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Ha JHCepTalHOHeH TPy 3a Npuao0nBaHe Ha 06pa30BaTe/IHATA H HAY4YHATA CTeNeH
wlokTop”

ABTOp Ha AucepTaunoHHuAT TPyA: CTosin ATaHacos IBeTKoB,
peaoBeH JOKTOpaHT B MHCTHTYT mo efeKTpoHHKa ,Akagemuk Emua Txaxos”-BAH

Tema na AMcepTALHOHHHUSAT TPYA:
»B/INsIHHEe Ha HHIYLHPAHATA OT CBETJIHHA AecopOuHus BbPXY CHIEKTPHTE HA AJIKAJTHHUTE
aTomMu

Peuensenr: Ipog. adpu JIro6omup Munues Kosaues, MncTutyT no enekrponnka BAH

B usnbnnenve Ha pemenue Ha Hayunus ceBet Ha ME-BAH ¢ npotokon Nel1/06.11.2018
r. v 3amosex Ne 139/11.12.2018 r. na Jlupextopa Ha IE-BAH e o6siBeHa npouesypa no 3amura
Ha JMCEPTallMOHCH TPYX 3a IMojyyaBaHe Ha o0pasoBaTesHaTa M Hay4Ha CTeleH ,,JOKTop” Ha
penoeH nokropant CrosiH ATaHacos LlpetkoB no HanpasneHue 4.1 ,®usuyeckd Hayku”,
Hay4YHa CrIeLHanHoCT ,,OU3KKa Ha BBIIHOBHUTE TPOLecH”.

JlnceprauMoHHMAT TpyA € oOChAeH M HacodyeH 3a 3awmuta orT Hayuen CemuHap Ha
HucTutyTa no enexrponnka npu BAH , nposenen na 28.11.2018 r.

1. brorpaduunu naHHu Ha Crosin AtaHacos I[BeTkoB

Hoxropant CrosH ATaHacos [[BeTkoB 3aBbpiuBa Gakanasbpckara cTeneH bakanassp mo
eNeKTpoHuKa npe3 2004 ¥ MarucTbpckarta CTerneH Maructep 1o enektpoHuka npes 2008 r. B
Texunuecku ynusepcuret — Codus.

HucepTanTsT Ge pefloBeH JOKTOpaHT B laGoparopus «Jlasepuu cuctemu» Ha UE-BAH mo
Hay4Ha CTeLMaHOCT ,,(PU3MKa Ha BBJIHOBHUTE MpPOLIECH”’,

OCHOBHHTE Hay4HH HHTEPECH Ha JOKTOPAHTa ca B 00/1aCTTa Ha aTOMHATa ¥ MOJIEKy IApHa
¢u3mKa, ONTHKA U CIIEKTPOCKOIHKS, KBAHTOBA €IEKTPOHHKA.

[lo TemaTykaTa Ha AMCEPTALMOHHHUAT TPYA AOKTOPAHTA € Y4acTBal B CHBMECTEH MPOEKT
mexny BAS n CNR, Uranus, ozarnaseH "KoxepeHTHH pe3oHaHCH Ha Ramsay B IOKPUTH K/IETKH
3a M3M0JI3BaHE B ONTHYHATa MarHUTOMeTpus ".

Ilo my6aukauuuTe Ha AMCEPTALMOHHUAT TP AOKTOPAHTA € I0JIy4HIl HArpaax Ha Hay4HH
dopymu:

1. YyacTHUK € B U3C/IE0BATEICKHAT EKHIT, HArPaJeH 3a OTJIMYHH MOCTHXEHHS HAa YUYEHH U EKUITH
or BAH, nocseren Ha 145-roanunnnara B nocoka "HaHoHayku, HOBH MaTepHau 1
TEXHOJIOrHH"

2. Bropo msacro SPIE Harpaza 3a Haii-1o6pa npeseHTauus Ha nocrep: "CBeT/IMHHA aTOMHA
mecopbuus. JluHaMHKa B KIETKH ¢ pa3niuyHd PDMS nokpuTus " npeacTaBeH Ha OceMHafeceTaTa
MeXIyHapo/JHa IIKOJIa [0 KBAHTOBA eIeKTpoHHKa "Jlazepu, ¢pusuka u npunoxenus "[SQE'2014,
29 cenrremBpH - 3 oktomBpu 2014 r., Cosormosn, Beirapus

3. Harpapna 3a OT/IMYHM MOCTHXEHHUS Ha MJIa[y YYEHH 3a II0CTepHa npesenTauus oT OSA (2016
OSYoung Scientist Harpana), npencrasexa Ha ICSQE'2016, 26-30 cenrremspu 2016 r., Cozomnon,
Bwarapus



2. O6mH XapaKkTepUCTHKH HA JMCEPTALIHOHHUAT TPYQ

Tpyasr e mpencraBeH Ha 113 crpanuum, BkmouBa 70 ¢urypu uw 90 wuuTvpaHu
nuTepaTypHH U3TOUHKLHM. OCHOBHHTE pe3yJITaTH OT JuUcepTaLusaTa ca myOnukysanu B 11 cratuu
B CNHMCaHHUA W COOPHHMUM OT HOKJIAgM IO MaTepHald Ha KOH(EPEHLUHMH C MMIMAKT (GaKrop u
MMIIaKT PaHrT ¥ 3 B JOKJIaau Ha KOH(EPeHIMH OT HALMOHANHO 3HaueHue. Tpu oT mybiukauuuTe
ca B crucaHus ¢ UMnakt Qakrop kato Optics Letters, Appl. Phys. B u Bulg.Chem. Commun. .
3abensa3aHu ca 5 He3aBMCMMH LMTHpaHus Ha cratusTa B Optics Letters.

HaykoMeTpHYHHTe IOKAa3aTeJd HA NpPEICTABEHHTE OT JUCEPTAHTA MaTepHAIH
NOKPHUBAT H3UCKBAHMATA 3a mnpuaoOuBaHe Ha o0Opa3oBaTe/iHATA H Hay4yHaTa CTeneH
»10KTOp” B UHCTHTYT NO ENlekTponnka - BAH.

3. AkTyaaHocT Ha pa3paGoTBaHus B JHCEPTALIHOHHHUSAT TPYA MPo6/ieM B HAY4YHO H HAYYHO-
NPHJI0XKHO OTHOLIEHHE.

JIMCepTaUMOHHHUAT TPYZA € TMOCBETEH Ha €KCMIEPMMEHTAJIHO M3CJIeIBaHe Ha rpoueca Ha
CsernunHo-MHayurpaHata AtomHa lecop6uust (CHAI) 1 HETOBOTO BJIMSHKUE BbPXY CIEKTPUTE
Ha aJKaJlH¥ aTOMH B K/IETKM 0e3 M C aHTHUPEeNaKCaLUMOHHO MOKPMTHE H BB3MOXKHOCTHTE 3a
npunoxeruero Ha CHA/] 3a onTUYHO XapaKTepU3MpPaHe Ha AHTHPE/IaKCalMOHHUTE MOKPUTHS H
B CNEKTPOCKOMMATA C BUCOKa paszenuTenHa cnocobHoct. CHAJL e mpouec, mpu KOMTO aToMy,
ancopGHupaHy Ha MOBBPXHOCT, Ce OTAENAT NPH OCBETABAHE C HEPE3OHAHCHA CBET/MHA. [IpouechT
€ perucTpupaH BbB BaKyyMHH KJIETKH, ONTHYHM BJIaKHA M [p. U MMa pas/IH4HU MPHUIOKESHHS -
peryiupaHe IUIBTHOCTTAa Ha TMapuTe, MMHMATIOpM3alMs Ha MAarHUTO-ONTHYHH CEH30pH,
HaHOCTPYKTYpHpaHe Ha MOBBPXHOCTH H JIp.

3a MOCTHraHeTO Ha LeNUTe Ha AWCEPTALMOHHMAT TPYJA AHUCEPTaHTAa € MOCTPOMII
eKCIIepMMEHTAaHa YCTaHOBKA C JIa3epHH AMOIM U J1a3epu B HEMPEKbCHAT PeXUM 32 M3ITBJIHEHHE
Ha CJI€IHUTE 3a[a4H:

1/ Cp3naBaHe Ha ONTHYHA CHCTEMa 3a XOMOT€HHO OCBETABAaHE W M3CJI€[BaHE Ha Mpoleca Ha
CHUA]l B xunerka Ge3 mokputhe M ¢ mnapaduHoBO nokputue. IlomyyeHure pe3ynraTd OT
€KCIIEpUMEHTA Ca CPAaBHEHH TEOPETHYHUTE OLEHKH M U3BECTHUTE JaHHH OT JIUTepaTypara.

2/ Uiscnenpanu ca napamerpute Ha CMA/JL B KJIETKH ¢ pas/IMuHHA @aHTHPETaKCaMOHHH MOKPUTHA.
3/ TotepceHo e npunoxkeHne Ha CUA]L 3a ONTHYHO XapaKTepuU3MpaHe Ha aHTHPEIaKCAUMOHHH
TIOKPUTHS.

4/ WscnempaHo e BiusHuero Ha CHAJ] BbpXy CHEKTpUTE Ha HACHMTEHO TMOIJIbLIAHE,
EnexrpomarautHo Mumyuupana Ilpospaunoct /EWIN/ u EnexrpomarnutHo Hunynupana
A6cop6uus /EMA/ Ha ankajiHy aTOMH.

4. KpaTka aHa/IMTHYHA XapaKTePHCTHKA HAa €CTECTBOTO M HA [OCTOBEPHOCTTa Ha
MaTepHaJia, BbPXY KOHTO ce rpaAsT MIPHHOCHTE HA JHCEPTAUMOHHHUAT TPYA.

JlucepTauusTta ce CbCTOU OT YBOZ, MET OCHOBHU IJIaBH, PE3IOME HAa OCHOBHHTE PE3y/ITaTH U
MPUHOCH.

IInpBa riaBa e ¢ 0630pEH XapakKTep M 3acira OCHOBHW pE3y/ITaTH B JIUTepaTypara Mo
TeMara Ha JucepTauusTa. B Tasu riasa MHOro mojapoGHO ca OMMCaHH MPOLECHUTE Ha aTOMHa
agcopbums u necopbums 1 CHUAJl. Onucanu ca M pasnuunu npunoxenus Ha CHAJL B
CIIEKTPOCKOMUSATA Ha aJIKaJHH META/IH, B ONITHYHHM BJIAKHAa H MUKPOK/IETKH, KaKTO 1 B MarHUTHO-
ONTUYHM KamaHW. Pasriegand ca nNoApoOHO CHIUECTBYBALIMTE TEOPETHMYHM MOAENH HA
npouecute Ha CUAJL. Tasu rnasa chAbpXKa Hal-MHOro ctpanuuy - 40, HO TOBa He € TeXECT Ha
JMcepTauuaTa, a HarpoTHB, B JETaWIN ca MPEICTABEHH KAaKTO ChBPEMEHHHTE €KCIIEPUMEHTH,



Taka U pasiTMYHUTE TEOPETHYHH MOJENH 3a onucaHue Ha mpoueca Ha CUAJI. O630pa mokassa
no0poTo Mo3HaBaHe (M3MKATa Ha M3C/EJBaHUTE MPOLECH OT AWUCEPTAHTA, a ChIIO TaKa SCHA U
TOYHA NPEJCTaBa 3a NPeJUMCTBATa U HEJOCTATBLMTE Ha Pa3IMYHUTE TEOPETHYHU MOJEITH.

BnB BTOpa raaBa ca NpeACTaBEHU pe3YNTATUTE OT €KCIIEPUMEHTAIHO H3CJeABAaHE Ha
CHA]Jl mpu pasnuyHa XOMOTEHHOCT Ha OCBETSBAaHE Ha KJIETKM Ge3 AHTHPenakcallOHHO
IMokputne (APIT). EkcrnepuMeHTaqHMTE 3aBHCMMOCTH OT HHTEH3UTETAa HA OCBETABAaHE ca
CPaBHEHH C H3BECTHUTE OT JMTEpaTypara TEOPETHYHHM 3aBUCUMOCTH 3a Kietka ¢ APIl mpu
XOMOT€HHO W HEXOMOT€HHO OCBETABAHE, KAKTO M 3a K/eTKa ¢ napagvHOBO NOKPUTHE.

IToapoGHo € onucana ekcriepyMeHTaHaTa YCTAaHOBKA M M3IOJI3BAHUTE B €KCIIEPUMEHTA C KJIETKH
6e3 APII u 3a knetka ¢ napauHOBO MOKPHUTHE.

B excnepumenTture e uscneaBaHa cBpbx¢puHHATa CTpykTypa Ha D2 nuuusta Ha Rb(780
nm). B kietkure ¢ napadMHOBO MOKpHTHE, Mopaad mo-rojsiMata edekrusHocT Ha CHUAJL,
NpoOMsHATa B aTOMHATa IUTBTHOCT € 3HAYUTETHA JOPU U IIPH HEXOMOTE€HHO OCBETSBaHE.

ExcniepuMenTtannute uscnensanus Ha npoueca Ha CHAJL npu XOMOTeHHO OCBETABaHE W
cpaBHeHneTo Ha napamerpute Ha CHIA]JI BB BakyyMHa Kietka ¢ Rb 6e3 API1 npu HexoMoreHHO
M XOMOT€HHO OCBETsABaHE I10Ka3BaT, Y€ NPH XOMOreHHO ocBeTsBaHe edekTuBHOCTTAa HAa CUA]L €
3HAYUTEJIHO T10-TOJIAM3a, [AWHAMHUYHHMTE XapaKTEePUCTHKH C€ pEerucTpupat ¢ Mo-gobpo
CHOTHOIICHHE CHTHAJI/IIYM M MOBTOPAEMOCT, a MpoLecUTe Ha aecopbuus W aacopbius ca mo-
Obp3u. IlomyyeHnTe HOBH €KCIEpUMEHTANHH 3aBUCHMMOCTH Ha edekruBHocTra Ha CHAJL or
MHTEH3UTETa Ha JecopOHpaluaTta CBETIHMHA IOKa3BaT, Ye TEeopuATa 3a KJIETKa C MOKPUTHE Ha
Rebilas onncea nobpe n3MepeHara 3aBHCHMOCT B KieTka 6€3 MOKPUTHE 38 BCHYKH M3MEPEHH
MHTEH3UTETH, a 32 KJIETKa ¢ napadUHOBO MOKPUTHE - CAMO MPH HUCHK MHTEH3UTET.

B Tpera riiaBa e npeAcTaBeHO €KCIIEPUMEHTANHO U3cieaBaHe Ha napamerpute Ha CUA ]
B xyieTKH ¢ PDMS nokputre, HanpaBeHo ¢ Ba pa3nuyHU pastBopa Ha PDMS B etep - 2% u 5%,
HapeyeHu cpoTBeTHO PDMS2 u PDMSS. Ilapamerpute UM ca cpaBHEHHM C Te3U Ha KJIETKH C
apyru APIIL. Ilonyyenure pe3ynratd gaBaT BB3MOXKHOCT Ja C€ HalpaBH OLIEHKA Ha KayeCTBOTO
Ha MOKPUTHUATA KaKTO M /1a MOCTYXKaT 3a Ch3JaBaHE ¥ ONTUMHU3MPAHE Ha ONTUYHO-KOHTPOIUPaHH
aroMHM JucneHcbpH. CnekTpanHute npodunu Ha nornsiiaHe Ha D2 nuHusta Ha Rb ca
CpaBHEHH npH cnaba u cuiHa aecopbupala cBeTavHa. [IpoBeeHUTe U3MEpBaHUs MOKa3BaT, 4ye
npy cinad WHTEH3HUTET Ha JecopOupalnaTra CBETIHHA JBETE KJIETKH MMAaT €AHAKBH KOCHULIMEHTH
Ha nornsiane. [Ipy yBennyaBaHe Ha MHTEH3UTETa Ha JecopOupalara CBET/IMHA B KJETKara C
PDMS2 nokpurne abcopbuusara HapacTBa B pe3y/iTaT Ha AU(y3HsaTa Ha aTOMH OT IbJI6OYMHA Ha
NOKPUTHETO, J0KaTo B KieTkata ¢ PDMSS nokputue abcopbuusta ce Hacuiia mnopagu
H3YeprBaHE Ha aTOMHUTE OT NOKpUTHETO. Pasnukata B Mopdosiorusta Ha NOKPUTHETO ce
OTpa3siBa M Ha AMHAMUYHHUTE XapaKTEPUCTUKH Ha ABETE KJIETKH - B Kierkara ¢ PDMSS5 nokpurtue
ca U3MEPEHU BPEMEKOHCTAaHTH, KOMTO Ca C OKOJIO €JMH MOPSIBK MO-MaJKH.

M3mepena cpIO Taka M CKOpOCTTa Ha AecopOuus 3a pa3iMuHMTE MOKPUTHSA, KaTo
M3MEPBAHETO Ha 3aBUCHMOCTTA Ha CKOPOCTTa Ha AecopOLUMs OT MHTEH3MTEeTa MOKa3Ba, Ye MNpu
BCUUKH TMOKPUTHS HMMa [JBa pexuma — Ha no-0bp30 HapacTBaHE Ha CKOPOCTTAa IMpPU HHUCKU
MHTEH3HUTETH U Ha NM0-0aBHO HapacTBaHe NMPU BUCOKH MHTEH3UTETH Ha CBETIHHaTa. M3amepBaHeTo
Ha 3aBUCHMOCTTAa Ha aTOMHATA IUIBTHOCT OT MHTEH3MTETa MOKa3Ba, Y€ rpaHuLaTa MeXIy ABaTa
pexuMa ce ornpeless OT paBHOBECHA KOHLEHTpaLys Ha aToMHUTe napy. [lonyueHute pesyaratu
nokassatr Bb3MOXHOcTTa CHAJI na 6bae M3Mmoa3BaH 3a OLEHKA Ha BIMSHMETO Ha pe3epBoapa
BBPXY II'BTHOCTTa Ha aTOMHUTE Mapy YU MOHMTOPHMHT Ha Mpoleca Ha noaobpsBaHe Ha paboTaTa
Ha KJeTKara.



B ueTBBPTa IJ1aBa ca MPEJCTABCHH HM3CIEJBAHHMATA HA AHTHpE/IAKCALMOHHHTE CBOHCTBA Ha
pasTMuHM OT napaduH TMOKPHTHA M € TpUIOXKEH Meroja Ha HasumpoB 3a oueHka Ha
aHTHPEAKCAIMOHHUTE CBOWCTBA Ha IMOKPUTHSATA, KAKTO M 3a OMNpelensHe Ha Opos Ha yrapure
6e3 JenonsApu3alus Ha aTOMHHA CMUH M BIuAHKMeTo Ha CHA]L BBPXY CNHH-pENaKCalMOHHUTE
npolieck Ha aTomute. MsmepBaneTo Ha 6posi Ha ynapute Ge3 nernonspusauus B kinetku ¢ APII,
KOETO € HAmpaBeHo ¢ pasiaudeH pastBop Ha PDMS (2% u 5%) mpu enHakea TemmepaTypa
(~250C) 6e3 CUA]I nokassa, ye ABETE MOKPUTHSA UMAT €HAKBH aHTHPENAKCALlMOHHH CBONCTBA,
JOKaTo TpH OCBETSABAHE AHTUPENAKCALMOHHNTE CBOHCTBA CWJIHO ce pasnuyasat. [IpoBeneHuTe
W3clelBaHMs TnoKa3par, ue npwiaraneto Ha CHAJl 3amasea B mo-ronsiMa CTEMNeH
AHTHPENaKCALIMOHHUTE CBOWCTBA Ha MOKPHTHETO M HE BOAW N0 M0-Obp30 ,,0CTapiBaHE™ Ha
TMOKPUTHETO NMOPAaX U3MEHEHHe Ha MOp(OJIOrKsaTa, pasTarnsHe WM U3MapsABaHe Ha MOJIEKYJH OT
MOBBPXHOCTTA MY.

B neta riasa e uscieasano BausHuero Ha CHAJL BbpXy CNIEKTPHTE HA HACUTEHO
MOMTBLIAHE B KJIETKA C Kalu.

EfHO OT Ba)KHMTE 0COOEHOCTH, KOMTO pa3/nyaBaT Kajus OT APYTMTEe alKalHH aTOMH €
BBH3MOXKHOCTTA 3a pasleNBaHe Ha OCHOBHOTO HUBO Ha CBPBX(MHHM NPexXoiy ¢ WKPUHA Mo-Majika
OT momepoBaTa. B pesynTaT Ha ToBa CBPBX(HMHHTE NPEXONM, 3aMOYBAllM OT EAHO OOLIO
OCHOBHO HHBO, C€ NPHMIOKPMBAT HaNbIHO. B riaBaTa ca pasriielaHH HAKOM OCODEHOCTH Ha
CTEKTPUTE Ha MOrTbiIaHe Ha D1 JIMHKMATA Ha Kanuil, H3y4aBaHETO Ha CyOOMIepOBUTE CIIEKTPH
n Bausauero Ha CUA/L BbpXy TAX.

B Hayas0To Ha riaBaTa MoApoGHO € ONUcaHa eKCIIepUMEHTAIHATa cxeMa. JIasepHUAT b4
€ pasieleH Ha JBa HACPEIIHO pasMpOCTpaHsBald Ce Jibya: Hamommsall | npobeH.
VIHTeH3UTETUTE Ha [BaTa JbYya Ce Peryjupar ¢ 2 aTeHraropa, 3a Ja MOXe Ja C€ MOCTUrHe
ONTHMAJIHO CHOTHOLIEHHE Ha MOLHOCTHTE Ha HAamoMmBawus 1 npoGHus nby. [loaspusaumsra Ha
HAMOMIBALIKA JTHY € JHHEHa UM eMITHYHA U ce NIpoMeHs ¢ M4 nnactuHa. [lonspusalusra Ha
mpobHUA B4 € JIMHEWHa N0 BpeMe Ha ekcrepuMeHTa. TemmepaTypara Ha KieTKara ce
KOHTDOJIMPA OT HArpeBaTe/l W JAT4HK 3a TeMIepaTypa 3a obpaTHa BpB3Kka. JlasepHara uecToTa ce
MO/Iy/IMpa Ype3 CHrHal-reHepaTop, a GIyopecleHHATa OT KaTMEBUTE Mapu Ce perucTpupa Ipes3
CCD kamepa.

Vsmepenu ca cyGroruiepoBute criekTpu oT D1 nuHusTa Ha Kanui 3a KneTka ¢ APTI u 3a
KieTKa 6e3 TOKPUTHE 3a Jla3epHH CHOTIOBE C pa3MyHa nonspusauus. [1ogyyeHo e, ue aToOMHOTO
BB36YKIaHe OT ENMITHYHO NOJNSPU3MPAH HATOMIIBALI JIbY 3HAYMTEHO YBEIHYaBa KPOCOYBBP
pe3oHaHca OT rpynata NpexoAH, 3amousamy ot Fg=2, B kierka 6e3 APIL [Ipu npunaraHeTo Ha
JMHeNHO MONAPH3MPaH HAMOMIBALL JIbY CBOTHOLIEHHETO Ha TpuTe pe3oHaHca oT Fg=2 octasa
HEMPOMEHEHO NP yBenMyaBaHe Ha Opos Ha aTOMHTE 4pe3 MOBMINABAHE Ha TEMIEpaTypara. 3a
pasjiMKa OT TOBa, B C/ydyas Ha €JIMITHYHA MOJAPH3aLMA Ha HAnoMMBallus JIbY, CBpbX(UHHTE
Tpexoau ¥ OT ABETE HUBA CE Pa3sLIMpSABAT, C M3K/IIOYCHHE HAa KPOCOYBbp PE3OHAHCa OT rpynara
Ha Fg=2, umsaTo amruiutyaa HapacTsa 6e3 BUIMMO pasiipenue. [1o-HaTaTeK, 33 MOCTUraHe Mo—
BHCOKA pa3de/IUTENHA CIOCOOHOCT Ha CMEKTPUTE HAa HACHTEHO MOrTbIIAHE, € M3MON3BaH METOA
Ha (a30BO—4yBCTBHTEJHA NETEKLMS 32 PE30OHAHCHUTE HAa HACMTEHO MOTIbLIAHE 3a [Ba BUIA
KIETKH —C ToKpuTHe W 6e3 mokpurue. [lo TO3u HauWMH ca W3BBPLICHH M3MEPBAHUA IPHU
CPaBHMTEJIHO HMCKA TeMIlepaTypa M BMCOKA pa3jie/TenHa cnocoGHocT. Toa fasa Bb3MOKHOCT
na ce uscnensa BnusHuero Ha CUAJL B knerkarta ¢ APII. Pasnnkata B CIEKTpUTE 3a Ki€TKara ¢
TMOKPUTHE U KIIeTKara Ge3 MOKPUTHE € 3HAaYMTeNIHa, 0COOEHO 3a rpymnara Npexoiu oT Fg=2. Ilpu
JNMHEeHHa MoNsApu3alus Ha HaNoOMIIBallMsA JIbY KPOCOYBBP PE30HAHCHT H34e3Ba 3a KIETKara C



APII, noxaro 3a kierkara 6€3 NMOKPUTHE € ¢ MaIKO MO-ToaiMa aMIUTHTyJla OT ChCEOHHTE [Ba
pesonaHca. [Ipyu Kpbroa nonsApU3aLys KPOCOYBBP PE3OHAHCHT HE CAMO TPHCHCTBA B CIEKTPHTE
Ha KJIeTKaTa C [IOKpPUTHE, HO M 3HAYMUTEHO JOMUHHMpPa Haj chceaHuTe aABa. CUAJI e u3cneasana
H 3a JIBaTa Clly4as Ha MoJisipu3aLlis Ha HallOMIIBALIKs JTbY B KieTkaTa ¢ APTI,

B 3ax.r0uenneTo ca npecTaBeHH OCHOBHHTE PHHOCH Ha AOKTOpaHTa, 06001IEeHH B IET TOUKH.

Hay4HuTe npuHOCH Ha AMCEPTALMOHHMAT TPYH Ce 3aKIIOYaBaT B €KCIIEPUMEHTATHOTO
M3CJIE/BAHE C HOBH CPE/CTBA Ha CHUIECTBCHH HOBH CTPAaHM Ha CBHIIECTBYBAIUM HAYYHHU Npo6ieMu
1 TEOpHH H CB3/1aBaHE HAa HOBH K/IaCH(PUKALIMK U METOIH Ha U3CJIEIBAHE.

AB'ropeq)epanT € H3roTBE€H CHIVIACHO H3HCKBAHUSATA, H NPpaBHJ/IHO 0Tpa3siBa
OCHOBHHTE MOJIO)KCHHA H HAYYHHTE TNIPHHOCH HA THCEPTAUHOHHHSA TPYA.

Hpencmneﬂusn‘ AUCEPTALIHOHEH TPyA € Ha BHCOKO HAay4YHO HHBO. B Hero ca
NOJTyY€eHH HHTEpPeCHH HOBH pe3yJITATH B e€JHA aKTyaJ/lHa obmact Ha CbBPEMEHHATA
CNIeKTPOCKONHUA HAa aJIKaJHH METaJaH. PeBleTaTHTe ca nyﬁnuKyBann BbB BOJCLIH
CHeHAJH3NPAHH HAYYHH CITHUCaHHUS,

ETo 3210 npeanaram Ha yBaxaeMoTo Hay4HO KypH Aa raacysa 3A npHChKIaHETO Ha
o0pa3oBaTe/iHATA M HAYYHATA CTeleH ,,A0KTOp” Ha CTOSIH ATaHACOB IIBeTKOB.

Hara: 14. 02. 2019 ..
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