CTAHOBUWUWE
BbpPXY ANCEPTaALMOHEH TPyA 3a npuaobuBaHe Ha obpasoBaTtenHa n Hay4yHa cTeneH
~AOKTOP”

ABTOp Ha AncepTtaumoHHuA TpyAa: Pocmua Masnosa

Tema Ha AncepTaumMoHHUA TpyA: KOMI’I}OT'prO MmoaennpaHe Ha KanaunTuBHU paspAaaun

YneH Ha Hay4yHOTO Xypu: Nnpo¢. Credka PngaHosa

1.

AKTyanHOCT Ha npobaema

MpeacTaBeHaTa AMcepTauma ce CbCTOM OT yBOA, AUTepaTypeH 0630p, 3 rnaBuM B KOWUTO ca
npeacTaBeHn pesynTaTuTe Ha AOKTOPAHTa, OCHOBHW MPWHOCK, CMIMCBK Ha Nyb6anKaummute u
nvTtepaTypa. [ucepTaumaTta e usnoxKeHa Ha 137 cTpaHuum, cbabpka 94 durypu, 3 Tabanum un
114 unMTUpaHM AnTepaTypHU U3TOYHMKA. KanauuTuBHUTE paspaam ca eauH OT OCHOBHUTE
TMNOBE ra3soBM PaspsAaMN, KOUTO Ce U3MNON3BAT B CbBPEMEHHUTE NAa3MeHN TexHoorMu. Tosa
e TpyAHa 33a4a4a M 3a HeMHOTO peluaBaHe e HeobxoauMo pa3paboTBaHETO Ha CbBPEMEHHMU
MeTOAM U aITOPUTMMU.

CTeneH Ha No3HaBaHe CbCTOAHUETO Ha Npobaema

MbpBea rnaBa AaBa onucaHWe Ha npobaema 1 noapobeH nutepatypeH o63op. B cneasalumTe
rnaBu AMcepTaHTKaTa npeasara no-epeKTMBHM MeToAM 3a pellaBaHe Ha 3agadvaTta. C Tosa 1A
nokKasBsa A06p0o No3HaBaHe Ha CbCTOAHMETO Ha npobaema.

CvhoTBeTaTBUE Ha U3bpaHaTa MeToAMKa Ha U3caeBaHe U NOCTaBeHUTe Leu 1 3aaadum
3agavata 3a MoAeIMpaHe Ha KanauMTUBHU Pa3pAaM e C0XHa OT U3UNCUTENCKA r1eaHa
TOYKa. 3a 3a4a4M OT TO3M TUN Ce NpuaaraT CTOXacTUYHN MeToam oT Tuna Ha MoHTe Kapno
meTtoauTe. [lnceptaHTKaTta npeanara nogobpeH MoHTe Kapno metoa, KakTo M napanenHa
peanusaums.

MpuHocK
MpuHoOCKTe B gMcepTaLmMaTa Morat Aa 6bAaT pasaeseHn Ha HAYYHO-NPUIONKHU U MPUNOKHMN:

Hay4Ho-npunoscHu:

1.

PaspaboTeHa e moanduKkauma Ha MoHTe Kapno metog v e goKkasaHa NPUIOKMMOCTTA 1 3a
onpeaensHe Ha pyHKUMATA Ha pasnpeaenieHne B ra3oBu paspaau.

PaspaboTeHa e mogudumKaumsa Ha PIC/MoHTe Kapno meToaa, KOATO NO3BO/ABA CBEXKAAHETO
Ha TPUMEpPEH MOZeN Ha KanauuTMBEH pa3pas KbM eHOMEPEH.

PIC/MoHTe Kapno meTos e NpUoXKeH 3a uscnefBaHe Ha KanauuMTUBHM pPaspagm C roaamo
pascTofHME MEXKAY eNlekTpoauTe. YCTaHOBEHO €, Ye B Ab/Ibl KanaunTueeH pas3pag, AencreaTt
eJHOBPEMEHHO [iBa MeXaHM3Ma 3a HarpsaBaHe Ha M1a3maTa: CTOXaCTUYHO A0 e/IeKTpoaAuTeE U
[AXKaynoso B obema.

M3cnenBaHoO e M3MeHeHMeTo Ha d)yHKLI,I/IFITa Ha pa3npegeneHne no AOb/IKUHATA Ha
KanaunTuBeEH pa3pAaa.



lpunoxcHu:

5.

Pa3pa6OTEHM Ca KOMMKTLPHU CUMynaumn Ha uUscnegBaHUTe MeToAU, BKAKOHUTENHO C
napanennsauma Ha nporpamHuA moaen, Kakto U nporpamMmHa Ccucrema C Bb3MOXXHOCTU 3a
npunoxeHne n e o6yqumeTo Ha CTYyAeHTW.

My6anKaumm no gucepraymaTta

OucepTaHTkata e npeactaBuna 5 nybnvkauum cBbpP3aHU C AucepTaumsTta. EgHa ot
nybanKaummnte e B CnmMcaHMe ¢ MMNaKT ¢akTop, ABe Nyb/iMKauuMm ca B M3gdaHMA C MMMAKT
paHr. OctaHanuTe ase nybaMKaLmMm ca Ha 6bATapCKM €3UK 1 ca B COOPHULM OT KoHbepeHuumn
M3aageHn OT M34aTesncTBOTO Ha TexHuyeckn YHusepcuteT CodmaA. Mo TO3M HayuMH
AMcepTaHTKaTa YyAOBNETBOPABA MWHUMAIHUTE U3MCKBAHMA HA 3aKOHA, KaAKTO W
cneunduryHnTE N3NCKBaHUA Ha TY Codua.

MHeHue n npenopbKu

KaTo usno AaucepraumAta e HanucaHa mHoro aobpe. AcHo M noapobHo ca 06ACHEHM
npeanoXxeHntTe MoandUKaumm 1 HoBocTU. Mimam 3abeneskkn B TeXHUYBCKOTO 0popmMaeHue
Ha gucepTtauuATa. Ha mecTa 3arnaBuATa ca B yaebeneH wpudTa, a Ha Apyrn He ca. Jobpe 6um
6uno ga 6baaT eAHaKBM HascAKbae. Moasarnasusata 6e3 Homepauma ca B CblMA WPKUOT
KaTo OCHOBHWA TEKCT W TOBa 3aTpyAHABa pasrpaHuyaBaHeTo um. Morkeno e ga 6baart B
HaKAOHeH WpudT Hanpumep. B anceptaumaTa uma nek gucbanaHc mexay rnasute. Mbpsea
rnaBa, Koato e ob63opHa, npeacrasnsasa 40% ot obwma obem Ha guceptaumaTta. Mo-gobpe
uwelwe aa 6bae ako OT HeAa 6bAAT NpemMaxHaTU U3NIULWHUTE NoAPOBHOCTN M Aa ce HabnerHe
noseve Ha NPUHOCUTE Ha AMCepTaHTKaTa.

3aKknto4yeHne

[IpencraBeHUAT OUCEpTALMOHEH TPYA OTrOBapsl HAIBJIHO Ha CHBKYMHOCTTa OT KPUTEPHU U
nokazarenu 3a npujoOuBaHe Ha oOpasoBaTenHa W HaydHa ctereH "Jlokrop", chriacHo
3akoHa 3a pa3BUTHE Ha akageMuuHusi cbcTaB B PenyOmmka boarapus (3PACPD),
[IpaBunHuka 3a HeroBoto npuiiarade u [IpaBuinHuKa 3a ycioBHsTa M peaa 3a NpuaoOrBaHE
Ha HAy4YHM CTCIICHM W 3aeMaHe Ha akaJeMudHu IkkHOCTH Ha TY Codusa. YOeneHo
mpernopbyBaM Ha HAy4YHOTO Kypu JAa npucban Ha Pocuma AmngpeeBa I[laBnosa
oOpa3oBareiHata M Hay4yHa cTereH ,,JIokTop mo mnpodecroHaliHO HamnpasieHue 4.6
Nudopmaruka 1 KOMIIOTHPHHA HAYKH.
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1.

Relevance of the problem

The dissertation presented consists of an introduction, a literature review, 3 chapters
presenting the doctoral student's results, major contributions, a list of publications and
literature. The dissertation is set out on 137 pages, contains 94 figures, 3 tables and 114
cited sources. Capacitive discharges are one of the main types of gas discharges used in
modern plasma technologies. This is a difficult task and it requires the development of
modern methods and algorithms.

Degree of knowledge of the status of the problem

Chapter one gives a description of the problem and a detailed literature review. In the
following chapters, the PhD student offers more effective methods for solving the problem.
In doing so, it demonstrates a good knowledge of the problem.

Responsibility of the chosen research methodology and set goals and objectives

The task of modeling capacitive discharges is complex from a computational point of view.
Stochastic Monte Carlo methods are applied to tasks of this type. The PhD student offers an
improved Monte Carlo method as well as a parallel implementation.

Contributions
The contributions in the dissertation can be divided into scientific and applied:
Scientific and applied:
e A modification of the Monte Carlo method is developed and its applicability for
determining the distribution function in gas discharges is proved.
e A modification of the PIC / Monte Carlo method has been developed that allows the
reduction of a three-dimensional capacitive discharge model to a one-dimensional.
e The PIC/ Monte Carlo method is applied to investigate capacitive discharges over a
large distance between electrodes. It has been found that in a long capacitive
discharge two plasma heating mechanisms operate simultaneously: stochastic to the
electrodes and joule to volume.
e The variation of the distribution function along the capacitive discharge length is
investigated.

Applied:



e Computer simulations of the studied methods have been developed, including with
the parallelization of the program model, as well as a program system with
possibilities for application and in the education of students.

Dissertation publications

The PhD student has submitted 5 dissertation related publications. One of the publications
is in the Impact Factor journal, two publications are in the Impact rank journals. The other
two publications are in Bulgarian language and are in conference proceedings published by
the publishing house of the Technical University of Sofia. In this way the dissertation meets
the minimum requirements of the law, as well as the specific requirements of TU Sofia.

Opinion and recommendations

Overall the dissertation is written very well. The proposed modifications and innovations are
explained clearly and in detail. | have remarks in the technical layout of the thesis. In some
places the titles are in bold font and in others they are not. It would be good to be the same
everywhere. Non-numbered subheadings are in the same font as the main body of the text,
making it difficult to distinguish them. They could have been in italics, for example. The
dissertation has a slight imbalance between the chapters. The first chapter, which is an
overview, represents 40% of the total volume of the dissertation. It would be better if she
removed the superfluous details and emphasized the contributions of the PhD student.

Conclusion

The presented dissertation fully corresponds to the set of criteria and indicators for the
acquisition of educational and scientific degree "Doctor", in accordance with the Law for the
development of the academic staff in the Republic of Bulgaria, the Rules for its
implementation and the Rules for the conditions and procedures for the acquisition of
scientific degrees and academic positions at TU Sofia. | strongly recommend that the
scientific jury award Rositsa Andreeva Pavlova the Doctorate degree in professional field 4.6
Informatics and Computer Science.

Date: 20.03.2020 JURY MEMBER: Prof. Stefka Fidanova



