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1. AKTyanHoCT Ha paspaboTBaHWsi B AMCEPTAUMOHHMA TpyAd Npobrnem B HayyHO U
Hay4YHOMNPWUNOXHO OTHOLLEHME.

M3cnegBaHeTo Ha KanauuvTUBHM rasoBW paspsgv Ype3 KOMMTbPHO MoAenvpaHe
npeacTaBnsiBa akTyanHa 3agada. [1nasmeHuTe MUKPOENEKTPOHHW TEXHONOrMn M3nonasar
LUMPOKO ra30B paspsig B KanauuMTMBEH XMMUYECKM peakTop nopagu npegumcreaTta B
CpPaBHEHME C MHOYKTUBHUTE PEaKTOPU U TEXHONMOrMUTE Ha Bas3ata Ha XMMUYHU PasTBOPMU.

MpunoxeHusaTa ca B LWUMPOKN pamMKkn OoT obpaboTka n Mogmdukaumsi Ha NOBbLPXHOCTU
[0 CEeNeKTUBHO eLBaHe u oTnaraHe Ha crioese. pu CbBpeMEHHUTE TEHAEHLMN HA pa3BuTne
B MOCOKA Ha HaHO-TEXHONOMMUTE Hay4yHOMPWIIoXKHATa CTOMHOCT Ha M3cneaBaHuATa Mo
TemaTa Ha gucepTtaumaTa € OT HECbMHEHA BaXKHOCT.

B Hay4HO OTHOLLEHME MONy4YaBaHETO Ha AaHHW 3a XapakKTEPUCTUKUTE Ha paspsiguTe
Oo3Ha4yaBa no-4obpo Mno3HaBaHe Ha U3NMYHUTE nNpouecM M [aBa Bb3MOXHOCTM 3a
pa3paboTkn Ha TEXHOMOTMYHM pPEXMMK, MOoAxXoaswM 3a paspaborBaHe Ha npubopn C
oTHanpepn 3a4afeHn XxapakTepUCTUKK.

2. CrteneH Ha no3HaBaHe CbCTOSHMETO Ha Mpobrnema n TBOpYecKa UHTepnpeTaumsi Ha
nutepatypHusa martepuvarn.

B nutepatypHus 0630p ce pasrnexgar OCHOBHWM BbMNPOCU 3a KanauuTuUBHUTE
pa3psian, 3a OCHOBUTE Ha W3MNOM3BaHWA MeTon 3a MogenupaHe ,Hactuua B Knetka“,
N3Non3BaHUTe anropuTMun, YNCrneHn METOAM U NporpaMHo ocurypsisaHe. Lintnpanm ca obuwo
114 nuTepaTypHU U3TOYHWUUM, OT KouTo 97 Ha natvHuua, 12 Ha knpunuua v 7 UHTepHeT
agpeca. HanpaBeHuaT 0630p M oGCbXOaHEeTO Ha pesynTraTtute nokassaTt MHOro gobpo
no3HaBaHe Ha Nnpobnemute, KOUTO ca NpegMeT Ha aucepTaumsTa.

3. CvoTtBeTCcTBME Ha wm3bpaHaTa MeToAMKa Ha wu3credBaHe W MocTaBeHata uen u
3aflayv Ha gncepTauMoHHUA TPYA C NOCTUrHaTUTE NPUHOCHK.

Kato ce uma npeaBua WHTEPOUCLMMIIMHAPHUSA XapakTep Ha wuacnegsaHudta 3a
pewaBsaHe Ha M3MYHK NPobremMn CbC CcpeacTBaTa Ha KOMMTLPHO MoAenunpaHe, cumtam
n3bpaHata metoguka ““actmua B knetka ¢ MoHTe Kapno ygapwu” 3a mogenupaHe Ha
KanauuTuBeH paspsj 3a nNpaBufeH noaxon 3a NnocTuraHe Ha uenuTe U 3agadvre, Kakto ca
npegcraeseHun Ha cTp. 1 Ha AncepTauusaTa.

4. Hay4yHu n/unv Hay4HONPUNOXHU NPUHOCK Ha AMCEPTALMOHHUS TPYA.
MpuHoCcHMTE B AMCEPTAUMOHHMA TPyd UMaT OCHOBHO Hay4yeH W HayYHO-MPUIIOXeH
xapakrep.



PaspaboteHa e mogmndmkaumsa Ha MoHTe Kapno meTtona 3a mogenupaHe Ha ygapute
Ha YacTuumuTe B NnasmaTa B KanauuTMBHWU ra3oBu paspsav 1 e JoKasaHa NpunoXxXumMocTtTa 1
3a onpegensHe Ha (PyHKUMATa Ha pasnpefeneHe Ha enekTpoHuTe No eHeprnga. HanpaeseHo
e BanugupaHe Ha Mofena 4pe3 CpaBHEHWe CbC Cryyau, 3a KOUTO MMa aHanuMTU4HO
peweHune. PaspaboteHa e mogudmkauusa Ha metoga “Yactuua B knetka ¢ MoHTte Kaprno
yoapu”, KoaTo No3BonsiBa Npu onpeaeneHn ycrioBusl, CBeXXA4aHeToO Ha TPUMEPHU MoLenn Ha
KanauuMTuBHM paspsam KbM egHoMepHWU. 3a NpbB MbT MeToAbT “YacTmua B kneTtka ¢ MoHTe
Kapno ygapu” e npunoxeH 3a mogenvpaHe Ha KanauuTuBHU paspsagun C rofnsiMo pascTtosHue
MeXay enekTpoamuTe, KOeTo € OT UHTEepecC 3a TEXHOMOrMYHWU NpunukeHus. 3a nNpbB MbT B
MOZenN e mnscrneaBaHoO M3MEHEHMETO Ha dyHKUMATa Ha pasnpegeneHue no AbikuHata Ha
KanauntmeeH paspsg. KbM HayyHUTe npuMHOCKM ca W pesyntaTtuTe OTHOCHO (OU3MYHUTE
MexaHU3Mu 3a noaabpXaHe Ha KanauuTUBHW paspsiauv, Kato 3a NpbB MbT € YCTAaHOBEHO, Ye
B AbNblr paspsan gencTBaT egHOBPEMEHHO [Ba MexaHu3Ma 3a HarpsiBaHe Ha nrasmara:
CTOXaCTUYHO A0 enekTpoaute u axaynoso B obema.

Pa3paboTeHn ca KOMMTbPHU CUMYynaLMK Ha n3cnenBaHUTe MeToAM, BKIOUYNTENHO C
napanenusaumsa Ha nporpaMmHus mogen. PesyntaTin, KOMTO MMaT NPUHOC KbM 00y4YeHMeTo, e
paspaboTeHaTa nporpaMHa cuctema 3a u3crefBaHe Ha TpenTeHus B TPenTdAw, Kpbr C
HernvHeeH KanauuTer.

5. MpeueHka Ha nyGnvkauumTe No gucepTaumoHHUSA TPyA.

Pesynatnte oT anceptaumoHHUS Tpy4 ca npeactaBeHn B 5 nybnukyBaHu ctatuum, oT
Kouto 1 B crnmMcaHue ¢ MMmnakT dpaktop, 2 B u3gaHuna ¢ SJR n 2 B nsgaHus, pedepupaHi B
HALUWMLO. Cumtam, 4ye Te3n nybnukaumm npenctaBAT MHOro Aobpe HayyHUTe U HayvHo-
NPUNOXHUTE NOCTUXKEHUS HA JOKTOpPaHTKaTa npes HayyHaTa O6LHOCT.

6. MHeHWa, NpenopbKN U BENEXKN.

M3noxeHneTo Ha maTepuana € forMyHo u cterHato. [lucepraumsaTa e HanucaHa Ha
MHOro 4o6bp 6bArapckn e3mk ¢ No3HaBaHe Ha rpamaTuyHMTE Npasuna. YacTt ot nonyyeHuTe
pes3yntaty umaT NOTBbPXKAEHUE M OT eKCNepUMeEHTarnH1 pesynTtaTi, KOMTO Makap 1 Aa He ca
YyacT oT paboTaTta no gucepTtauundara, bmuxa ganv nogkpena Ha HanpaBeHUTe U3BOAMW.

7. 3akntodeHve

Ha ocHoBa Ha M3NOXEHOTO MO-rope, cyuTaMm, Ye NpPeacTaBeHUAT AucepTaunoHEH
TPy4 OTroBaps HanmbfHO Ha M3UCKBaHWSTaA Ha 3akoHa 3a pa3BUTUETO Ha akageMWUYHUS
cbecTaB B Penybnuka Bvnrapusa u Ha MNpaBunHuka 3a ycnosusita v peaa 3a npugobusaHe Ha
Hay4HM cTeneHn B TexHunyeckns yHusepcutet — Cous.

Mpegnaram ybedeHO Ha yBaXaemMOTO HayyHO Xypu Ja npucbau Ha mar. us.
Pocuua AHppeeBa lNaBnoBa Hay4yHaTa n obpasoBaTesnHa cTeneH ,JoKTop.
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1. Relevance of the problem

The study of capacitive gas discharges by computer modeling is an important research topic.
Plasma microelectronic technologies make extensive use of a gas discharge in capacitive
chemical reactors because of their advantages over inductive reactors and techniques based
on chemical solutions.

Applications range from surface treatment and modification to selective etching and layer
deposition. In the current development trends in the field of nano-technologies, the scientific
value of the research on the topic of the dissertation is of utmost importance.

From scientific point of view, obtaining data on discharge characteristics means better
knowledge of physical processes and enables the development of technological means
suitable for the development of devices with predetermined characteristics.

2. Degree of awareness of the problem and interpretation of the scientific references.

The review of previous results addresses basic problems about capacitive discharges,
“Particle in a cell” modeling method, algorithms, numerical methods, and software to be used
for investigations. The cited references amount to 114, 97 of which in Latin, 12 in Cyrillic and
7 websites. The review and discussion of the results show a very good knowledge of the
problems that are the subject of the thesis.

3. Relevance of the chosen methodology

Taking in view the interdisciplinary nature of research, namely solving physical problems with
the aim of computer simulation tools, | consider the selected Monte Carlo/“Particle in cell”
methodology to model a capacitive discharge for the correct approach to achieve the goals
and objectives as presented in page 1 of the thesis.

4, Contributions

The contributions of the dissertation have mainly scientific and application-oriented value.
Modification of the Monte Carlo method for modeling the collisions of plasma particles in
capacitive gas discharges has been developed and its applicability for determining the
energy electron distribution function has been established. Validation of the model is made
by comparing comparison with cases for which an analytical solution can be found.
Modification of the Monte Carlo collision model for the “Particle in a cell” method was
developed, which allows, under certain conditions, reduction of three-dimensional models of
capacitive discharges to one-dimensional ones. For the first time, the Monte Carlo/”Particle in
a Cell” method was applied to model capacitive discharges with a large electrode distance,



which is of interest for technological applications. For the first time in a frame of a model, the
variation of the distribution function along the capacitive discharge length was studied. The
results on the physical mechanisms for maintaining capacitive discharges can be described
as scientific contributions. For the first time it has been found that in such large electrode
discharges two mechanisms for heating the plasma are simultaneously active: stochastic
near to the electrodes and Joule in the bulk.

Computer simulations of the studied methods have been developed, including parallelization
of the code model. The results that contribute to training purposes and can serve as
educational tools is the developed software system for study of oscillations in an oscillating
circuit with nonlinear capacity.

5. Assessment of the publications on the topic of the dissertation

The results of the dissertation are presented in 5 published articles, 1 of which is in Impact
Factor journal, 2 in SJR ranking journals and 2 in editions, refereed by NACID. | believe that
these publications present very well the scientific and applied achievements of the doctoral
student to the scientific community.

6. Comments, recommendations and notes

The presentation of the material is logical and concise. The thesis is written in very good
Bulgarian language with knowledge of grammar rules. Some of the obtained results are
confirmed by experimental results, which, although not part of the thesis, would support the
conclusions drawn.

7. Conclusion

Based on the above stated, | believe that the dissertation submitted meets the requirements
of the Law of the Development of Academic Staff in the Republic of Bulgaria and the
Regulations for the Conditions and Procedures of Acquisition of Scientific Degrees at the
Technical University - Sofia.

For that reason, | allow myself convincingly to propose to the respected Scientific Jury to
award mag. phys. Rositsa Andreeva Pavlova the educational and scientific degree
“Doctor” (PhD).

26. 03. 2020 Member of the Scientific Jury:

Sofia Prof. dr Sashka Alexandrova, D.Sc.
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