution is 

thus acknowledged. The main results related to graphene growth have been submitted in the manuscript 

Capilfary Wa ves Drive the Self-Assembly of Graphene on Mo/ten Meta/s, where Ing. Bukvišová is the first 

author. 

The number of publications directly covering the thesis topic is relatively low. On the other hand, the 

quality of the journal in which the work has been published is excellent. I also acknowledg� that Ing. 

Bukvišová has acquired a large amount of data with strong potential for several follow-up publications. 

Furthermore, she is a co-author of a considerable number of papers related to electron microscopy, which 

can be regarded as indirect outcomes of the thesis. 

lmportance for practice or development of the discipline: 

The thesis presents a wealth of interesting data that are valuable for both fundamental research and the 
practical applications of the studied materials (graphene, ZnSe, SnSe). ln particular, the data are 
important for optimizing the synthetic protocols of these materials. A second valuable aspect is the 
contribution to the development of in situ microscopic techniques, which are crucial for the further 
advancement of materials research in general. 

Formal adjustment of the thesis and language level: 

Formally, the thesis is well written. The level of English is adequate. Some typo's (liqud/liquid) are present 
but their number is relatively small and it is not affecting readability of the text. 

Questions and Comments: 

1. How does the change in the heat capacity of copper when transitioning from the solid to
the liquid phase affect your data?

2. What kinds of impurities in graphene do you typically observe?
3. Is it possible that the graphene flakes are connected by a carbon chain?
4. What is the typical amplitude (if observed) of the vibrations on the surface of molten

copper?
5. The surface of molten metals tends to fluctuate. Do you observe such behavior?
6. What is the origin of the peaks at ca. 500 cm-1 and at ca. 2400 cm-1 in G/Cu in Figure

2.19?
7. Why is the folding effect discussed for graphene on gold not observed for graphene on

copper?
8. ln Figure 2.22, do the dark regions correspond to a graphene bilayer? lf so, could you

provide more details on their formation?
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Conclusion: 

ln my opinion, the reviewed thesis fulfills all requirements posed on theses aimed for obtaining PhD 

degree. This thesis is ready to be defended orally, in front of respective committee. 

ln Prague, date 20.8.2025
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