PEINEH3UA

M0 KOHKYPC 3a 3a€MaHe Ha akaJieMUYHaTa JUIbKHOCT “nipodecop®, o0sien or UOTT-BAH B /IB
6p.61 ot 02.08.2022 r. B npoecuonanno Hampasienue 4.1. ,,Ou3ndecku HayKu‘‘, Hay4Ha
crienuaiHocT ,,du3nKa Ha KOHACH3upaHaTa MaTepus’, 32 HyKIUTE Ha

HamnpaBieHue ,,Hanopuznuka“

Kannunat: Upuna EnkoBa bunesa, nokrop, nouent 8 UGTT-BAH

Peniensent: noir. a-p I'eopru BsiuecnaBoBuu Asnees, UOX-BAH

O011a XxapaKkTepUCTHKA HA MPEACTABEHUTE MATEPHAIH

EnuHcTBEH KaHAMIAT B KOHKypca 3a akad. JIBKHOCT ,JIpodecop” 3a HyXKIUTE Ha
HanpasieHue ,,Hanopusuka™“ kbMm UDGTT-BAH e nou. n-p Upuna Enxoa buneBa. Kanaunatet e
NpPeACTaBMII BCUYKH HEOOXOOUMH JIOKYMEHTH 3a Y4YacTHe B KOHKYPCa, W3UCKBAaHU CBHIJIACHO
[IpaBunHuKa 3a yclIOBUSITA W pela 3a MpUIOOMBaHE HAa HAyYHM CTENEHHW W 3a 3aeMaHe Ha
aKaJeMUYHU UTHKHOCTH M crienuuunute usnuckBanus Ha UDTT-BAH. Matepuanure u3isuio
ChBIAJAT C TEMaTUKaTa Ha KOHKypca. [IpencraBeHUTe JOKYMEHTH ca MOAPEAECHU U3KIIOUUTEIIHO
U3PAJIHO, a pE3yJTaTUTE OT HayyHaTa ACHHOCT ca MPeICTaBeHH KOPEKTHO.

ITpe3 1997 r. non. n-p HUpuna buneBa 3appmBa Xumuueckun @Pakynrer nHa Coduiicku
Vuusepcurer “CB. Kmmment Oxpuacku”, Karo 3amuraBa AWIUIOMHAa paboTra Ha Tema:
»ExcrepuMenTanHo u Ab Initio nzcnensane nHa MU-cnekTpuTe U CTpoexa Ha TpaHC-OCH3HMIIUICH-
nua”oaneramua U HeroBute IMaHugHU (14N m 15N) M MeTOoKCHIHM aayKTh’ | NPUA0OHBa
KkBanudukanus ,,Maructep 1Mo OpraHudHa W aHaIUTHYHA Xumus“. B mepuoma 1998-2004 e
nokTopaHT B MHcTUTYT Mo ¢usuka Ha TBBpAoTO Tsu10 “Akan. 'eopru HamkakoB” - Bearapcka
akajeMus Ha HaykuTe kbjaetro npe3 2005 roauna 3amuraBa gucepranus Ha tema: ,,CHUIUIMEBU
HAHOYACTHIIM B TEPMHUYHO OTJIOkKEHM cioeBe oT SiOx“. Cruen 3ammrara KaHAUAATHT pabOTH KaTo
H.c. II ct. B HanpaBnenue ,,Hanodusuka”, nabopartopus ,,OOTOETSKTPUUHN ¥ ONTHYHH SIBICHUS B
IMPOKO30HHU nostynpoBoaHuuy”. Ilpe3 2007 roguna 3aema JurbxHOCT H.C. I cT., a 2011 1. .
acucTeHT B cbiara yabopatopust Ha UPTT. Ilpe3 2012 r. e u30pana 3a 10LEHT.

I'ka buHeBa wMa HAKOIKO crenuanu3anuu B 4yxoOmHa. 2006-2007 roauHa mnpaBu
€THOTO/IMIIIHA Chenuanu3anus karo moctaoktopaHnT B National Institute for Research and
Development in Microtechnologies (IMT-Bucharest), 126A, Erou Iancu Nicolae street, 077190,
Bucharest, ROMANIA no nporpama Marie Curie RTN “Advanced Handling and Assembly in
Microtechnology- ASSEMIC”. ¥Onu 2006, ronu 2007 B Institute of Physics, Carl von Ossietzky
University —“Oldenburg, I'epmanus no [Iporpama 3a 0OMeH Ha KaJpy 110 H3CIICIOBATEIICKH MPOCKTH
(OKMUII) mexny pemyonuka bearapus u penepanna penyonuka ['epmanus (DAAD).

OO61musAT Opoii HayyHH IMyOJIMKALUMK B CIIELMAIM3UPaHH U3/1aHus € 67 oT KOUTO 35 cTaTUH B
cnucanus ¢ umnakt-gpakrop (M®D), (11 B ciucanus B Q1, 15 8 Q2, 5 ¢ Q3, 6 ¢ umnakr-panr (SJR),



3 rnaBu ot kHUTH 1 10 B 1pyru pedepupanu crivcanus). Kanauaara npeacrapst JaHHU U 3a PU3HAT
1 marerr (Ne 65971/09.09.2010). OOmmsar Opoit Ha 3a0ens3aHHATE IUTHPAHUS B HaydHATA
nuteparypa e 501, Xupmr ungexc — 9.

[TyOnukanuuTe W3MOA3BaHM 3a KOHKypca MO 3aeMaHe Ha JIBKHOCT JOLEHT ca SICHO
pa3rpaHUveHU OT yYacTBaIIUTE B KOHKypca 3a mpodecop.

B nactosmmsaT konkypca jou. 1-p Mpuna bunesa ygactsa cbe 29 myOnukaiuu 1 €1Ha riaBa
OT KHMra. Pa3npeneneHneTo Ha TOUKUTE B OTACITHUTE IPYNH OKA3aTENN ca KaKTO CIIe/IBa:

[Tokazaren B.4. XaOwnurtanuoHeH Tpya ca mpeiactaBeHd 146 Touku oT 9 BKIIOUYEHHU
nyOmukarn (Q1: 2; Q2: 2; Q4: 3; SIR: 2).

[Tokazaren I'. Hayunu myOimkamnmu B u3gaHusi, KOUTO ca pedepupann U HHICKCUPAHU B

CBETOBHOM3BECTHHU 0a3m naHHM ¢ HayyHa nHpopmamms (Web of Science u Scopus), n3BbH

xabunurannoHHus Tpya — 353 Touku. Brimtouenu ca 1 rmaBa ot kHura u 19 myOnukarmm
(Q1:6; Q2:4; Q4:9).

[IpencraBenata aBTOpCKa CIpaBKa IMMOKa3Ba CHIIECTBEH NMPHHOC B IMyOJUKYBAHUTE W3CIICIBAHUS
3aMecTBaly XxaOumuraimoHHUAT TpyA. o1 buHeBa e kopeconanpaiia aBTop B MET OT THX.
I'pyna ot nokazatenu /1 11 — {utupanus B Hay4yHU U3/1aHUsL, MOHOTpa(dUH, KOJIEKTUBHU TOMOBE U
MaTeHTH, peepupaH U WHIEKCUPAHU B CBETOBHOM3BECTHM 0a3M JIaHHM C Hay4YHa MH(OpMAIUSL
(Web of Science u Scopus). 3a yyactue B KOHKypca ca npeactaBend 171 mutupanus wim 342T.
npu HeoOxonumu — 200 1. Bmwkna ce no6pa mutupyemMocT Ha TPYJOBETE Ha KaHJUAATa KOETO
MOKa3Ba aKTyaJIHOCT HAa TEMATUKHUTE B KOUTO PabOTH.

OT mpencTaBeHUTE JaHHU TPaBU BIIEYATIICHHE HW3KIIOUYMTEIIHO BHUCOKATa aKTUBHOCT Ha
KaHIUJaTa CBbp3aHa C IMIUPOKOTO pa3MpOCTpaHEHHWE Ha TIONYYCHHTE HAyYHU pe3yiTaTd
BKJTIOYBAIIM: 3 MOKaHEHH, 2 IUICHAPHU U 5 JIOKJIaJa Ha pa3iIMyHH MEXITYHAPOIHHU KOH(EPEHIIHH.
Coartop B Haj 70 OCTEpHU MOKIA/A.

OcBeH mpejcTaBeHaTa KauyecTBeHa MyOIMKAIIMOHHA IEHHOCT 11011, buHeBa nemMoHcTpHpa u
3aBUJIHM YMEHMS 32 paboTa B KOJIEKTHUB. Ts € pbKOBOJUTEN HA TPU NPOEKTA U UMa JOI'BJIHUTEIHO
yuactue B oule Hajx 10 gpyru. [Ipusneuenure cpeacrsa ca o Tpu Npoekra u Bb3nu3aT Ha 70 613
nB. CrOpanuTe TOUKH 1O Tpyma nokaszarenu E ca 264, npu muanmywm 150.

Buwxna ce ye, mo BCHMYKM MOKa3aTead TOUYKUTE HAa KaHIUAATa HAJBHMILABAT 3HAYMTEIHO
MUHUMAJIHUTE HAlMOHATHH W3WUCKBAHHS 3a IIBKHOCT ,lpodecop™, KakTo M crenupuIHnuTe
n3uckBanus Ha UOTT-BAH.

Oﬁma XapPaAKTEPUCTUKA HA HAYYHATA U HAYYHO-IIPUJIOKHATA I[eﬁHOCT Ha KaHAuJIaTa

Mo npeAcTaBeHUTE AAHHW Ce BMXAA, Y€ HAYYHUAT MHTepec Ha Aou. BuHeBa e HacoyeH Kbm
noJlyyaBaHe Ha TbHKM MONYNPOBOLAHUKOBU UMM C KOHTPO/IMPAH CbCTaB U M3C/NeABaHe Ha TAXHATa
CTPYKTypa, Mopdoaorus, Tonorpadua n cBOMCTBa. TA MMa roAAM Hay4HO-U3CAeA0BaTeNCKa ONUT KOMTO
1 MO3BO/IAABA MHOTO TOYHO A3 06BBbP3Ba CTPYKTYpPaTa Ha MOJIyYeHUTe MaTepPMann C USMEPEHUTE UM
cBoicTBa. PaboTuTe, ¢ KOMTO y4yacTBa B KOHKYpPCa, Ca EKCMepuMMeEHTalHu U fobpe obBbp3aHu ¢
NOTEHLMANHO NPAKTUYECKO NpUIoXKeHue. Mo-ronamara 4acT OT U3C/IeABaHUATA Ca Pe3yATaT OT ycuauATa
Ha OTHOCMTE/IHO rO/IEMM aBTOPCKM KOMEKTMBM NOopaan NoAYEPTaHUA CU MHTEPAMCUMIIMHAPEH XapaKTep.



OCHOBHM HayYHU U HAYYHO-TIPUJIOKHH NIPUHOCH

Ot npencraBeHaTa aBTOPCKA CIPaBKa 3a HAYYHUTE IPUHOCH MOTaT Jia ce 000CO0AT YeTHpHU
OCHOBHUM TE€MAaTUYHH HAIIPABIICHUSI.

IIbpBaTa TemaTuKa pasriexaa MojydyaBaHE U OXapaKTepU3UpaHE Ha HAHOCTPYKTYpUpPAHU
XaJKoreHuaHu cioese. [lo Bpeme Ha HampaBeHUTE M3CIEABAHUS ca paslVIeJaHd M peaula
BBH3MOKHOCTH 32 KOHTPOJIMPAHE Ha CTPYKTypaTa U MOp(OIOTHsITA.

- IlonyyaBaHe M oxapakTepu3UpaHe Ha THHKM HaHOKpHUCTamHU ciioeBe oT ZnxCdl-xSe. Ilo Ta3u
TeMaTuKka B KOHKypca ydactBar 7 myOmmkamuu [B4.1-3 m I'7.1-4]. Tlo Bpeme Ha paboTa 1o
TeMaTUKaTa ca M3ITbJIHCHH YeTHPH u3cienoBarencku gorosopa: HOHU (JIMY 03-91), noroBop 3a
MexayHapoaHo cbTpynHudectBo ¢ MAHY, Cesepna Makenonus u  1Ba J0rosopa 3a
MexayakagemudeH oOMeH c¢ kosierm oT IMT-Bucharest, Pymbaus. HampaBeno e oOmmmpHO
n3cnenBane Ha ThHKHU cinoeBe (400 nm) ot ZnxCd1-xSe ¢ paznuden cbetaB (x = 0.4, 0.6 u 0.8),
NOJIy4YEeHU 4pe3 BaKyyMHO T€pPMHUYHO chu3napeHue Ha ZnSe u CdSen mocneaBamio crijiaBsiBaHe
[0 BeYe YCTAaHOBEHA MeTOAMKa. B IMKbI 0T 7 myOnMKanuy ca pasriielanu epekTuTe oT mpoMsiHa
Ha ChCTaBa, NebenuHaTa Ha mojcioesere, ot otrpssaneto B et mpu 200 °C u 400 °C B uHepTHA
atMocepa M edekra Ha CTapeeHeTO BBbPXY KpUCTalHATAa CTPYKTypa, MHKPOCTPYKTypaTa,
chbcTaBa M NMOBbpXHOCTHaTa Mopdosorus. [lokazaHo e, ye cioeBeTe ca HOAXO AN 32 OPUEHTALIUS
Ha TEYHU KPUCTAJIH.

- XUMHUYECKHM TIONYy4YeHH TBHKMA CJIO€BE OT KBAHTOBM TOYKH. BimsHue Ha ynTpasBykKa.
Wzcnensanusrta ca ¢uHancupanu ot jgoroBop kbM HOHU (AMY 03-91) u nmorosop 3a
MexayHapoaHo cbrpynHudectBo ¢ MAHY, Cesepna Makenonus. Temata € npeiactaBeHa ¢ 5
nyonukanuu (B4.4, B4.6, B4.7, B4.8 u17.5), uutupanu 68 nbtu. [10 XUMHUYECKH BT ca NOTy4YEHU
HAaHOKpUCTATHA THHBKU ¢unmu oT ZnSe, CdSe, a-In2S3, CulnS2. UscnenBano e BAMSHUETO HA
JOITBJIHUTEIHO YJITPa3ByKOBO Bb3ACHCTBHE MO BpEME Ha MOJYyYaBAaHETO MM M € YCTAaHOBEHO, Ye
pa3Mepa Ha KpUCTaJIMTUTE UM CTaBa Mo-MajdbK. ThHKUTE UIMH ca OXapaKTEpU3UPaHU C ATOMHO-
CHJIOBA MMKPOCKOIHMS, PEHTTeHOBa IU(paKLus W CHEKTpU Ha mnoribiiaHe. HampaBenure
W3CceBaHMsI JaBaT JaHHU U 32 €JIEKTPUYHUTE UM XapaKTEPUCTUKH.

- Ornarane Ha cioeBe C JKenaHa Tomorpadus - BIMSHME Ha YECTOTHOTO BB3JCHCTBHE Ha
MOJIJIOKKATa M0 BpeMe Ha TEPMUYHO U3MAapEHUE.

Pesynraru ca npencrasenu B 3 cratuu (B4.5,I'7.6 u1'7.7), u ca untupanu 11 netu. @uHancupanu
ca mo DFNP-160/13.05.16 (I'7.7) u mo npoekt 3a mexayakanemudeH oomen ¢ IMT- Bucharest,
Pymbhus. Ilo ta3u Tema e pa3paboTeHa HOBa TEXHOJOTHS - YECTOTHO ACHUCTUPAHO TEPMHYHO
n3MapeHue BbB BaKyyM, 3a OTJIaraHe Ha cJoeBe ¢ xkenaHa Tonorpadus. Hopus metox ce ocHOBaBa
Ha Mpe/laBaHe Ha 3BYKOBU BBJIHM TOX (hopMara Ha TEPUONWYHM MEXaHWYHU TPENITECHHUS BBPXY
MOJJIOKKUTE MO BpEME Ha OTJaraHe Ha CJIOEBE 4Ype3 CTaHAapTHO TEPMHUYHO H3MAapEHHE BbHB
BaKyyM. 3a U3Clie[IBaHEe Ha IPUIOKUMOCTTA Ha HOBUS MOAXO0/ Ca U3CJIEBaHU Tonorpadusra,
MopdoJIoTHATa, CTPYKTYpaTa U HAKOM ONTUYHHU U €JIEKTPUYHH CBOMCTBA HA CIIOEBE OT KPUCTAIECH
Tenyp, amopeH ceneH m cThKIooOpazeH As2Se3, OTIOXKEHW MO CTaHJAPTeH METOA W TpH
NpuIaraHe Ha BXOJHH 4eCTOTH OT 3ByKoBus criekThp (50, 150 1 4000 Hz) BbpXy MOI0KKHTE.

Bropa TemaTtnka ce (okycupa BBPXY OXapaKTepHU3UPAHETO HAa HOBHM XaJIKOTE€HUIHU
matepuanu. [lo Temata e u3nbennen eauH npoekt HOHU (MY 03-11). Cunte3upanu ca HOBH



XaJIKOTeHUIHU Matepuainn oT cucremara As2Se3—Ag4SSe-PbTe, oxapakrtepusupanHu ca u €
odepTaHa o0jacTTa Ha CTHKJIOOOpa3yBaHe B CHCTEMArTa.

TperaTta TemaTnuHa o01acT 00XBalla U3CIEABAHUS B 00JACTTa HA MAaTEPUANIUA U CTPYKTYPH
3a PUJIOKEHUE B CEH30pUKATa.
-M3cnenBane Ha MaTepHuaiy, MpeIHA3HAUYEHH 3a ra30BU ceH3opu. Pesynrature ca myOnMKyBaHH B
yetupu nyomukarmu ['7.16, '7.17, I'7.19. [lonydenu ca u ca oxapakTepu3upaHud ThHKU CIOEBE OT
XEKCaroHaJIeH Tenyp, cTpykTypu Si/Te/akBaaar ¢ pa3nnyau jaeOeTUHN Ha aKTUBHUS TEIYPOB CIIOH,
TeHKH ZnO cioese nerupanu ¢ Al. C nsnon3BaHe Ha TUIaHapHA Si TEXHOJIOTHS ca MPOSKTUPAHU U
ch3ganeHn peanukn oT SiO2 KaHTWIMBpPH C pa3Mepd Ha KaHTtwiauBpure 150x80x1.2 pm.
WscnenBanun ca wMopdonoruara u  TomorpadusATa Ha THHKM HAHOCTPYKTypupanu Pt
Ha”orpanynupanu nokputus u TiO2/Pt/TiO2. bnaromapeHne Ha HampaBeHUTE H3CIEABAHUS €
pa3paboTeH HOB TEXHOJIOTMYEH TOAXOJ 32 TOJIy4aBaHE Ha BHCOKOYYBCTBHTEIHU CEH30PH 32
nedopmanms. [pemioxeno e moaudukamnusra Ha cnoesere oT ZnO ¢ moauMep 3a IpeoaosIBaHe
Ha HUCKaTa YyBCTBUTEIHOCT Ha KbM IApH HA €TAHOJI.

YerBppTar paboOTHA TeMa € CBbp3aHAa CbC CHHTE3a HAa CWIMIMEBM HAHOYACTULU B
TEPMHUYHO OTJIOKEHHU ciioeBe OT SiOX.
- ®otonymunucuenuus. [lybmukysanu 5 padoru I'8.1, I'7.9, I'8.1, '7.10, I'7.14. B pe3ynrat Ha
u3BBpIIeHaTa paboTa e HabI0aBaHa HHTEH3UBHA (DOTOYMHHECIICHITUS IIPH CTaliHa TeMIepaTypa
KaKTO OT Si HAHOKpUCTaJIM U Si HaHOKJIacTepu. IIpu enuH U ChIM U3XO/EH ChCTaB M BpeMe Ha
OTrpsiBaHE, B CIIOEBETE, ChAbpXKAIIM aMOppHH Si HAHOKIACTEpH, € TMOJy4eHa IO-MHTEH3WBHA
(G oTOTYMUHECIICHIIUA OT Ta3u B Si HAHOKPUCTAIIH.
- U3cnensane Ha Tonorpadus, MUKpOCTpyKTypa U Mopdoiorus Ha SiOX U KOMIIO3UTHHU 00pa3iu
Si-SiOy, cpappxkamy cununyueBr HaHodacTuny. IlyGmmkyBamm 2 pabotm 17.13, I'7.15.
bnarogapenue Ha HanmpaBEHOTO U3CJEBAHE € YCTAHOBEHO, Y€ 00IBbYBAHETO ¢ ObP3H HEYTPOHHU HA
cioeBe oT SiOx (x = 1.2) u xommo3uTHH cioeBe oT a(nc)-Si—SiOx Boau 70 mosiBa Ha (Ga3zoBo
paszensiHe B XOMOT€HHUTE CJI0EBE B CIIECTBUE HA YBEJIIMYABAHETO Ha ChIbPIKAHUETO HA KUCIOPOJ
u ce o0pa3yBa 3HAUMTEIHO KOJIMYECTBO OT yucTa amopdua cununmeBa ¢asza. [Ipu HEyTpOHHO
o0JrpYBaHE HAa KOMIIO3UTHUTE CIIO€BE C aMOp(GHH HAHOYACTHUIM C€ HaOJI0JaBa HaMallsiBaHE Ha
OTHOCHTEITHUS [T Ha YUCcTaTa aMmopgHa cunnrena ¢as3a, IbJDKAIo ce Ha HaMalIsBaHe Ha pa3Mepa
Ha HAHOYACTHUIIUTE.
- MOC ctpyKTypH 3a IPUIIOKEHHS KaTO JETEKTOPU M JO3UMETpU. PesynTatute ca myOnMKyBaHU B
7 cratun I'7.9-15, 1 rnaBa ot kuura I'§ ot kouro ca Hamepenu o6uio 37 nurupanus. B ciencrsue
Ha HAIpaBEHUTE U3CIICABAHMS € TIPEIJIOKEHO U3ITOJI3BAaHE HAa METAJI-CHITUITUEB OKCHI-CHITAITUI
(MOC) cTpyKTypH, ChbIBPXKAIIN Si HAHOKPUCTAJH, 32 JIETEKTOPH U JO3UMETPU, KOUTO OMXa MOTIIN
Jla HAaMepSAT MPUIIOKEHHUE B MEIMLIMHATA MPH JICYEHUE HAa TYMOPH U 3a MEPCOHAIHU JO3UMETPH B
aTOMHUTE LIEHTpaJd M B Kocmoca. [IpeauMcTBO Ha NPEIOKEHHUAT MOJXOJ CIPSMO cera
cbiectByBamute MOC 103uMeTpH € yJ00CTBOTO J]a HE ce IpuJjiara eIeKTpUYHO MoJie 10 BpeMe Ha
obmpuBane. MOC CTPyKTYpHUTE C HAaHOKPHCTAIH Ca C TO-BUCOKA paJWaIllMOHHA YCTOWYMBOCT,
HAJCKIHU, OBpP3U, CHBMECTUMH Ca CBhC CHBPEMEHHHTE MHUKPOCICKTPOHHH TEXHOJIOTUU H
MO3BOJIABAT MO-HATHIITHA MUHHATIOPU3AIINS.



OTtpakeHue HA HAYYHHUTe MYOJIMKANMHY HA KAHIAMIATA B HALIATA U YYKIeCTPAaHHA
JuTepatrypa

[Ty6nukanuure Ha nou. buHeBa HamMuparT MIMPOK MEXAyHaponeH OoT3BYK. Llutupanusita
MpeICTaBEHH 32 y4acTHE B KOHKypca MoraT fia ce Hamepart B Web of Science unu Scopus u ca 126
opos (252 1). O6mmsaT O6poit uTupanus ca nmoseue ot S01. Hal-iutupanara padora (Nesheva D.,
Raptis C., Perakis A., Bineva 1., Aneva Z., Levi Z., Alexandrova S., Hofmeister H., Raman
scattering and photoluminescence from Si nanoparticles in annealed SiO x thin films, (2002) Journal
of Applied Physics, 92 (8), pp. 4678 —4683) uma 178 nurara B HayuHaTa jureparypa. Mima u ore
JIBE MHOTO J0Ope MUTHpyeMH paboTH enHaTa ¢ 48, a npyrara ¢ 41 murara.

Kputuunu 3adenexku
Hsmam kpuTH4yHM 3a0€1€KKHM KbM Hay4yHaTa AEHHOCT HAa KaHAWAATa UM KbM 3HAYUMOCTTA
Ha [IPEJICTABEHUTE IPUHOCH.

['opensnoxenute (akTy MU M03BOJIABAT Ja 3aKitoda, ye jnou. a-p Mpuna Enkosa bunesa
yAOBJIETBOpsiBa BCUUKM M3KckBaHMs KakTo Ha 3PACPD, taka u Ha IlpaBunnuka na MOTT 3a
3aeMaHe Ha akaJieMM4YHaTa JAITBXKHOCT ,,ipodecop™. [IpeacTaBennure Mu MaTepuaiu Mo KOHKypca,
IIOCOYEHUTE MPUHOCU U JIMYHUTE MU BIEUaTICHUS OT KaHAUAaTa MU JaBaT OCHOBaHUE yOeneHo 1a
IpernopbryaM Ha HAy4yHOTO XKypH Aa npeioxku Ha Hayunus ceBer Ha UDTT na npuckau Ha o
1-p Mpuna EnkxoBa buHeBa akajeMU4YHaTa JUIBXHOCT ,,lIpodecop’ 1o npodecuanHo HarpaBiIeHHe
4.1 ,,®Ouznuecku HAyKu*

09.12.2022 r. Hzrorswi:
Codus

(mou. n-p 'eopru ABnees)



REVIEW

on a procedure for the occupation of the academic position of "Professor" in the professional field
4.1 "Physical Sciences", Scientific specialty ""Condensed Matter Physics ", Department

"Nanophysics", according to the announcement in the Newspaper of State, issue 61/02.08.2022
Applicant: Dr. Irina Elkova Bineva, Associated Professor at the Institute of
Solid State Physics (ISSP) -BAS

Reviewer: Associated Professor Georgi Avdeev, Institute of Physical Chemistry "Rostislaw
Kaischew", Bulgarian Academy of Sciences

General description of the materials presented

The only candidate in the competition for ACAD. for the needs of the "Nanophysics"
department at ISSP-BAS is Associated Professor Dr. Irina Elkova Bineva. The applicant has
submitted all the necessary documents for participation in the competition, required by the
regulations on the terms and conditions for acquiring scientific degrees and for occupying academic
positions and the specific requirements of ISSP-BAS. The materials are entirely consistent with the
theme of the contest. The presented documents are arranged in a very orderly manner and the results
of the scientific activity are presented correctly.

In 1997 Associated Professor Dr. Irina Bineva graduated from the Faculty of Chemistry of
Sofia University “SV. Kliment Ohridski", defending a thesis on the topic: "Experimental and
evaluative study of the IR spectra and the structure of trans-benzylidene-cyanoacetamide and its
cyanide (14N and 15N) and methoxide adducts" and acquired the Qualification "Master in organic
and Analytical Chemistry". In the period 1998-2004 he is a PhD student at the Institute of solid state
physics “Acad. Georgi Najakov " - Bulgarian Academy of Sciences where in 2005 she defended a
dissertation on the topic: "Silicon nanoparticles in thermally deposited layers of the Si0x". After the
defense, the candidate works as Assistant in the, laboratory "Photoelectric and optical phenomena
in wide-bandgap semiconductors". In 2007 she held the position of Assistant Professor and 2011 in
the same lab at IFT. In 2012. she was elected Associated Professor.

Mrs. Bineva has several specializations abroad. In 2006-2007, she completed an annual
specialization as a postdoctoral student at the National Institute of Research and Development in
Microtechnology (IMT-Bucharest), Bucharest, ROMANIA under the Marie Curie RTN program
"Advanced Handling and Assembly in Microtechnology- ASSEMIC". July 2006, July 2007 in,
Germany under the Research Project Personnel exchange program between the Republic Of
Bulgaria and the Federal Republic of Germany.

The total number of scientific publications in specialized publications, 67 of which are 35
articles in Impact-Factor (IF) journals, (11 in Q1 journals, 15 in Q2 journals, 5 in Q3 journals, 6 in



impact-rank journals, 3 book chapters and 10 in other refereed journals). The applicant shall also
submit data for recognized 1 patent (apostille 65971/09.09.2010). The total number of noted
citations in the scientific literature is 501, Hirsch index — 9.

The publications used for the Associated Professor contest are clearly distinguished from
those participating in the Professor contest.

In the current competition Associated Professor. Dr. Irina Bineva participated with 29
publications and one chapter of a book. The distribution of points in the different sets of indicators
is as follows::

Indicator B.4. Habilitation work is presented 146 points from 9 included publications (Q1:
2;0Q2:2; Q4: 3; SIR: 2).

Indicator D. Scientific publications in publications that are referenced and indexed in world's
largest databases of scientific information (Web of Science and Scopus), outside habilitation - 353
points. Included are 1 Chapter of a book and 19 publications (Q1: 6; Q2: 4; Q4: 9).

The presented author's report shows a significant contribution to the published studies
replacing the habilitation work Associated Professor Bineva is a corresponding author in five of
them.

Group of indicators E 11-Citations in scientific publications, monographs, collective
volumes and patents, referenced and indexed in world-largest databases of scientific information
(Web of Science and Scopus). 171 citations or 342 point are submitted for participation in the contest
at minimum 200. There is good citation of the candidate's work, which shows the relevance of the
topics in which she works.

From the presented data it is noticeable the extremely high activity of the candidate related
to the wide dissemination of the obtained scientific results including: 3 invited, 2 plenary and also 5
lecture at various international conferences. Co-author of over 70 poster presentations.

In addition to the quality of the publication, Associated Professor Bineva also demonstrates
enviable skills for working in a team. She is the leader of three projects and has additional
participation in more than 10 others. The raised funds are for three projects and amount to BGN 70
613. The collected points on Group E indicators are 264, with a minimum of 150.

It can be seen that, on all indicators, the points of the candidate significantly exceed the

minimum national requirements for the position "Professor”, as well as the specific requirements of
ISSP-BAS.

General characteristics of the scientific and applied activities of the applicant



From the presented author's reference for scientific contributions can be distinguished four
main thematic directions.

The first topic is the preparation and characterization of nanostructured chalcogenide layers.
During the studies, a number of possibilities for controlling the structure and morphology
were also considered.

- Preparation and characterization of thin nanocrystalline layers from ZnxCd1-xSe. On this
topic, 7 publications [C4.1-3 and D7.1-4] participate in the contest. During the work on the
topic, four research contracts were implemented: HOHU (JAMY 03-91), an international
cooperation agreement with, North Macedonia and two agreements for interacademic
exchange with colleagues from Apostille, Romania. An extensive study of thin layers (400
Nm) ZnxCd1-xSe with different compositions (x = 0.4, 0.6 and 0.8) obtained by vacuum
thermal rectification of ZnSe and CdSe and subsequent fusion according to the already
established method was carried out. In a cycle of 7 publications, the effects of change in
composition, thickness of subsoil, kiln annealing at 200° C and 400° C inert atmospheres
and the effect of aging on crystal structure, microstructure, composition and surface
morphology are discussed. It has been shown that the layers are suitable for orientation of
liquid crystals.

- Chemically obtained thin layers of quantum dots. Influence of ultrasound. The research is
funded by an NFNI treaty (DMU 03-91) and an international cooperation agreement with
Manu, North Macedonia. The topic is presented with 5 publications (C4.4, C4.6, C4.7, C4.8
and D7.5) cited 68 times. Nanocrystalline thin films ZnSe, CdSe, a-In2S3, CulnS2 were
chemically obtained. The effect of additional ultrasonic action during their preparation was
investigated and it was found that the size of their crystallites became smaller. Thin films
are characterized by atomic force microscopy, X-ray diffraction and absorption spectra. The
research also provides data on their electrical characteristics.

- Deposition of layers with desired topography - influence of the frequency impact of the
substrate during thermal evaporation.

The results are presented in 3 articles (C4.5, D7.6 and D7.7), and are cited 11 times. They
are financed by the DFNP -160/13. 05.16 (D7.7) and by the project for interacademic
exchange with the IMT - Bucharest, Romania. A new technology has been developed on
this topic - frequency assisted thermal evaporation in vacuum, for deposition of layers with
desired topography. The new method is based on the transmission of sound waves in the
form of periodic mechanical vibrations on substrates during deposition of layers by standard
thermal evaporation in vacuum. To investigate the applicability of the new approach, the
topography was examined, morphology, structure and certain optical and electrical
properties of layers of tellurium, amorphous selenium and vitreous As2Se3, deposited by
standard method and at application of input frequencies from the sound spectrum (50, 150,
and 4000 Hz) on the substrates.



A second topic focuses on the characterization of new chalcogenide materials. A project of
H®HU (JAMY 03-11) has been implemented on the subject. New chalcogenide materials
of the As2Se3-Ag4SSe-PbTe system were synthesized, the region of glass formation in the
system was characterized and outlined.

The third thematic area covers research in materials and structures for application in sensors.

- Research of materials intended for gas sensors. The results were published in three
publications D7. 16, D7.17, D7.19. Thin layers of hexagonal tellurium have been obtained
and have been characterized, structures Si/Te/Aquadag with different thicknesses of the
active tellurium layer, thin ZnO layers doped with Al. Using planar Si technology, rows of
SiO2 have been designed and created with cantilevers sizes of 150x80x1.2 um. The
morphology and topography of thin nanostructured cantilevers nanostructured coatings and
TiO2/Pt/TiO2 have been studied. Thanks to the research, a new technological approach has
been developed to obtain highly sensitive deformation sensors. It is proposed to modify the
layers of the ZnO with a polymer to overcome the low sensitivity to ethanol vapor.

A fourth working topic is related to the synthesis of silicon nanoparticles in thermally
deposited layers of the SiOx.

- Photoluminescence. Published 5 works D8.1, D7. 9, D8. 1, D7.10, D7.14. As a result of
the work carried out, intense photoluminescence was observed at room temperature by both
Si nanocrystals and Si nanoclusters. With the same initial composition and annealing time,
more intense photoluminescence was obtained in the layers containing amorphous
nanoclusters than in the nanocrystals.

- Study of the topography, microstructure and morphology of the SiOx and composite
samples of the Si-SiQy containing silicon nanoparticles. Published 2 works D7. 13, D7.15.
Thanks to the conducted research, it was found that irradiation with fast neutrons by SiOx
(x = 1.2) layers and composite layers a(nc)-Si-SiOx leads to the appearance of phase
separation in homogeneous layers due to an increase in oxygen content and a significant
amount of pure amorphous silicon phase is formed. With neutron irradiation of composite
layers with amorphous nanoparticles, there is a decrease in the relative share of the pure
amorphous silicon phase due to a decrease in the size of the nanoparticles.

- MOS structures for applications such as detectors and dosimeters. The results were
published in 7 articles D7. 9-15, 1 Chapter of book D8 of which a total of 37 citations were
found. As a result of the research, the use of metal-silicon oxide-silicon has been proposed

Nanocrystalline structures for detectors and dosimeters that could be used in medicine in the
treatment of tumors and for personal dosimeters in nuclear power plants and space. An
advantage of the proposed approach compared to existing MOS dosimeters is the
convenience of not applying an electric field during irradiation. MOS structures with
nanocrystals have higher radiation resistance, are reliable, fast, compatible with modern
microelectronic technologies and allow for more advanced miniaturization.



Reflection of the candidate's scientific publications in our and foreign literature

Publications of Associated Professor Bineva found a wide international response. The
citations submitted for participation in the competition can be found in Web of Science or Scopus
and are 126 (252 pts). The total number of citations is more than 501. The most cited work (Nesheva
D., Raptis C., Perakis A., Bineva 1., Aneva Z., Levi Z., Alexandrova S., Hofmeister H., Raman
scattering and photoluminescence from Si nanoparticles in annealed SiO x thin films, (2002) Journal
of Applied Physics, 92 (8), pp. 4678 — 4683) has 178 citations in the scientific literature. There are
two more very well citations works one with 48 and the other with 41 quotes.

Critical remarks

I have no critical remarks on the scientific activity of the candidate or on the significance of
the submitted contributions.

The above facts allow me to conclude that Assoc. Prof. Dr. Irina Bineva satisfies all the
requirements of both the national and the ISSP-BAS Regulations for the occupation of the
academic position of '"Professor''. The submitted scientific assets to the competition, the
contributions mentioned and my personal impressions of the applicant give me a reason to
strongly recommend to the respected Scientific Jury to support the application and to propose
to the Scientific Council of ISSP-BAS to award Associate Professor Dr. Irina Elkova Bineva
the academic position of ''Professor'' in the professional field 4.1 '"Physical Sciences "

09.12.2022

Sofia Associated Professor Georgi Avdeev



