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I. General description of the presented materials

The materials submitted by the external doctoral student Asst. Prof. EImira Dimitrova Vasileva,
in the procedure for awarding the educational and scientific degree "Doctor (PhD)", contain in full
the necessary documents for assessing the results of the training, achievements, scientific value of the
PhD thesis and the contributions of the PhD student.

The candidate Elmira Vasileva has presented a dissertation and an Abstract (in Bulgarian and
English), as well as the required documents, according to the Regulations, requirements, conditions,
rules and decisions for candidates for awarding scientific degrees and holding academic positions at
the Institute of Electronics - BAS. The seven publications included in the dissertation, a CV and
master's diplomas, documents for the originality of the dissertation and the absence of plagiarism,
and other materials supporting the candidate's achievements are also presented.

The documents submitted by the candidate for the defense comply with the requirements of the

Laws and the Regulations in Bulgaria and the Regulations of Institute of Electronics - BAS.

2. General characteristics of the candidate's scientific, applied and educational activities

From the presented CV it can be seen that Elmira Vasileva completed her Master's degree
(1987-1992) at the Technical University, Sofia, in "Microelectronics and Technology of
Microelectronic Production”. Her scientific career began actually in 2003, as a physicist at the
Institute of Electronics. Since 1.12.2022 she has been an assistant professor at the Institute of
Electronics and has been enrolled as an external doctoral student since 01.03.2025.

There is no data on teaching activity, which is actually not required by the Bulgarians Law and

Regulations, and the Institute of Electronics Regulations.



The total number of scientific publications in which she is a co-author is 30, of which 7 are in
journals with an impact factor (3 with Q1, 1 with Q2 and 3 with Q3), and 16 with an impact rank.
The PhD student has a large number of participations in national and international conferences with
3 plenary and 2 oral presentations and 27 posters, and has 5 publications in proceedings of
international conferences.

Till now, 11 citations of scientific publications were noted and the Hirsch index i1s h = 3
(Ssopus).

Elmira Vasileva has an impressive participation in 13 international and 1 national (with the
Bulgarian National Science Fund) scientific projects, which are related to the research on the topic of

her dissertation.

3. Analysis of scientific achievements and characterization of scientific contributions

The presented PhD thesis is dedicated to probe diagnostics in fusion devices - a topic on which
the group has been successfully working for years and which is particularly relevant for future fusion
reactors for electricity production..

The dissertation is structured in an introduction, six main chapters, a conclusion, a summary of
the principal scientific contributions and references. It is presented on 135 pages and includes 123
figures and 5 tables. The cited literature covers 174 titles. The work is very well structured and the
presentation is clear, logical and concise.

The presented detailed and analytical review of the literature and previous research gives
grounds to conclude that the PhD student is well acquainted with the main fusion devices and the
achievements in the probe diagnostics in fusion reactors of the TOKAMAK and stellarator type. The
focus is on the TOKAMAK type devices — COMPASS (Czech Republic) and WEST (France) and
the TJ-II stellarator (Spain), in which the experimental studies were carried out.

This has allowed Asst. Prof. Elmira Vasileva, under the guidance of her scientific supervisor
Assoc. Prof. Miglena Dimitrova, to formulate specific tasks adequate to the main aim, which she
successfully implemented and made a subsequent critical analysis and summary of the achieved
original results in the main scientific contributions of the thesis.

Probe diagnostics of plasma is a method with a long history. Its use in fusion devices was
initially based on the assumption that the high-temperature fusion plasma is in equilibrium and the
Electron Energy Distribution Function (EEDF) is Maxwellian. In previous studies of this scientific
group, to which the doctoral student belongs, it was established that in the divertor of TOKAMAK -
type devices and in the wall layer of stellarators, in the presence of strong magnetic fields, the plasma
is non-equilibrium in most cases (depending on the gas used and experimental conditions) and the
EEDF is non-Maxwellian. The method of the first derivative of the volt-ampere characteristic has
been applied to study the EEDF, which shows that in many cases the EEDF can be approximated by
the bi-Maxwellian. This leads to significantly more adequate results for the plasma characteristics in

hese areas important for practical applications.



The PhD student makes a significant step forward in clarifying the processes and factors for the
bi-Maxwellian EEDF by comparing experimental results with those from numerical simulations,
taking into account different types of kinetic processes in the plasma such as ionization, excitation,
diffusion of charged particles in the presence of strong magnetic fields, etc. In non-equilibrium
plasma, which is not fully ionized and contains neutral particles in addition to the charged particles,
a significant part of the electron energy is spent in the processes of direct ionization from the ground
state, but also for excitation with subsequent ionization from excited levels (step ionization). The PhD
student has established that these processes are essential for the bi-Maxwellian EEDF, which is an
important contribution to the understanding and control of the processes in the fusion plasma for its
future applications.

The main scientific contributions of the Thesis have a scientific and applied nature.

The main scientific contributions is in establishing the reasons and conditions under which the
EEDF is non-Maxwellian, when it can be approximated by bi-Maxwellian and under what conditions
it is Maxwellian based on the kinetic processes occurring in the plasma and determined by the
conditions of plasma creation.

The applied contributions are related to:

1) analysis and evaluation of approaches for determining plasma characteristics with different
types of probe techniques and their applicability, depending on the specific conditions of
the experiments;

2) proposed new approach for the correct determination of heat fluxes in the divertor of
TOKAMAK-type devices and establishment of a significant decrease in heat fluxes (by one
order of magnitude) when adding nitrogen to the divertor, which is of great importance for

future thermonuclear technologies for generating electricity.

4. Contribution to the publications included in the Thesis

Elmira Vasileva is a co-author of seven scientific publications included in the Thesis — 2 in
journals with Q1 and high impact factor (Plasma Phys. Control. Fusion), 1 in a journal with Q3
(Contrib. Plasma Phys.) and 4 articles in J. Phys.: Conf. Ser., which appears with Q4 in 2020. In one
of the last articles Elmira Vasileva is the first author. These articles were published in the period
2015-2026. It can be confidently said that:

a) the scientific publications included in the Thesis not only meet, but exceed the minimum

national requirements (under Art. 2b, para. 2 and 3 of the Law) and, accordingly, the additional

requirements of the Institute of Electronics — BAS for the acquisition of the educational and

scientific degree "doctor" in the professional field 4.1 Physical Sciences.

b) the scientific publications included in the dissertation do not repeat those from previous pro-

cedures for awarding a scientific degree and academic position;

¢) Elmira Vasileva's contribution to scientific research and relevant publications is significant;

d) there is no plagiarism proven in accordance with the statutory procedure in the submitted Thesis and

Summary.



5. Critical notes and recommendations
I have no critical remarks. The results obtained in the Thesis open a wide field for continued
research and | recommend in the future optimization of the proposed methods for applications in

specific thermonuclear reactors.

6. Personal impressions about the candidate

My personal impressions are related to Elmira Vasileva's participation and presentations at
international conferences, where she demonstrated a deep understanding and ability to clearly present
the research she has participated in and the results she has obtained. For me, she is an active scientist

with creative potential and clear prospects for a successful future research career..

7. Conclusion

After reviewing the submitted Thesis, Summary and other materials, and based on the analysis
of their significance and the scientific and applied contributions contained therein, I confirm that the
scientific achievements meet the requirements of the Laws and the Regulations in Bulgaria and the
relevant Regulations at the Institute of Electronics -BAS for acquiring the educational and scientific
degree "Doctor". In particular, the candidate meets and exceeds the minimum national requirements
in the professional field 4.1 Physical Sciences and no plagiarism has been established in the Thesis,
Summary and scientific publications submitted for the competition.

Based on the above, I highly appreciate the PhD Thesis presented and recommend Elmira
Dimitrova Vasileva to be awarded with the educational and scientific degree "Doctor” in the

professional field 4.1 Physical Sciences, scientific specialty "Physics of Plasma and Gas Discharge".

28.05.2026 Prepared the opinion:.......cc..cocociiiiiniiinininiinnan.

(Assoc. Prof. Evgenia Benova)



