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Overall evaluation of the doctoral thesis and study of the doctoral student :  

The Ph.D. thesis by Nishant Kumar summarizes his research on the transformation of iron oxide thin 
films upon oxidation under well-controlled conditions. In particular, the magnetite-to-hematite 
transformation was followed by low-energy electron microscopy and diffraction (LEEM/LEED), resulting 
in a manuscript submitted to arXiv (arXiv.2605.21176). Besides his first-author publication, Nishant 
contributed significantly to a study in which the biphase model of the hematite surface was finally put to 
rest. Here, Nishant prepared TEM samples to obtain cross-sectional views of the magnetite/hematite 
layers and performed LEEM/LEED analysis of the layers.   
 During his Ph.D. studies, Nishant Kumar demonstrated the ability to conduct multiple 
demanding experiments independently. This included preparing pure hematite samples by PLD-based 
epitaxial growth, preparing samples with a defined phase composition for TEM, coating them in situ with 
Ag layers, and, importantly, cleaning them after lamella preparation for re-use. He successfully 
transferred the epitaxy expertise he gained during his internship at TU Wien to our group. He performed 
analyses using LEEM/LEED and X-ray photoelectron spectroscopy. During his Ph.D., Nishant learned 
to address scientific and technical issues as they arose and developed a solid understanding of the 
topic.  

In his scientific work, in addition to the already mentioned studies, he participated in several 
experimental runs using near-ambient-pressure XPS (CERIC/ERIC) in collaboration with J. Redondo, 
which may result in another publication. In addition, a planned publication on the cross-sectional imaging 
of the magnetite-to-hematite transformation is scheduled for publication in the near future.   

In summary, Nishant reached the position of an independent researcher capable of managing 
the workflow of advanced sample preparation and multi-technique characterization. As the reviewed 
thesis meets all requirements for a Ph.D. thesis, it is ready to be defended orally before the 
respective committee, and I support awarding Nishant Kumar the Ph.D. 
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