OPINION

of dissertation for the acquisition of the educational and scientific degree “Doctor” in
professional field 4.1. Physical Sciences, scientific speciality “Physics of Plasma and Gas
Discharge” from a member of scientific jury according to the order of the director of IE—
BAS RD-09-70 dated 04.03.2026: Dr. Krasimir Angelov Temelkov, professor at the Institute
of Solid State Physics “Acad. Georgi Nadjakov”, Bulgarian Academy of Sciences

Author of the dissertation: Elmira Dimitrova Vasileva, PhD student in independent training
at the Institute of Electronics “Acad. Emil Djakov”, Bulgarian Academy of Sciences

Title of the dissertation: Probe diagnostics in fusion devices

1. Relevance of the problem developed in the dissertation in scientific and applied terms.

In recent years, there has been significant interest in new energy sources that are an
alternative to fossil fuels. Nuclear fusion is an inexhaustible, safe, and relatively waste-free method
for the production of significant amounts of energy, which is carried out, maintained and controlled
in nuclear fusion reactors. Despite the efforts made to improve nuclear fusion reactors, there are
still significant difficulties in creating, maintaining and controlling a stable high-temperature
plasma for an extended period of time.

2. Does the candidate know the state of the problem and creatively evaluate the literary
materials?

The author has cited 174 literary sources in the dissertation. These are primarily articles in
reputable scientific journals, monographs, and books by leading specialists in the field. In my
opinion, the doctoral student has mastered the material studied at a very high level and
demonstrates very good knowledge of Nuclear Fusion Devices (NFD), methods for probe
diagnostics of high-temperature plasma for nuclear fusion, and various techniques for processing
Volt — Ampere (V—A4) characteristics.

3. Evaluation of the chosen research methodology in relation to the set objectives and tasks
of the dissertation.

To achieve the goal and solve the tasks set by the PhD student, modern experimental
methods for probe diagnostics have been used to determine the parameters of high-temperature
plasma in a magnetic field in various tokamak and stellarator NFD.

4. A brief analytical description of the scientific and/or applied contributions of the
dissertation.

The PhD thesis contains undeniable scientific and applied contributions. I would like to
summarize the main contributions of the dissertation, as follows:
1) Various methods for probe diagnostics of high-temperature plasma in a magnetic field are
presented, and an analysis of the experimental conditions, under which each method is applicable
for reliably determining the plasma parameters, namely temperature and concentration of electrons,
plasma potential, heat flux, etc.
2) The electron energy distribution function (EEDF) in the COMPASS and WEST tokamak NFDs
and in the TJ-II stellarator has been determined by the first derivative method, and it has been found
out that the EEDF in the different regions of the NFD can be Maxwellian or non-Maxwellian
EEDF, as the non-Maxwellian EEDF has been approximated with the bi-Maxwellian EEDF. It has
been also proven through comparative study on helium and deuterium plasma and via comparing




the experimental results with the theoretical ones obtained with the EIRENE program that the cause
of the bi-Maxwellian EEDF is the ionization of neutral atoms by high-energy electrons.

3) A new method of the “grounded” current determined by the /-4 characteristics has been used
to correctly determine the heat transmission coefficient and heat fluxes in the divertor of tokamak
NFD, when there is an asymmetry in the plasma parameters caused by non-ambipolar currents.
When those currents are taking into account, the heat flux increases. The obtained results have been
also confirmed by infrared thermography. It has been also established that the heat flux is reduced
by one order of magnitude, when nitrogen is added to the divertor of the WEST tokamak.

5. To what extent are the dissertation and contributions the candidate's own work?

The articles are co-authored, as the doctoral student is the first author in one of the
publications. I believe that the PhD student’s personal contribution is sufficient. Indications of
plagiarism are not found. All sources are correctly cited and the material is original.

6. Assessment of the publications on the dissertation: number, type of journals, citations, and
compliance with the national, BAS and IE-BAS requirements.

The results presented in the PhD thesis have been published in 7 articles, of which 3
publications have an impact factor, as follows: two in Plasma Physics and Controlled Fusion (with
an impact factor of 2.300 and a quartile of Q1 for 2024), one in Contribution to Plasma Physics
(with a quartile of Q3 for 2014) and four in Journal of Physics: Conference Series (with quartiles
Q3 and Q4 for 2016 and 2020, respectively, and with SJR for 2024 and 2026). I should note the
exceptional prestige of the international journals Plasma Physics and Controlled Fusion and
Contribution to Plasma Physics. A list of 5 citations of the articles from 2014 and 2016 is also
presented, which is indicative of the quality of the results obtained. The candidate fully meets and
exceeds the national requirements and the requirements of BAS and IE-BAS.

7. Critical remarks.
The dissertation and the abstract are written in clear and precise language and, with few
exceptions, I have not noticed any significant errors.

8. Does the abstract correctly reflect the main points and scientific contributions of the
dissertation?
The abstract accurately reflects the PhD thesis.

9. Other issues.
I have no questions or comments.

10. Conclusion with a positive or negative assessment for the dissertation presented.

My assessment of Elmira Vasileva’s dissertation is definitely positive. I would even dare
to rate it excellent, and I firmly believe that it significantly exceeds the legal requirements for
acquiring the educational and scientific degree “Doctor”. The achieved scientific and applied
results, supported by the high publication activity, give me reason to propose to the esteemed
members of the scientific jury to award to doctoral student Elmira Dimitrova Vasileva the
educational and scientific degree “Doctor” in professional field 4.1. Physical Sciences, scientific
speciality “Physics of Plasma and Gas Discharge”.
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