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This PhD thesis presents results on the application of neutron diffraction to study the
lattice and magnetic structure of perovskite-like metal-oxide compounds with the aim
of optimizing some building blocks in electrochemical energy sources and elucidating
the nature of fundamental physical effects leading to different types of ordering in
partially substituted bismuth manganites.

The thesis consists of a theoretical part (2 chapters), an experimental part (3 chapters),
a concluding chapter summarizing the main results and contributions and appendices
with cited literature and a list of the PhD student's publications. In the introduction to
the thesis, the motivation for the research is presented and the goals and objectives of
the research work are clearly formulated. In the theoretical part, an overview of the
crystal and magnetic ordering in perovskites is made and the Rietveld method (full
profile analysis) in neutron diffraction is presented. It is noteworthy that Tanya
Malakova is well acquainted with the theoretical foundations and the current state of
scientific research in this .field and approaches the problems with clarity and
confidence.

Chapters 3, 4, and 5 contain the scientific contributions. The third chapter presents
research on yttrium-doped barium cerates used as material for solid-oxide fuel cell
components. It was found that the crystal structure of these materials has
orthorhombic symmetry and the oxygen vacancies are statistically distributed
regardless of porosity and preparation conditions. The fourth chapter presents neutron
diffraction results on a series of spinels based on Ni-Co-O and perovskites of the
systems La-Sr-Co-O, La-Sr-Ca-O and La-Sr-Mn-O, which prove their structural
stability over a wide temperature range and their applicability to replace carbon-based
materials in the gas-diffusion electrode of rechargeable zinc-air batteries. The fifth
chapter is devoted to elucidating the influence of replacing diamagnetic Bi** with
magnetic Nd** ions on the structural and magnetic properties of bismuth-calcium and
bismuth-strontium manganites. The complex mutual influence of their electrical and
magnetic properties is confirmed, and the change in the effective size of the cation in
the lattice node of Bi*" leads to significant structural changes, highlighting the
important role of the outermost electron pair in Bi*". The ground state of these
manganites was found to be antiferromagnetic and highly divergent from the ideal
charge and orbital ordering.



The thesis is built on 5 publications, of which 3 are articles with an impact factor (one
each in quartile Q2, Q3 and Q4) and two are conference presentations published in
full text. Tanya Malakova is first author in one (Q3) and second author in another
(Q2) of the articles. This highlights her substantial contribution to the results obtained.
These publications already have three independent citations, which demonstrates the
importance of the obtained results and the high researchers' interest in this topic. In
terms of type and number of publications, they satisfy and even exceed the
requirements of IE - BAS for acquiring the educational and scientific degree (ESD)
"Doctor" (PhD).

The used research methodology is adequate to the scientific problem and the achieved
results correspond to the set goals and objectives. The nature of the presented
scientific contributions can be defined as enrichment of existing knowledge and
theories with new facts. The Abstract corresponds to the requirements and contains
the main scientific results and contributions. The thesis, in terms of volume of work
and results, fully satisfies the requirements of the Act on the Development of the
Academic Staff in the Republic of Bulgaria (ADASRB), the Regulations for its
Application, as well as the relevant Regulations of IE - BAS for acquiring the ESD
"Doctor" (PhD).

On the topic of the PhD thesis, Tanya Malakova has participated in presentations at 21
scientific conferences and in one project financed by the Bulgarian National Science
Fund, the total number of projects with her participation being 3. As a PhD student,
Tanya Malakova has completed her scientific and educational program and the credits
she collected exceed substantially the required minimum. I believe that she has the
skills, knowledge and research experience necessary for the PhD degree.

Conclusion. The thesis contains scientific results of high quality, representing
an original contribution to science and satisfies all the requirements of the ADASRB
and the Regulations for its Application, as well as the relevant Regulations of the IE -
BAS. The presented assets characterize Tanya Malakova as a promising scientist,
capable of independently conducting scientific research in the field of her specialty.
Therefore, 1 strongly suggest to the esteemed jury to award Tanya Dimova Malakova
the ESD "Doctor" (PhD) in professional field 4.1 “Physical Sciences”, scientific
specialty "Radio physics and physical electronics".
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