[ EPATAPCKA AKAAEMIL HA HAVKMIE
WMHOCTWTY T TIO FAEKTPOHWEKA

oo 99580 10, 020

CTAHOBHIIE

OTHOCHO JHCEPTALHOHEH TPYA
3a npuaoOuBaHe Ha o0pa3oBaTesHaTa M HayuHa crenen “JIOKTOP“
B npodecnonano HanpasJienne 4.1. DH3InYECKH HAYKH
cnenuannoct: Pannodniuka u puznuecka eiekrpoHuKa
no mpouexypa 3a 3amura B MUncruryr no enexrponnka “Axan. Emua xaxos* — BAH

CranoBumero e usrotseHo ot gou. A-p Haps Erennesa CrankoBa ot MHCTHTYT 1O
enextpoHuka “Axan. Emun JIxxakos“ — BAH, uiieH Ha HayuHO ypu chriacHo 3anosen Ne: PJI-09-
154/27.07.2023r. na [{upexropa Ha UucrutyT no enextponuxa “Axan. Emun [xaxos“ — BAH

Tema na oucepmayuonnun mpyo: “HeyTpoHHO-JH(PPAKHHOHHE H3CJIEABAHHS HA
OKCH/H ¢ NePOBCKHTONOA00HA CTPYKTYpa“

Aemop na oucepmayuonnun mpyo: ac. Tana Jdumoa Manaxosa or MHCTHTYT NoO
esiekTponnka “Axaa. Emua Ixaxos* — BAH

1. lanuu 3a goKkTOpanTa

Tans Manakosa ce mumomupa npe3 2005r. B Coduiicku Yuusepcurer ,,Cs. Kmument
Oxpuncku®, kato “Maructep” mo cnenuanHoct dusnka, 1 MarucTepcka nporpama TeopeTnuna u
MaTeMaTHuHA GQHU3UKA™, CbC cpeneH ycnex “Ormuuen 5.54%

Or 20.06.2019r. nmo 20.06.2023r. e HDOKTOpAaHT Ha CaMOCTOSTEHA IOATOTOBKA IIO
npodecuoHanHo Hanpasienue 4.1. Ousuyecku HayKku, crnenuanHocT: Paguodusuka u Gusuyecka
enekTpoHuka*“ kuM jaboparopus ,, )KupomarHutHa enexkTpoHuka“ B MHCTHUTYT MO €NEKTPOHMKA
“Axan. Emun JIxaxos“ — BAH ¢ nayunu pekoBogutenmu: nou. a-p Ceerocnas Kones or MacTuTyT
no enektponuka “Axan. Emun /Ixakos“ — BAH u npod. adu Kupun Kpexos or Huctutyt mo
enexktponuka “Axan. Emun Jlxaxos“ — BAH. .

Ot 03.12.2022r. e acucrenT B abopartopus ,, JKupomaraurna enexrponuxa sa UE — BAH.

2. O0ma XxapaKTepHCTHKA HA JHCEPTAHOHHUS TPYJ, HAYYHH NOCTHIKEHHS H IPHHOCH

JucepTauuoHHUAT TPYA € CTPYKTYpPUpPaH B 00eM ot 142 cTpaHuI#, B KOUTO €A BKIIOUEHH:
6 ryasu, npeacTabsiy TeoperuyuHa 4yact (I'aBa mepBa u I'1aBa BTOpa), EKCHIEPUMEHTAHA YaCT
(I'maBa tpera, I'maBa yerBbpra M I'N1aBa mera), 1 OCHOBHHM NMPUHOCH HA JUCEPTALMOHHMS TPYI,
odopmeHH caMocToATeNHO B I1aBa wmecta; cnucek Ha 185 LUMTUPAHM JMTEPATYPHH W3THUHHIM,
CTIUCBHK HA MyGIMKALMATE, BBPXY KOUTO € H3rPAJeH IHCEPTAHOHHUST TPy, CIUCHK HA yYaCTHS B
Hay4yHu GOpPyMHU. ’

Pa3paboTBaHeTo Ha HOBM MaTepHaJM, TEXHOJOTMH M YCTPOMCTBA 32 EKOJOTHYHO HYHCTO
npeobpasyBaHe, CbXpaHeHHE M €(EKTHMBHO W3MOJI3BAHE HA EHEPruATa, B TOBA YMCJIO H Ha
NPOM3BENIEHATa OT Bh30OHOBIEMH SHEPTHIHN U3TOYHULIU EHEPTHUs, € aKTYAJIHO HAYYHO M HAYYHO-
NIPUJIOKHO HAIpaBJIeHHEe, KOETO MMa NpsKO OTHOLeHne kbM JlupexTusata Ha EBponeiickus cuio3
33 eHepruiina e(PeKTHBHOCT.

BbB BpB3ka C Te3u NpHIIOXKeHHS Ca (OPMYJMPAHH ¥ MOCTUTHATH OCHOBHATA IEN M
CBHOTBETHO ITOCTABEHUTE 3a1a4i B JUCEPTALHOHHHS TPYA.

B IlbpBa rnaBa e HanmpaBeHO BBHBENEHHE IO OTHOLIEHHE OCOOEHOCTHTE HA KPUCTAJIHATA,
MarHMTHaTa U aHTH(EPOMArHUTHATA CTPYKTYpPa HA EPOBCKUTONONOOHUTE OKcHau oT Tuna ABO3

1



M N0 CreuuajHo Ha ManraHatute. Onucanu ca ¢usuyeckute edexTH, ABDKAINA CE Ha
B3aUMOJEHCTBUATA 3aPA0-CNUH-peulemKd, KaTo CIEeNCTBHE Ha TrOJEIMOTO pasHooOpasue OT
XMUMUYHU 3aMECTBAHUSA C PEAKO3EMHH WITH AJIKAJI03eMHY eJieMeHTH Ha A u B xaTuonure B pasnuunu
crexuoMeTpuyHu nporopuuu. Bee BTopa rnaBa e omucan metona Ha PutTBenn, m3nonsBaH B
OMCEePTALMOHHMS TPYA 3a €JHOBPEMEHEeH aHaJu3 Ha npoduina Ha Ou(pakIHOHHHUTE JIMHHM Ha
PEHTTeHOBH H HEYTPOHHH AU(PPAKTOrPaMHu.

B I'maBu 3 u 4 ca mpeacTaBeHH Pe3yJITATUTE OT M3CJIENBaHHUATA HA rojsiM Opoii (meBer)
CNOXKHH OKCHIOHU CHEOWHEHUS C MEPOBCKUTOMOAOOHA WM IUMUHENHA CTPYKTYpa C JKENaHW
CTEXHOMETPUYHHU MPOTOPLMH, MOJYYEHH Ype3 XUMUYHO 3aMECTBaHe B KATHOHHHTE Bb3M A u B
nocpeacTBoM nobaBsiHE HAa pPEOKO3EMHH WM QJIKaJO3eMHHM ejeMeHTH (B ciyyas Ha
nepoBckuTononobHuTe okcuau). IlocpencTeom nudpakmOHHNUS METO HA HEYTPOHHO pa3ceiBaHe
U NIPHJIOKEHHS METOX Ha PuTBeNy 3a aHaM3upane Ha AU(PaKTOrpaMUTE Ca YTOUHEHH ITO3HLIUUTE
U TOMIMHHUTE (HAKTOPU HA KMCIOPONHUTE ¥ METATHUTE HOHHU, NEHCTBUTENHATA POCTPAHCTBEHA
rpymna Ha cumeTpusi, noapendara Ha KUCIOPOIHUTE BaKaHIMK, HakIaHsHeTo (nedopmupanero) Ha
KUCJIOPOJIHNS OKTaeIbp B IEPOBCKUTHUTE CTPYKTYPH, OTCHCTBHE HJIM HaJIMuue Ha (pa3oBU npexony,
napaMeTpH Ha KPHCTAJHATA PELIeTKa M APYTH CTPYKTYPHH OCOOEHOCTH. 3a MOTBBbp)KIAaBaHE U
MOATIOMAaraHe Ha MbJIHOTO M3SCHSABAHE HA CTPYKTYPHOTO MOBEAEHHE HA H3CJIEABAHUTE MATEPHAIIH
€ W3BLPLIEHO CTPYKTYPHO XapakTepU3upaHe upe3 NPYrH AHATMTHYHM METOAH KaTo
PEHTTeHOCTPYKTYpHAa Au(pakims, CKaHUpalla eJNeKTPOHHA MMKPOCKOMHS, TpPAaHCMHOHHA
eJIEKTPOHHA MUKPOCKOTIHS, eJIeKTpoHa Audpaxims oT u3bpaxa obyacr.

B pesyarar Ha TOBa Ca YCTAHOBEHH CTPYKTYPHHTE MOZENH, NPH KOHTO MaTepHAaJUTe
3amas3BaT CTaOMJIHA KPUCTAIHA CTPYKTypa B M3CJIEBAHHUS TEMIIEPATYPEH MHTEPBAJ U MPEACKa3BaT
BUCOKA CMeCeHa (eNeKTPOHHO-MOHHA) MPOBOAUMOCT. YCTAHOBEHO € MHOr0 HoOpO CHOTBETCTBUE
MEXIY EKCIIEPIMEHTAIHO HaOIIIOAaBaHUTE ¥ U3YUCIIEHUTE MOJIENHM 3 U3C/IeIBAHITE MAaTEPUAIIH.

IIpuHOCHTE O OCHOBHATA LEJl HA JUCEPTALUOHHHS TPYH ca (GOpMyJaHpaHH SICHO H Ce
H3pa3sBaT, B TOBA Y€ M3CJEABAHHTE MATEPHAIH C MEPOBCKHTONOAOOHA M IUMHMHENHA CTPYKTypa
NPUTEXABAT HEOOXOMMMHUTE CBOMCTBA KATO BUCOKOE(EKTHBHA €IEKTPOHHO-HOHHA IIPOBOAMMOCT U
eheKTUREH KOHTAKT MEX Ty paGOTHUTE eNeMEHTH (EIEKTPO — ENEKTPOJIUT) B LIKPOK TEMIIEPATYPEH
QMana30H, TOBHIIEHO BPEMe Ha JKHBOT, HEOOXOMUMH 3a! ‘

- peaju3MpaHeTO MM Karo KOMIIOHEHTH B NPEMNIOKEH HOB Au3aiiH 0asupaH Ha MOHOJIMTHA
KOH(urypauus Ha kepaMuyHd TBBpAOOkcuaHH ropuBHH KieTkH (TOI'K), xapakrepusupainu ce ¢
€KOJIOTHYHO YMCTH TEXHOJOTHYHHU NMPOLECH 32 JUPEKTHO peobpa3yBaHe HA XMMHUYECKATA EHEPTHS
Ha TOPUBOTO B €IIEKTPUUECKA SHEPTHs;

- paspaboTBaHe Ha OM(QYHKIMOHAIHM KATAIM3aTOPH B MHOBATHBEH OE3BBIVIEPONIEH Ta30BO-
mu(dy3MOHEH EJNIEKTPOA B Tpe3apekJaeMH LHWHKOBO-BE3AYIIHM OaTepuu 3a aKkyMmynupaHe Ha
eHeprus oT (OTOBOJITAHLH.

B pucepraumonHuss Tpya e (QopMmynumpaHa omie enHa LeJ, HapedeHa ,clenBama’ u
OCBIIECTBABAHETO HA CBBP3aHWTE C HEs 3a0a4d Ca MPENCTABEHW B IJiaBa nera. [as3u uen He e
bopmyHpaHa ICHO U He € 000CHOBaHA C TOTEHIHAIHO NPUJIOKEHHE Ha U3CIEeBAHUTE MAaTepHaIlH,
KOETO €BEHTYAJTHO O MPHUIAJIO MMO-TOJIIMAa TEXKECT Ha MOJIyUEeHUTE Pe3YJITATH B HAYYHO-TIPHIIOKEH
acmekT u OM CHOTBETCTBAJIO HA -HAYYHO-TIPWJIOXKHHS XapaKTep Ha NUCEPTALMOHHHS TPYA.
He3zasrcumo OT TOBA, IPEACTABEHUTE PE3YJATATH U H3BOAM CHOTBETCBAT HA TIOCTABEHUTE 3a1aUH.



3. IIpenenxa Ha MyOJHKAHHATE N0 JHCEPTALHOHHHSA TPYJ H HHTHPaHEe

3a yyacTtre B npouenypara 3a npunoOuBaHe Ha 0Opa3oBaTeHaTa H HAyYHA CTENEH AOKTOP
ca mpencraBeHu S5 myOnukauum, karo 2 nyOnukauuu ca B crucanus ¢ [F u Tpu nyGnukauuu c
UMIAKT paHK OT Aokyiamu Ha koH(epeHuuu. Pesynratute ca AOKJIamBaHM Ha ToJisiM Opoii
MEXIYHAPOIHU KOH(PEPEHLIHH.

4. AsTopedepar

ABTopedepaThT OTpa3sBa TOYHO MMOCTABEHHTE LENH M 3a0auH, MOJYYEHUTE PE3YJITATH U
HayuHute npunocu. Ceaspika 27 durypu u 8 tabmuuu. Tpabsa na ce orbenexu, obaue, ye uma
TEXHUYECKO HECHOTBETCTBHE MO OTHOIIEHNE HA OOPMIHETO CIIPSIMO JUCEPTALMOHHUS TPYA.

5. Kpurnunu Gese:xku

HabmonaBaT ce: HECLOTBETCTBHS C NpHETAaTa HAyyHA M TEXHHYECKA TEPMHHOJIOTHS B
OBarapckusi €3WK HampuMmep “penkH 3eMH, pauUHHpaHE Ha CTOWHOCTH, NENETH, MeJETHpPAHE,
CHHTEpOBaHE™ U Jp., JIEKCHKAJHA ¥ I'PaMaTHYeCKU TPEIIKH; TEXHUYECKH rpelikd. B otnenHu
ciydau ce HaOmoaBa OCKbAHO OOSICHEHHE HA PE3YJITATH M HESACHHU (POPMYIIHPOBKH.

6. JInuHH BOeYaATJICHHA 32 KAHAHAATA

He nosnaBam nobpe Tans ManakoBa, HO 1O BpeMe Ha NpPOBEAEHATa JUCKYCHS C Hes 1O
OUCEPTALMOHHUS TPYA, TS MOKa3a MHOrO H00pO MO3HABaHE HA METOMA HA HEYTPOHHA Audpaxuus,
HA CTPYKTypaTa Ha MaTepHaUTe, HA MeToja Ha PUTBeNn M WM3MOJ3BaHMS YWCJIOB METOH 3a
MPUJIAraHETO My, KAKTO M HA JPYTUTE M3IOJ3BAHU QHAJIM3U 3a CTPYKTYPHO XapakepusupaHe U
CBIECTBEHATa POJISI HA MOJY4YEHHTEe OT TIX pPE3yITaTH 3a CTPYKTYPHOTO YTOYHSBAaHE Ha
Matepuaiure. ToBa mMe yOemu, 4ye AOKTOPAHTKATA MMa OCHOBEH NMPHHOC B YTOYHSABAHETO HA
CTPYKTYPHHUTE XapaKTEPHCTHKH HA rojieMusi Opoil MaTepHaii, KOUTO ca OOEKT Ha W3CJeBaHE B
OUCEPTALIMOHHUS TPYA.

7. 3akarouenne

CwmsitaM 4ye o 0O6eM Ha M3BBPLIEHATA padOTa U MOCTHIHATH PE3YJITATH HHCEPTALHOHHUAT
TPy OTroBaps Ha HALMOHAJHUTE M3UCKBaHMA 3a MpUAOOMBaHE Ha OOpa3oBaTe/HATA M HAy4HA
crenel “moxrop, hopmynupanu B 3PAC B PB, [IpasuiHuka 3a HEroBOTO NpUarane, CbOTBETHUS
ITpapunuux va BAH, u na IIpaBusinuka 32 yCIOBUSITA U pea 3a NPUA0OOHUBAHE HA HAYYHM CTETIEHU
u akanemuunn iekHOCTH B UE-BAH. IlpencraBenure maTepuaiu ¥ QUCEPTALIMOHHH PE3YJITaTH
ca B ChOTBETCTBHE ChC cienupuunuTe usuckBanus Ha UE — BAH.

CTaHOBHUINETO MM 33 OUCEPTALMOHHUAT TPYJ € MOJIOKUTENHO M Ipe[jlaraM Ha Hay4HOTO
Xypu na npuchau Ha Tans Jumosa Manaxosa oGpa3oBaTe/iHATA H HAYYHA CTeneH “xoxkTop*
B IpodecuoHanHO Hanpasnenue 4.1, dusuuecku Hayku, cnienuanHocT: Pagunodusuka u husnyecka
€JIEKTPOHHKA. . ———

Hara: 20.10.2023r. W3roTBui CTAaHOBHILETO:

/nou. n-p Hans Crankosa/



