BBATAPCKA AKAAEMMS HA HAYKUTE
MHCTWTYT 11O FAEKTPOHVKA

w11 0. 40,2023

PEHEH3UA

OTHOCHO JMCEpTallMs 3a NMPUCHK/IaHe Ha 00pa3oBaTesiHa U HAy4YHa CTeIleH ,,JJOKTOp ™ B
npodecrnoHanHo HampapieHue 4.1 ,, Du3nudecku HayKu' ', HayyHa crieMaaHocT ,,Dusuka Ha
aTOMHUTE M MOJIeKy/IuTe Ha JOKTOPAHT JumMuThp AHrenos JJumMoB ¢ TeMa Ha JUCePTaLIUOHHUS
Tpya: “Moaundukanus n XapaKTepu3upane Ha BbIVIepoaHu (paszn”

Peuenszenr: gou. a-p baaroii Cnacos baaroes, UOTT - BAH

Hacrosiara pelieH3usi € U3roTBeHa B KAYeCTBOTO MU Ha WIEH HA HAy4YHO JKyPU M PELIEH3EHT
o npoieaypa 3a npuaodruBaHe Ha 00pa3oBaTe/Ha U HayyHa CTEIEeH ,,JJOKTOP®, ONpee/eHN ChC
3anoses Ne PJ[-09-149/21.07.2023 . u Ha ocHOBaHuWe Ha peruenue Ha Hayunus coer na MUE-BAH
(ITpotokost Ne 8/14.07.2023 r.) 1 pelueHue Ha IbPBOTO 3acelaHUe Ha HAy4YHOTO KypPH, IIPOBEIEHO
Ha 10.08.2023 r.

Peniensusta ce ocHoBaBa Ha MOJIYHYEHHU CJIEJHUTE JOKYMEHTHU!

- Mon0a ot okTOpaHTa 3a CTapTUpaHe Ha NpOLeAypa I10 3alluTa Ha JMCepTaLUOHEH TPy
Ha Tema: “MoauduKauusa U Xapakrepu3upaHe Ha BbIIEpoAHU (Ba3u’ 3a NpUCHKIaHe Ha
oOpasoBaresniHa M HayuHa creneH “‘Jlokrop” B HayuHo HanpapieHue 4.1 - Ddusnyecku
HayKH, crietnasiHoCT: DU3MKa HAa aTOMUTE U MOJIEKYJINTE;

- Jlucepraiusa 3a npugo0MBaHe Ha oOpazoBaTesiHa U Hay4YHa CTEIleH ,,JJOKTOp ;
p P y p

ABTOpedepar Ha AUCEePTALMITA;

- Jloknaza oT pbKOBOJMTEIS Ha JOKTOPaHTa;

- Konue ot npotokosa Ha cemuHapa (rpeBapuTeliHa 3aliuTa);

- Konue ot numuioma 3a 3aBbplieHa CTeNeH ,,MarucTbp*;

- Cniucpk Ha nmyOnuKanuuTe, H300peTeHUsATa U JIp. HayYHO-IPUIIOKHU Pa3paboTKu;
- Konust ot nmy6nukauuure;

- Konus oT npoTokouTe Ha MOJ0KEHUTE U3IUTH;

- Komnus ot 3anoBe/ra 3a 3a4uciiiBaHe B JIOKTOPAHTYpa U OTYHUC/ISIBAHE C [IPABO HA 3aILUTA;

- CrnipaBka 3a M3IIBJIHEHUE HA MUHUMAJIHUTE W3UCKBAHUA 33 CbOTBETHATa 00JIacT Ha BUCILE
oOpa3zoBaHue WK NPO(eCcHOHATHO HAIpaB/IeHUe B CbOTBETCTBHE ¢ wWi. 20, ai. 2 u 3 ot
3PACPB, choTBeTHO Ha M3UCKBaHUATA 110 4/l 20, an. 5 ot 3PACPDB, kbM KoATO ce npusiarar
HeoOXOTMMHTE JJ0KA3aTeJICTBA;

- Tabnuua 1 n Tabmuua 2 ot Ilpunoxenue 1 kem IlpaBuiiHuka 3a yciioBusita U peja 3a
npuaoOuBaHe Ha HAYYHM CTEIEHU U 3a 3aeMaHe Ha aKaJeMHUYHM [UTbKHOCTH B bbarapcka
akajgeMusi Ha Haykure, ripueT oT O6uoTo crbpanne Ha BAH na 28.03.2011 r. u kopurupan
Ha 11.07.2011 r,, 30.09.2013 r., 29.10.2018 r. 1 10.12.2018 r;




- Tabnuua ¢ kpeauru;
- ABtobuorpadus;

- CnUCBK HA U3HECEHUTE JIOKJIA/IM Ha KOH(EPEHLIMH, CIIUCHK Ha LIMTUPAHUATA U JIp.

Acucrent Jumurbp AnrenoB JlumoB npugobuBa maructbpcka crerneH mnpe3 2012 . cbe
crietanHocT Mukpoenekrponuka u Mudopmanuonnn TexHonoruu, MHkeHepHa (U3MKa KbM
Ousuveckus ¢axynrer Ha Coduiicku VYuusepcurer ,,CB. Kimment Oxpuacku™, Codus
(benrapust). Ciiel1 3aBbpILUBAHETO CU HAKOJIKO M'OAMHU pabOTH B pa3/IMYHU ThPrOBCKM KOMITAHHH,
kato ynpaeurei. Ilpe3 2020 r. nocrbnsa, kato QU3MK M PeOBEH JOKTOPAHT B jabopatopus
»MynrudyHkimonaaTHu Matepuaiid® B MHeTuTyT 1o enexrponuka kbM bAH nosa pbproBOICTBOTO
Ha aou. 1-p Teonop MBanoB MusieHOB. JIOKTOPaHTBT € U3IIBJIHWI UHAMBUAYAJIHUS CH TUIAH, KAaTO
B PAMKMTE Ha TPU FOAMHH YCIIABa [a 3aBbPLUM AUCEPTALIMOHHMS CH TPY/L U [ II0JI0ZKH YCIELIHO
BCHYKHM JIOKTOPAHTCKU U3IUTH 10 YUeOHUS CH IJ1aH. ATECTUPAH € MOJIOKUTETHO 33 TPUTE FO/IMHHU
Ha JJOKTOpPAHTypaTa U € OTYMUCJIEH C [IPaBO Ha 3auura. B3en e ydacTue B 4HeTUPH MEXAyHApPOIHU
KOH(epeHLMH ¢ rnocrepHu AoKi1aau. Mma Tpu nyObaMKauuu ¢ MMIAKT paHr, OT KOUTO y4acTBa C
e/lHa B HacTosaTa npoueaypa. Mima tpu nybnukauuu ¢ umnaxr ¢gakrop, ase ot 11X — Q1 u eaHa
Q2. 3a yuacTue B npolie/lypaTa y4acTsa ¢ JBe oT TaX ¢ kBapTui Q1. IIpu HeoOXoaumMu MUHUMAasIeH
Opoii kpeautu 3a gomyckane 10 3aumra ot 200 1., ac. JlumoB e cvbpan 318 1. B nombinenue,
JIOKTOPAHTBHT € perucTpupas 3asBKa 3a MnareHT 3a uzoOpereHue rnpe3 centemepu 2022 r. Ha
MHCTUTYTCKM CeMMHap (I'bPBUYHOTO 3BEHO) 3a [peJBapUTesHa 3alluTa, ChCTOSUI C€ Ha
20.06.2023 . JIumutbp AHrenos JIMMOB ce npeJcTaps yCHNELHO U OTroBaps M34epraresiHO Ha
BCUUKMTE MY 3aaaaeHu Bbrpocu. Crej IpoBejeHaTa JMCKYCHSl C€ IVIaCyBa OTKPHMBAHETO Ha
npoueaypa 3a 3allydTa Ha JUCEepPTALlMOHEH TPy 3a IojlydaBaHe Ha oOpa3zoBaresiHaTa M Hay4Ha
crerieH “nokrop” no dusuka no HayyHo HarpapieHue 4.1. “@Duszuueckn Hayku”, Hayuna
cneuranHoct “@usuka Ha atomMure M Mosekyaute” oT Jumurbp AuresoB JlMMOB, penoBeH
JIOKTOpaHT, oTuuciieH ¢ npao Ha 3amura ot 01.01.2023 rox. Pesynrata ot miacyBaHeto e-
enuHoayLIHO ¢ 32 miaca “3A”7.

1. Cmpykmypa u coOvprcanue Ha OUCEPMAUUOHHUA MPYO

[Ipe/ICTABEHHUSAT 32 PeLieH3 s IUCEPTALMOHEH Tpy/1 e ¢ 0611 06eM 133 cTpaHuim, CTpyKTYpUpaH
BbB BbBEJCHHME, TPH IVIaBH, 3aK/IIOYEHHE, ChIAbpKAILIO0 0000IeHHe Ha MOJYYEHHUTE pPe3ysITarH,
IPUHOCUTE Ha JUCEPTALMOHHUA TPy U Oubauorpadeka cripaBka Ha M3IOJI3BAHUTE JIMTEPATYPHU
u3touHunM. B Ttexkcra ca w3nomseanu 74 ¢urypu m 10 tabmuum. Ilocouenn ca obuo 211
JINTEPATyPHU U3TOUHUKA. .

KbM nokymenTHTe 3a HacTosllaTa IpoLEAypa € IpUJIoKeH aBTopedepat, KOWTO pe3roMupa
JUCEPTALMOHHMS Tpy[A, MpeICTaBIMKH COUTO M TOYHO HaW-ChLIECTBEHUTE pe3y/ITaTH.
AgTopedeparbsT chabpika 48 cTpaHULM W NOBTaps CTpykrypara Ha auceprauusTa. Coabpka 31
Gurypu u 7 TabauumM, crucek ¢ nyOoaMKaLUMUTe M J0KJIaAWTe Ha KOH(EpPeHLMH y4yacTBalld B
npouenypara. [lpeacrabenu ca 27 nureparypHU H3TOUHULM.



Jucepranusra e oOchaeHa U JorycHara /10 3amura Ha Mucturyrekn cemunap na ME-BAH,
cberosit ce Ha 20.06.2023 r. onmcan B IIpotokon Ne 147.

2. Axkmyannocm na OucepmayuoOHHus mpyo

‘Temara 3acernara B JUCEpPTaLMOHHMs TPY/ € [0CTa aKTya/lHa B HAIUM JHHM, ThH KaTo 3acsra
nojyyagatne, MoAM(UKalMs M XapaKTepu3upaHe Ha BbIiiepoaHu dasu. BeriepoabT moxke ja
CBHIIECTBYBA B Pa3HOOOpa3HU aJIOTPOIHHU CBHCTOSAHUSA M Ja 00pasyBa ChEAMHEHHs C YHHUKAJIHH
KavecTBa. BbriepoaHuTe MaTeprau, KAKTO U KOMIIO3UTHTE U XUOPUIMTE UM y4acTBaT BbB BCHUKH
o0nacTd Ha 4YoBelIKAaTa JEHHOCT: eJIeKTPOHMKA M HAHOTEXHOJIOTMM; €HEepreTHKa; Karasus;
MaTepyialid C BHCOKA MEXaHHYHA W3JPBAJIMBOCT; CEH30PM M JIETEKTOPH; €JIeKTPOIH 3a
CyNepKOH/IeH3aTOpH; OMOMeIMIIMHCKA CeH30pUKa U MHOTO Apyry. M3cienoBare/ickuaT uurepec B
Ta3u o0aacT HapacHa MHoro cies kato Anape I'eiim u Koncrantun Hosocenos npes 2004-2007 r.
ChC CepUs M3CIIEBAHMs O4YepTaxa Bb3MOKHMTE NpuiokeHuss Ha rpadena. Ennu ot Hail-
MHTEPECHUTE U Hal-M3CIIe/IBAHUTE aJITPOITHU (JOPMH Ha BBIVIEPO/IA Ca BBIVIEPOHUTE HAHO-TPBHOU
1 rpa)eHbT, KaTO B IMCEPTALMOHHMS TPY/ Ha TAX € OT/AEe/IEHO 3Ha4YMTEJIHO MSCTO.

OGekT Ha MpeACTaBEHUTE H3CJIEABAHUA Ca IMpOLECHTe Ha MOAM(HMKALMA M CHHTE3 Ha
BBIVIEPO/IHH (ha3H.

I_[e.rmTe, KOMTO Ca IIOCTaBEHHU I1PH TOBA U3CJIEABAHE Ca.

- ONTHMH3ALMsl HA CHILECTBYBAILUTE CIIOCOOM 3a MOAM(DHKALIMSA U CHHTE3 HA BbIVIEPOIHH
dazu;
- Ch3/1aBaHe HA HOBH METO/JM M TEXHHKHM 3a HacoueHa MOAH(uKaLIs;

- OCBIIECTBSIBAHE Ha “‘eKOJIOrnYHa™ MoanduKaLusi U GyHKLHMOHAIN3ALIMS HA BbIJICPOAHM
a3y uype3 npolecd ¢ MMUHHMAJIHO Y4yacTMe Ha TOKCMYHM W PEareHTM M CTPaHU4YHU
MPOYKTH.

3a rocTUraHe Ha IoCTaBeHUTE 1eJIU ca Habesg3aHu JBa IoJaxo/a:

- U3Cjie/1IBaHC Ha XMMHUYCCKH pECaKLMU U MOIIYI(i)YIKaU.Hl’l Ha BbITICPOAHHUTE MaTEpUaJIn;

- uW3c/ie[BaHe Ha MOAM(MKALMUTE HAa B BBIJIEPOJAHUTE MaTepUald B CJIEJCTBHE Ha
MoJIJIaraHeTo MM Ha UMITyJICHA JiazepHa abnauus B TeuHa cpeja (pulsed laser ablation in
liquid - PLAL).

ITocraBenure weJnm W u36paHuTe mOAX0AH 3a THXHOTO HOCTHIraHe ca aAKTYAJIHH H
HHOBATHBHH. lIncepTaumlTa € CTerLaTro, H34epuareJiHo u [106[)6 Hanucana. Jinuun [IO6[)OTO
IO3HABAHE HA npoﬁnemaTuKaTa OT KaHauaara.

-

3. Ananumuuna xapakmepucmuka, OUEHKa u 00CHOE6EPHOCH HA OUCEPMAUUOHHUA MP)YO

ITspBa raasa 3anousa ¢ noapoOHa Kiacugukanuys Ha BbriaepoHure dazu. Onucanu u 1o6pe
neduHupann ca xubpuamsaimsaTa (sp’, sp’, sp'), KpucTaqHata CTPyKTypa M CBOHCTBaTa Ha
BBIVIEPO/a M HEeroBute aiaTpornuu Gopmu. OCBeH crioMeHaTUTe 1o rope rpadeH M BbIJIEPOHHU
HaHO-TPBOM ca onucaHu (QysnepeHd, rpageHoB OKCHJ, peayuMpaH rpad)eHoB OKCHM[, HaHO
JMAMaHTH U JIPYTH aJITPOIHU (JOPMH Ha BbIVIEPO/Ia. 32 OHaIVIe/IABAHE B TA3H IVIaBa ca [Pe/ICTABEHH
MHOYKECTBO CXEMH M M300pakeHusl, yIeCHABALY BHUKBAHETO B TeMaTHKaTa, JOPY M 3a YUTATEIIH,



KOUTO HAMAT II03HAHUA B JaJeHaTa obJ1acT. HpaBI/I BII€YATIICHHUEC 1106p0TO MMO3HaBaHEC Ha
TeMarukKara OT 30paTa Ha HEWHOTO Cbh3/1aBaHe 10 CbBPEMEHHUTE U3CJICABAHNAA.

BbB BTOpa I1aBa ca ONMCAHM CUCTEMAaTHYHO, JI0CTaThYHO M3YEPIIATEeJIHO U ACHO, METOUTE
M3I0/13BaHM 3a OXapakrepusupane Ha Bbriepoanute pazu: XPS; XRD: Raman; TEM; SEM.

TPETa riapa € 1oCBE€TCHa Ha CbUIMHCKATa €KCIICpUMEHTAa/lHa pa60Ta 10 guceprayusaTa 1 ce
SABsABA KJIFOYOBA 10 OTHOILUEHHWE HAa HAYYHHTC ThPCCHUA U IIPUHOCH HA JJOKTOPAHTA. Paznenena e B
HYETUPH [0/ ITIaBU B 3aBUCUMOCT OT M3I10JI3BAHMs MCTO/L Ha MOI],H(I)MKB.LLMH.

W3cnenBana e MoaudUKaLMATa HA MUKPOKPUCTAJIEH I'PaUT U BBIVIEPOAHM CAkKIU C ALETOH,
TosyeH, U deros. Karo M3XoaHM MaTepraiv ca M3MOJI3BAHH /1BA BU/IA IPAQUT ¢ HUCKO U C BUCOKO
KayeCTBO M JIBAa BHM/A CAXKJM C BMCOKO KAaye€CTBO, ¢ BUCOKAa M C HMCKa crieuu@uuHa IUIOLl Ha
aKTHBHATa MoBbpXHOCT. Onucanu ca npoueaypure 3a moaudukauus. Hanpagen e DF T-ananus, 3a
Jla ce CUMYJIMpaT ¥ MOJIe/IMpAT BCUYKH Bb3MOXKHHM XMMUYECKU peakuuu. JJaHHUTe OT aHaau3a ca
aHaJIM3UPAHM M CUCTeMaTu3upaHy B Tadauua. Beuuku peakuuu, ocBeH e/Ha, ca eK30TepMHUYHH (C
ocBoOoyk/1aBaHe Ha eHeprus). llpecmerHar e TUIBT Ha B3aMMOJEHCTBMETO (KOBAJEHTHO, He-
KOBAJIGHTHO), KaKTO W eHepruute Ha Bcuuku 17 peakumu. IlokazaHo e, 4ye u3BbpIUEHHUTE
CHMYJIALIMK [TOTBbPIK/IaBaT eKCIiepuMeHTaIHuTe pesysnrari. Haii-ciabo dyHKkuMoHamM3anusaTa ce
OTpassiBa Ha rpa)MTHUTE MPAXOBE, ThH KATO ca ¢ 1o-nepheKTHa CTPYKTypa U M0-Majko Ae(eKTH.
B no-rosisma crernien MoauQUKALMATA Ce MPOABIBA IIPU CAXKINUTE, KaTO Hall-rosisiMaTa IpoMsiHa ce
HaOJo1aBa npu MoAN(UKALIUATA C alleTOH.

CrienBaiata MOAM(pHUKALMS € HA MUKPOKPUCTAJIEH IpaUT U MOAUDHULIMPAHH CaX/IM BbB BOJIHA
CyCIeH3Msl, OCbIIeCTBeHa ¢ umiyJicHa JazepHa abmauus (PLA) ¢ Nd:YAG nazep. Mmmnyscha
nazepHa abnauusi Ha rpadUTHY YaCTULM CYCHEHUPAHU B PA3IM4YHKM CPEIM 3a CHHTE3 Ha HaHO-
JMCTIEPIUpaHd BBIVIEPOHM (pa3u € €IMH OT HAuMHHUTE Ja ce HM30erHar TOKCHYHH OTHabYHH
npoayktv. ToBa npaBu Ta3u METOAMKA U3KJIOUMTEIHO BaKHA M MHTEPECHA.

[Ipr MopuduKauMaTa Ha MUKPOKPUCTAIHUA TPaUT, J1a3epHOTO METHO € (POKYCHPAHO BBPXY
MOBBPXHOCTTA Ha CYCIIEH3MATA C JIMaMeThp OKOJIO | mm, UMIYJICHT € ¢ HprLHX(MTeHHOCT 15ns’
u yecrora 10 Hz. IIpoGute ca obibuBanu B npoab/ukuTenHoct ot 10 10 15 MUHYTH ¢ pa3jMYHu
JUbJKHHM HA BBJIHATA HA JIA3€PHOTO JbueHHe (OCHOBHA, BTOPA, TPETA U YETBBPTA XaPMOHMYHA - A
= 1064 nm, 535 nm, 355 nm, 266 nm), KaTo 3a pa3JIMYHUTE AbPKMHU HA BbJIHATa ca U3I10J13BaHU
pasjiMyHK eHePruy Ha Jla3epHoTo JibueHue. Cres oOIbUBAHETO CYCIIEH3MUTE Ce JIeKaHTUpaT U 3a
M3MEpBaHe ce B3UMar ciie/] pectosiBade Ha pazinuHo Bpeme (0, 40 u 144 yaca ciies 1exaHTupane).
Crnea MopudMKanuATa ce HAG/IIOABA yBEMYABAHE HA SP° U HAMAJIABAHE HA SP> XMOPH/IM3ALIMUTE
Ha BbriepoaHuTe ¢azu. B npobure ce ycraHOBABa HaaM4MeTo Ha jJedekTeH rpadeH, rpadeHoB
OKCH/I, peyliupaH rpad)eHOB OKCHJ, BbIIEPOAHU HAaHOTPHOH, pynepenn Ceo 1 amopdusupanu C-
HAHO YacTHLM. YCTAHOBEHO €, Y€ IPH [0-KbCU JbJUKMHU HA BbJIHUTE M BUCOKM IUTBTHOCTH Ha
€HepruATa Ha JIa3epHOTO JIb4eHHue rpadena ce amopdusupa. OChLIECTBEHA € ONTUMU3ALMUATA HA
UMITyJICHA JlazepHa aliials Ha MUKPOKpUCTaJIeH rpa(UT BbB BOJIHA CYCIEH3US 10 OTHOLIECHHE
JOb/DKMHATA HA BbJAHATA M IUIBTHOCTTA HA €HEPrusiTa Ha JIa3epHOTO JIbY€HWE. YCTAHOBEHO €
HAJIMYMETO MPEJMMHO Ha peayuupan rpadeHoB okcu1 M AedexreH rpadeH, HO ChLIO Taka ce
OTKpHBa rpa)eHOB OKCH/, aMOpP(EH BbIVIEPO/, XeKCaroHasleH rpaut, eJHOCTEHHH BbIJIEPO/HH
HanoTpbou (SWNT), Hurpupann rpadutHu dasu, okro-kapoon, dynepenn Cro,. Ilpeanoxenara



TEXHHUKA € I[POCTa U OCUI'ypsiBa OTJIMYHU PE3YJITAaTH ITPH HUCKA LI€HA U BUCOKa BB3IIPOU3BOAUMOCT.
HO6HBLT Ha I10JIe3€H MNPOAYKT IIO0 Tadu METOAMKA € Ha IOopAAbUM I10-BUCOK OT MPEAXOJHO
NPpEeJIOKEHUA METO.

CrieIBaIlIMAT €KCIIEPUMEHT € MOAM(UUMPAHE HA CaKAM ¢ MMILYJICHA JlasepHa abnauus BbB
BojHa cycrieHsus. CaxiuTe TMpeJCTaB/IsBaT arioMepaTd OT rpaeHOBH JIIOCHH ChC CHIIHO
amMop(du3MpaH BbIVIEPOA B LEHTPAJHUTE YacTM M MMAT BUCOKA TEPMHYHA M XMMHUYeCcKa
ycToitunBoct. ['paduruzanusara B Te3u CTpYKTYpH 3ano4sa rpu remreparypu Haa 1000 °C. Tosa e
MPUYKMHATA 3@ TO3H EKCTIEPUMEHT /1A Ce U3M0/3BaT MOAU(UIMPAHH C ALIETOH CaK/IH1, 3a I10JTydaBaHe
Ha rpadenononodHu (asu, kato aedexreH rpadeH, peayLupaH rpa(peHOB OKCHJ M rpadeHoB
okeua. Mznon3panusat Tyk nazep e CuBr ¢ ab/pkuHa Ha BbaHata 511 nm, NpoabJIKUTEIHOCT Ha
umryJca 30 ns, ¢ 4ecTOTa Ha nosropenue ot 2 10 20 kHz. ®okyca Ha 71a3epHOTO NMETHO BEIHBK €
3 mm 11o/1 MOBbPXHOCTTA HAa CYCIIEH3UTA U BeJHbK TOUHO BbPXY MOBBPXHOCTTA. [Ipu TO3M MeTo
Ha MoaudUKaLMs ce OTKpUBA NpeiauMHO rpadeHos okcui. IlpenumcTBo crpsMo npeaxoaHure
METOJIMKH €, Ue KOJTMUeCTBOTO Ha MOAM(ULIMpPaH NpoayKT e HaJ 50% u 3HauuTe1Ha MoIuUKaLIUs
BB3HHKBA [IPU MHOTO IMO-HUCKA ILUTBTHOCT €HEprusiTa Ha J1a3epHOTO JbueHue. ToBa ce CBbp3Ba C
npeapapuTenHara 00paboTka Ha CasKAMTe C aleTOH, [IPU KOETO ce pa3pyllaBa BbHIIHATA 0OBUBKA
Ha CTPYKTYPHUTE €AMHULIM U3TPAXKIALIM CAKIUTE.

CrieiBalMAT eKCIIEPUMEHT 3a MoAM(MKaLMsi Ha BbIIEpOAHM a3 IIpeACTaBisiBa Haii-
MHTEpPeCcHAaTa 4acT OT JMCepTaLMATA, Thb KAaTO € MPEeJCTaBeH HOB METO Ha MMITyJICHA Jla3zepHa
abnanus Ha cycriensus B nnpotoueH pexkuM. M3nomnsea ce Nd:YAG nazep, karo o0/rbuBaHeTO cTaBa
npe3 KBaploBa Karnwispa, B Karnka U3BbH M BbTPE B KBAPLIOBATA Kanwispa. 3a MOAU(UKaLMA ce
M3M0JI3Ba CYCIIEH3Ms Ha MHUKPOKpPHUCTAlIEH Ipad)uT ¢ HUCKO M C BUCOKO KadecTBO. JlazepHoTo
JTbYEHHE € C pa3/IMuHa Ab/DKMHA HA BbJIHATA U IUTBTHOCT HA €HEePrusTa, a MMILyJica e (PUKCHUpaH Ha
15 ns, 10 Hz. [1pu MopudukaumsTa Ha 001bUBaHe Npe3 LUEHThPa Ha KIOBETATa Ce YCTAHOBABA I10-
TpyaHara (GpyHKIMOHAIM3ALMS Ha MUKPOKPUCTAIIHUA rPaUT ¢ BUCOKO KauecTBO. ChabpIKAHUETO
Ha KHUCJIOpOJ C€ YBeJIMYaBa C yBeJIMYaBaHE IUIBTHOCTTA HA €HEPrusaTa Ha JIa3epHOTO JIbYEHHE.
VeraHoBeHn ca  cieam ot nody amopdeH (uHHO-KpucTamen rpadenor oxcua. Crex
Mo UKaLMATA Ce OTKPUBAT IPapUTHH MUKPO KpUCTAIH, rpadeH u aedekTeH rpadeH, rpageHoB
OKCHJ1 M peyliupaH rpadeHOB OKCH/, XeKcaroHaieH u pomboeapuuen rpadut, dynepern Ceo 1
Cro. Ilpu obnabuBaHETO B Kamka BbTpPEe M M3BBH KBaplLOBaTa Kalusipa OTHOBO ce Habironasa
obpazyBaHeTto Ha fAedekTeH rpadeH, rpadeHOB OKCU U peayLupaH rpadeHor okeu/. JJoOuBbT 1o
TO3M METOJI € TMI0-MaJIbK, HO ce HaOJIoaBaT BbIVICPOAHU (a3u ¢ YHUKAIHU XapaKTePUCTUKH.

[TocneAHUAT METOJ1, KOWTO € pasriie/jaH € (PyHKLMOHAIU3aLMA Ha BLIVIEPOIHU CAX/IH C XJIOP.
Cebp3BaHeTo Ha BbIVIEPO/a ¢ XJ10pa € POOJIEMHO, Thil KATO XJI0pa € M3K/IIOYMTE/IHO AKTUBEH U 3a
Jla Ce OCBIIECTBU peaklMsTa ce U3M10/3BaT ClielMalHi METOAMKU, KaTO HallpUMep OXJIaK/1aHe /10
-30 °C. Ilpeyio’)KeHUAT TYK METOJ C€ OCHOBABa Ha MMITYJICHA JlazepHa alJalys Ha CYCIeH3Us B
IPOTOUCH PEXKHM. YCTAHOBEHO € YCIELIHOTO CBbP3BaHE Ha XJIOPHWUTE WU BBIVIEPOJHUTE ATOMH.
OcCblIeCcTBSIBAHETO  HA  Ta3u  peakuus  JEeMOHCTpUpa  OTJIMYHMUTE ~ BB3MOXKHOCTH  3a
(GyHKLIMOHAIM3aLMs HA BBIVIEPOJHU a3y ¢ METOJa Ha MMITyJICHA JlazepHa abialus B TEYHOCT B
[IPOTOUEH PEIKHUM.



MN3no3BanuTe B JUCePTANHATA MeTOAH 32 (YHKIHOHAJIHUHSA HA BbIiiepoann ¢gasu ca
CbBPEMEHHH H AKTYaJHH. B 4YacT OT eKcmepHMeHTHTE ca H3MOJ3BAHH MOAU(HUHpaHH
MHOBATHBHH NOJOOpeHHsT HAa Beye CBIIECTBYBAIH MeToAnKH. Meroaure 3a
XapaKTepH3HpaHe ca 00pe yTBbPAeHH OT Hay4YHATA 00/IACT H ¢A eJHH OT HAH-IOAX0ASIUTE
3a ‘u3c/IeJBaHe ¢a MHKpPO- M HaHO- cTpykTypu. Hapcsikbae B paborara pesyiararure ca
CpaBHEHH € T€3H HA APYrH ABTOPCKH KoJIeKTHBH. /{HcepraniHoOHHHS TPY] € ¢ roJisiMa Hay4YHa
croiinoct. Ha 6a3za ma ToBa, moJIydyeHHTe Pe3y/ITATH, HAYYHHTE H HAYYHO-NPHIOKHUTE
HPHHOCH I'H OIpeJeJisiM, KATO JOCTOBEPHH H NOJIe3HH 32 ObJeLH H3CIeBAHUS H Pa3padoTKu
HPH N0JIy4aBaHe HA HAHO-pa3MepHH rpadenosn ¢asu.

4. Hayunu u HayuHO-npui03CHU RPUHOCH HA OUCEPMAYUOHHUA HIPYO

IlpeacraBenuTe n GpopmMyJIHPAHH HAYYHH NPHHOCH B JHCEPTALMATA H aBTOpedepara ca
H3BbPLIEHH B Pe3yJITaT HA J0o0pe MJIAHMPAHH HAYYHH €KCIEDHMEHTH, MOpPaJH KOEeTO I'H
NpHEMAaM H OLEHSIBAM MOJIO/KHTEIHO.

H(lV‘lHl«l NnpUHOCU:

1) P€3yﬂTaTMTe OT KOMITIOTBbPHO MOJC/IMPAaHEe Ha B3aMMO/IEMCTBMETO Ha BUCOKOKAYECTBEH
H CbAbpiKall Lle(i)eKTl/l rpacbm, KakKTO M Ha JBa BHU/la BBIJIEPOJHU CaKJHW — C HHUCKa U BHCOKa
AKTHBHA IOBBPXHOCT C all€TOH, TOJIYEH U CbeHOH Ca ChIIOCTABEHH C EKCIIEPUMEHTAJIHUTE JTaHHH,
KaTo Mo TO3WM Ha4uH Ca ONpeAes]IEHU Bb3MOKHHUTE pEaKklLHUu B l/l36paHl/IT€ 3a MPOBEXKAAHETO Ha
EKCIICPUMEHTHUTE YCJIOBUA.

2) VYcranoBenu ca crneuM(UYHM KOpEIaLMM MKy KHMCIOPOJHOTO ChAbp/KaHHe Ha
MOIM(ULIMPAHUTE MaTepUaly, Sp2/sp3 OTHOLIEHUETO HAa XMOPUIU3UPAHUTE UM aTOMH U (Pa3OBUAT
CbCTaB, B 3aBUCUMOCT OT BM/Ja Ha 0Opa3yBaHWTE BPb3KHM — KOBAJCHTHU WM HEKOBAJICHTHH M
KOHKPETHHTE aTOMHM IDYIH, Ype3 KOMTO C€ OCBLUECTBABA (DYHKLMOHAIM3ALMATA, KAKTO M Ha
YCJIOBHSITA HA MPOBEXK/JAHUTE EKCIIEPUMEHTH.

3) PazpaGoTen e HOB MeTO/1 3a UMITyJICHA Jla3epHa abaalus B TeYHa cpe/ia Ha BbIVICPOJIHH
¢a3u, HapedyeH MeTOJ1 3a MMITyJICHA JlazepHa abnaums B nporoueH peskum (PLAL in flow mode).
MetoabT MOKe /1a ce peau3upa Mo HIAKOJIKO TEXHOJIOTMYHHU CXEMH, B 3aBUCUMOCT OT MSCTOTO Ha
obnpuBane M BuJAa Ha uynaHus norok. Ilpu Haill-noaxozasiiaTa 3a LMPOKO M3IIOJI3BAHE OT TAX
o0JbYBAHETO HA Tewallla [0J JACHCTBME Ha TIpaBUTALMATA CYCIICH3HMs C€ H3BbPIIBA BbEB
BbTPELIHOCTTA Ha KBapLloBa TpbOa, 0e3 KOHTAKT ¢ okosHara armocdepa. Popmupanute cTabuUiIHU
BbB BpemeTo (10 150 vaca) cycrieH3uu chabpKaT OCHOBHO rpaden, aedexren rpaden, rpageHor
oKcuJ1, peayurpan rpadenos okeua u dynepern Ceo.

4) YUpes npusarate Ha pa3paboTeHUs] METO/L Ca [10IlyYE€HH CJIe/JHUTE HOBU PEe3yJITaTH!
A) [NonyvaBaHe Ha 10-BUCOK A00OMB Ha MOAM(ULIMPAHUTE BBIVIEPOIHH (a3u;

b) OchbiuecTBsiBaHe Ha KOHTpoJiMpaHa (DyHKLMOHa/IM3alUMs Ha rpaduru ¢ KUCIOPO, C
KOETO Ca JIEMOHCTPUPAHU Bb3MOKHOCTHTE Ha METOJIA 3a I10JIy4aBaHe Ha MOAU(ULMpaHH
BBIVIEPO/IHU (ha3u C THPCEHUS NMPOLIEHT Ha KUCJIOPOAHOTO Ch/IbPIKAHHUE;

B) JlemoHcTpupaHa e orpejessiara posii Ha eHeprusra Ha (POTOHMUTE Ha JIa3epHOTO
JabyeHe npu GyHKUMOHAIM3auuATa Ha rpaduty 6e3 1edeKTH, KaKTo M BOje1aTa posisaTa Ha



IUIBTHOCTTA Ha €HEPrusTa Ha Ja3epPHOTO Jib4eHe Npu (pyHKIMOHAIM3aLuMs Ha rpaduTu ¢
nedexTu;
') JleMOHCTpHpaHO € BIAMSHUETO Ha MHTEpPKaJalMATa Ha Bojara BbpXy MOp(ooruaTa u
KHCJIOPOJIHOTO ChIABbPKAHUE Ha MOJU(UIIMPAHUTE BbIVIEPO/IHH (pas3u U MotydeHus 1001B B
3aBMCHMMOCT OT TOBa KOJIKO BpeMe € [pecTosla BOJAHATa CyCIeH3Ms npeau Ja Obae
oOrpyeHa;

JI) zebpineHa e pyHKIMOHAIM3ALMS € XJIOP (XaJOreHUPaHe) Ha BbIVIEPOIHH CaXK/IH.

Te3n pe3y/TaTu rnoKas3eat, 4€ [I0OCTaBCHUTE 1LI€JIM Ca U3ITIbJIHCHH y6e11uTenHo, MpereaHo u BbB
BCHUYKHTEC CH aCIIeKTH, KaTO Ype3 HU3CJIeABaHE Ha IIPOLECUTE Ha MOlll/]q)I/IKalll/lH N CHHTEC3 Ha
BbIVIEPOAHHU (1)331/1 ca pa3pa60TeHu U IPEeJIOKEHUW HOBHU METOAM M TEXHHKH 3a Haco4eHa
MO}ll/l(i)l/lKal_ll/lﬂ U ca ONTHUMHU3HUPAHU BEYE CHUICCTBYBALLIUTE TaKHBA. CbyeTaBaHeTO Ha M36paHme
Nnoaxoaun — 06pa60TKa Ha BBITICPOJHHUTE MaTepHasiv, Ype3 I0CJICA0BATCIIHOCT OT IOAXOIALIHN
XMMHUYECKH peaKkl MM, IocjieBaHa OT IpuaraneTo Ha MMIlyJICHA Jla3epHa a6naum; B IIPOTOYECH
PEXHUM B M36paﬂa T€4yHa cpega pasKkpuBa HOBHU Bb3MOXKHOCTH 3a HACO4YCHA MOLU/ICbYlKaLU/IH, 0e3
TOKCUYHH CTPAHUYHHU IPOJAYKTH, BKIIFOHUTECIIHO B MHYCTpHaJiHa Cpe/ia.

3. OL{EHK(I 3aiH4HoOmo ydacmue Ha 0010110])(”{}11(1 6 HaYy4YHUme npuHocu

OnucaHHeTo HA eKCIePHMEHTAJHHTE NOCTAHOBKH, ChAbP/KAHHETO HA JHCePTALHITA H
aBTopedepara moKa3Bar 3abJI00YEHO O3HABAHE HA MATEPHATA M0 TEeMATHKATA H AKTHBHO
yuacrue B excnepumenture. OT npeacrasenure nyoimkanum, ase or kouto B Q1 n Q2,
JOKTOPAHTA € HA BTOPO MSICTO, 4 B NYOJIMKALMATA ¢ HMAKT-PAHTI — HA IbPBO. B 1onbianenne
JOKTOPAHTHT € PEerucTPHpPAJI 3asiBKA 32 MATEHT 32 n3o0perenune nmo remara. B pesyarar na
TOBA, CMATAM 4Ye JIHYHUS NPHHOC HA IOKTOPAHTA € 3HAYHTEIeH H HeOCIOPHM.

6. Muenue, npenopvKu u 3a0enexncku KoM OUCepmayuoHHUs mpyo

JlMcepTalMOHHUAT TPYA CbABP)KA HAay4HM PE3YyJITaTH, KOMTO INpEJCTaBJIABAT OpPUTHMHAJIEH
TPUHOC B HAYKATA, HAITBIHO OTrOBApS 110 00€M M ChIAbpPKAHUE HA BCUUKHM W3UCKBAHMS Ha 3aKoHa
3a pa3BUTHE Ha akaJeMHU4HHs cbcTaB B PenyOnuka bonrapus u IlpaBunnuka 3a npuiarane na
3PACPE 3a mpuckxkiaHe Ha oOpa3oBaTelHaTa M HayudHa CTeneH ,Jokrop®. Jluceprauusara e
HAMKCaHa SICHO M apryMEHTHPaHO, Ha BUCOKO Hay4yHO HMBO. Hsamam KpuTH4YHM OeleKKH KbM
JAOKTOpaHTa. B HayyHO OTHOLUEHME, pe3y/lTaTuTe, Ha KOMTO ce Oasupa juceprauusara, ca
KavyeCTBEHU M 3HAYMMH U ca NMyOJIMKYBaHU B PEHOMUPAHU PELIEH3UPaHU CIIUCAHUS.

HMmam crneguure BBIIPOCH KBbM JIOKTOpaHTa:

e IIpu Bcuuku n3no3Banu ot Bac meroan 3a Mo ukanus Ha BbIJIepoJHH (pasu, KaTo
KpaeH HPOAYKT HOJIy4aBaTe 00rar acOpTHMEHT OT HAHO-CTPYKTYPHPAH BBIVIEPOA:
nedexten rpagen; rpadgeHoB OKCHA; peAyuHpaH rpad)enoB OKCH/1; BbIVIEPOJIHH HAHO
TpLON; Ppyaepenn u ap. Moxke 11 HAKOI 0T METOJAHTE TAKA 1A ce MOAUPHIHPA, e /1A
ce MoJIyYH €IHA KOHKPEeTHAa HAHO-CTPYKTYPHPaHA BbIVIEPOAHA (a3a, HAnpuUMep —
eqnocrennu Bbriepoauu Hano Tpuou (SWNT) nin rpadgenos oxkeng (GO)? U karo
AONbJIHEHHE KbM TO3H Bbnpoc — MMa 1nm MeToanka, ype3 KOsITO B NOCJIeCTBHE Ja
ObaaT cenapupanu, COPTHPAHH H CbOPAHH OTAEJTHUTE BbIJIEPOAHHU pasu?



e MsnmoisBanurte or Bac meroan 3a (yHuHOHAIM3ANHS €A NPHJIOKEHH 32 IPaxoBe H
CYCHEH3HH HA npaxoBe. Bb3MOKHO JIH € HAKOS OT IPEACTABEHHTE OT BAC METOAHKH /12
ce NPHJIOKH 32 PYHIHOHAIU3ANMSA HA cioeBe?

e [IIpeacraBennTe orT Bac merogu ca H3K/IIOYHTEIHO HHTEPECHH M HHOBATHBHH,
' oezcmopHo Omxa Omim OT mo/3a 3a ObJemH NPAKTHYECKH H (YyHIaMEHTAJIHH
n3caensanusi. Kaksu ca Bammnre 0baemu Hay4YHn njianose?

Jak/ouenne

JucepTaHOHHHAT TPYA ChbAbP:KA HAYYHH H HAYYHO-IIPHJIOKHH Pe3yJITATH, KOHTO
NpeJCTABISIBAT OPUIHHAJIEH IPHHOC B HAYKaTa U npakTukara. I[lpeacraBeHusit KOMIUIEKT
OT IOKYMEHTH OTroBapsi HA BCHYKH H3HCKBAHHsI HA 3aKOHA 32 Pa3BHTHE HA aAKAeMHYHHUS
cocraB B Penyb6iamka bouarapus (BPACPB), IlpaBniannka 3a npuiaarane na 3PACPB n
coorBeTHuTe IlpaBumannom wa BAH n UE - BAH. IlpeacraBennrte Marepuaaud
AHCEPTALHOHHH Pe3yJITATH CHOTBETCTBAT Ha cnenuduunnTe uznckpanust na UE — BAH.

JucepTanHOHHHAT TPYA HeJBYCMHC/JIEHO MOKA3Ba, 4e JOKTOPAHTBHT JuMHTBpP AHresoB
JIAMOB NpHUTEKRABA 32bJA00YEHH TEOPETHYHH H NPAKTHYECKH NO3HAHHA U NPO(eCHOHATHH
YMEHHSI [0 HAy4YHA crnennajadoct ,,Pusuka Ha aromure H Mojekyaurte”. JJOKTOpaHTBT
JAEMOHCTPHPA KayecTBa M YMEHHSI 32 CAMOCTOSITEJIHO MPOBEKJAHE HA HAYYHO
u3cJIeJ0BaTe/IcKa padoTa u yclsiBa yCIelHo /1a peajn3Hpa HOBH H/IeH.

Eto 3amo, 7aBam cBOSITA MOJIOKHTEIHA OUEHKA HA JHCEPTANHOHHHS TPYI H HANBJIHO
y0eeHo npejaraMm Ha OYHTAEMOTO HAYYHO KYPH A IPHCHAH 00pa3oBaTe/HATA U HAYYHA
crenen ,40KkTop“ Ha Jumurhp Amnrenos /lumos B npodecuonanno nanpasiaenue 4.1
»@H3HYeCKH HAYKN®, HAyYHA cHelHaTHoCT ,,dDH3uKa HA ATOMHUTE U MOJIeKyInTe”.

Jara: 02.10.2023 r.
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