PELIEH3UA

0 KOHKYpPC 3a 3aeMaHe Ha akKaJeMu4HaTa JUIbXHOCT ,Jllpodecop” mo mnpodecrmonanHo
HanpasieHue 4.1 ®dusznuecku Hayku, HayyHa CIELUANTHOCT: ,,POU3MKa HA KOHJAEH3MpaHaTa
Marepusi’, 3a Hy)KIUTe Ha Hanpasiienue ,,Hanodusuka“ npu UOTT-BAH, o6sBen B /IB 6p.61
ot 02.08.2022 r.

Kanpupar: Mpuna EnkoBa buneBa, moneHT B HampasieHue ,,Hanodmusuka”, maboparopus
,»@OTOENEKTPUYHN U ONTUYHM SBJICHUS B IIMPOKO30HHU MOJyNpoBOAHUIM , MHCTUTYT 1O
¢busuka Ha TBBPAO0TO Ts10 Ipu BAH

Peuenzent:Hukomait Hensmkos HepsuikoB, npod. ndu B MacTUTYT 110 enekTpoHuka npu bAH

Hou. n-p Upuna buHeBa € €IMHCTBEH KaHIMJAT MO MOCOYEHMSI KOHKypc. Ts 3aema
aKaJeMH4YHaTa JUThKHOCT “MOLeHT” B 1abopaTopus ,,DOTOENEKTPUYHH U ONITUYHH SIBJICHUS B
IIMPOKO30HHHU TONynpoBoAHUIM B MHCTUTYT mo ¢usuka Ha TBBpA0TO Tsio (UDTT) npu
BAH. 3aBwpuiBa Coduiicku ynusepcuret “Cs. Knument Oxpuacku”, Xumuuecku PakynTeT
npe3 1997r. Ot 1998 r. pabotu B UHCTUTYT 110 (hr3MKa HA TBBPAOTO TS0, KATO TPE3 TOAUHUTE
3aeMa pa3IMYHUTE HAyYHHM CTENEHU U aKaJIEMHYHU JUTbKHOCTH, 10 JUTbKHOCTTA ,,JIOLEHT
npucsaeHa i npe3 2012. Jlou. bunesa 3ammuraBa ycnemno nokropcka auceprauus B UOTT,
npe3 2004 r. B HayyHOTO HampaBieHue “EnekTpuyHM, MarHUTHU U ONTUYHU CBOWCTBA Ha
KoHeH3upanarta marepus”. Ot 2021 r. TS € ppKOBOIUTEN HA HampasJeHue ,,Hanopmsuka* u
pbKOBOAMTEN Ha Jaboparopus ,,POTOETEKTPUYHH M ONTHYHU SBJICHHUS B LIMPOKO30HHH
nonynpoBogHuiy” B UDTT. Mma onut B paboTa B UyKIAeCTpaHHU JaOOpaTOPHH, KATO MOKeE
na ce oTOeneXu €IHOTOJUITHATA TIOCTIOKTOpCcKa crnernuanu3anus B National Institute for
Research and Development in Microtechnologies (IMT-Bucharest).

[TpencraBeHUTE JOKYMEHTH 110 KOHKYpCa U TAXHOTO ChAbpXKAHHUE AABAT Bb3MOXKHOCT
3a sICHA OLIEHKAa M aHAJIU3 Ha Hay4yHaTa, HAy4HO-IPWJIOKHATA U NEJarormyecka JeHHOCT Ha
kanauaara. [IpeacraBennre HaydHH MyOauKanuu ca 29, oT KOMTO €Ha TJIaBa OT KHura. 16 ot
nyOJIMKaMUTE ca B CHUCAHMS ¢ UMIAKT (akTop, 12 ca myOJIMKYBaHU B CHUCAHUS C UMIIAKT
pask. Ilo oTHomenne Ha MunuManaute usuckBanusa no Ym. 29, an. (1), . 5 or 3PACPB,
KaHJUJAThT y4acTBa B KOHKypca ¢ 9 myOnuKaiiy, eKBUBAJICHTHU HAa XaOUJIMTALMOHEH TPY/
(IToxazaren B), kato 4 ot Tsx ca B u3anus ¢ umnakT ¢akrop. 1o mokazaren I' ca npencraBenu
20 myOnuKaluuy B U3JaHMsI, KOUTO ca peepupaHy U MHAEKCHPAaHU B CBETOBHOM3BECTHU 0a3u
JTAaHHH, U3BbH XaOMJIMTAMOHHUA TPY/I, KaTO €/1Ha OT TSX € IJlaBa OT KHUra. bposT Ha uTaTture
3a yuyactue B koHkypca e 171. IlpeacraBenure no nokasaten B mybnukanum, He ca U3MOI3BaHH

3a HpI/IILOGI/IBaHe Ha O6pa3OBaTCJIHaTa U Hay4dYHa CTCIICH ,,I[OKTOp" n 3a 3aCMaH€ Ha



aKajeMHJHaTa JIBXKHOCT ,,JoieHT", koeto ¢ m3uckBane Ha 3PACPB. Ilo nmoka3zaren E ca
IIPEACTABEHU JAHHU 3a pBKOBOACTBO Ha npoekT ¢ ®HM, na muman yden B Ilporpama 3a
noanomarane Ha miaaute yueHu B BAH, 2016 r u Ha KOJIEKTUB MO MPOEKT OT croroadara 3a
HAay4yHO CBhTPYJHUYECTBO Mexnay bwarapckara akagemuss Ha HaykuTe U MakegoHckara
akajgemMusi Ha Haykute W wu3kycrBara. Jlon. buneBa e yuwactBama wnm ydactBa B 10
MEXIyHApOAHU UM HAlMOHAJTHU HAy4YHOM3CIIEIOBATEICKKU MpoekTu. [IpeacraBeHa e u
nH(OpMAIIHS 32 IPUBJICUEHU IO TPOEKTH cpeacTBa. ChIIacHO MPEACTABCHUTE TAHHU, TOUKHUTE
CHOTBETCTBAIIM HA HAYKOMETPUYHUTE MOKA3aTeIN OTroBapsIT HAa MHUHUMAaIHUTE U3UCKBAHUS
o Y. 29, ain. (1), 1. 5 or 3PACPD u uznckBanusta npueta or HC na UDTT, kaTo B mo-rosimMa
9acT T€ 3HAYUTEITHO HAIXBBPIAT HeoOxoaumuTe. TpsOBa 1a ce oTOeNexu, 4e caMmo YeTUPH OT
myOIMKAIUUTE, IPEJICTABEHH 32 yYacTHE, Ca OT MEePHUO/I, IPSAN 3aeMaHETO Ha aKaJeMHYHATA
JUTBKHOCT ,,JIOLEHT, KOETO € JI0OKa3aTeJCTBO 3a aKTMBHOCTTA Ha KaHAHWIaTa M KaueCTBEHa
paboTa B akTyaaHU T€MaTUKU MOHACTOSIIIEM.

HayuHouscnegoBarenckata JeWHOCT Ha J0L. bruHEBa € HacoyeHa KbM NOJYy4YaBaHE U
XapakTepu3upaHe Ha HAHOCTPYKTYpPUpPAaHU MaTepuai, pa3pabOTBaHE HA METOAM 3a
Moau(pUKaIKsa HAa TEXHUTE CBOMCTBA U IGMOHCTpUpaHe Ha €(PEeKTUBHU MPHIIOKEHUS HA TSIXHA
6aza. B cepusi oT myOnMKanmuu ca MPEICTAaBEHU M3CIEABAHUS BbPXY THHKU XaJlOT€HUTHU
cinoeBe u 3D crpykrypu ot HaHokpuctaiu ot Zn,Cd, Se, ZnSe, CdSe, InyS>, CulnS,. Te
BKJIFOYBAT JCTAMIIHO XapaKTepU3MpaHE HA MATEPHAIUTE 1O OTHOIICHHWE Ha MOPQOJIOTHS,
ChCTaB, CTPYKTYpa, KaKTO M OTPAKEHUETO HAa MPOMSAHATA €KCIEPUMEHTAIHHUTE YCIOBUS HA
MoJIydyaBaHe U moclieaBaiia oopadoTka BBPXY Ta3u Xapakrepuctuku. M3cnensan e u edexra
Ha TpOMsSHA Ha Te3W MmapameTpu ¢ Bpemero (edekra Ha crapeene) mpu ZnCd, Se 3a
MPOIBIKUTEINICH €Tar, KaKbBTO HE € MPEJICTABsIH JJ0Cera OT JIpyru aBTopu. Pazpaborenu ca u
Moau(UIIMpaHU METO/IU 3a TIONy4yaBaHE Ha TaKHBa CTPYKTYpH. [leMOHCTpHpaHo € MPHIIoKEeHHe
Ha yJITpa3BYKOBU BBJIHU B IIpolieca Ha cuHTe3. [loka3aHo e, ue ¢ TakiuBa METOAM C€ BbBEKIAT
JOMBJIHUTEITHU €KCIIEPUMEHTATHU TapaMeTpH, KOUTO CBHIIECTBEHO MOTaT Ja MOBIHUSAT Ha
CBOICTBaTa Ha MOJIyYEHUTE MaTepuanu. 3a nonydaBaHe Ha cioee oT CulnS: e usnon3pana
TEXHUKaTa Ha UMITYJICHO JIA3€pHO OTJIaraHe 3a MPeHOC Ha MaTepuai BbpXY MOJJI0kKKa, KaTo ca
YCTaHOBEHU TMapaMeTpH, KOUTO OMPEACNAT ChHIIECTBEHa MPOMsHa Ha MopdoyorusTa Ha
OTJIOKEHUTE cioeBe. Pa3paboTeH € MeToj Ha YeCTOTHO aCUCTUPAHO TEPMHUYHO H3MapeHue,
KOWTO JaBa BH3MOXKHOCT 3a epeKTUBHA Mo duKalys Ha MopdoJiorusTa Ha ciioeBe ot Te, Se
U cThKII000paszeH AsySes. B apyra rpyma paGoTu ca pasriiejlaHd OCHOBHU XapaKTEPUCTHKU Ha
CTPYKTYpU C TPUJIIOKEHHE KaTo CeH30pHU eneMeHTH. Te ca Ha Oa3zara Ha Te, ZnO:Al u

¢bynkunonanusupanu  SiO2 MUKpocTpyKTypH. OCBeH JAETalllIHOTO XapaKTepu3upaHe Ha



MOJIyYEHUTE MaTEepUalIM, ca IPEACTABEHU U PE3YyITaTH OT IPHJIOKEHUS KaTO Ia30BU CEH30pPH,
KaTo ca TIIOCOYEHHM HSAKOM ONTHUMAJIHU XapaKTEPUCTUKH, KOWUTO OIpEAENsT BHCOKa
4yBCTBUTEIHOCT KbM aMOHSK U eTaHoi. HayuHou3cnenoBareiackaTa J1eHOCT Ha KaHUaTa ce
JOMbJIBA OT KOMIUIEKCHM HW3CIeABaHHMS Ha CBoilcTBara Ha HaHopa3dMepHu cioeBe SiOx,
chabpkamy Si HanoyacTuuu. CrefBaiku KOHKPETHU IMPHIIOKEHHS, OCHOBHO CBOWCTBO Ha
pasTIeKIaHUTE CTPYKTYpH € (OTONYMHUHECIICHLIMATA M BIMSHUETO HAa NapaMeTpuTe Ha
MoJIy4aBaHe M rmociesaia o0padoTka BbpXy HEHHHS HHTEH3UTET U CIIEKTPAITHO TPE/ICTaBsHE.
Karo TakaBa 06paboTka € pasrienaHo o0ibYBaHe C BUCOKO €HEPIeTUYHH €NIEKTPOHU U Obp3U
HEYTPOHU. Y CTAHOBEHH Ca ChLIECTBEHU IPOMEHH B CTPYKTYypaTa Ha MaTEPUAIINTE U CbOTBETHO
B TEXHUTE EIEKTPUYHH CBOMCTBA (BOJT-KanallMTUBHATA XapaKTEpUCTHKA). ToBa € OCHOBaHUE
na OblIe TPEIOKEHO TE3M MaTepualid JAa ObJaT W3IMOJ3BAHM KaTo JETEKTOPH Ha
BHUCKOGHEPreTUYHU JThUEHUS, TaKuBa BBHB ONM3KaTa MH(]padepBeHa A0 yITPaBHOJIETOBATa
o0JacTu U JO3UMETPH.

Hayunara n HayuHO-npuioXHaTa AeHHOCT Ha Aol. buHeBa ca B MojepHa 001acT, KOSITO
MPUBIIMYA 3HAYUTEIICH MHTEPEC OT CTpaHa Ha Hay4yHaTa OOIIHOCT W OT MHAYCTpHSTA. T €
CBbP3aHa C MOJIy4aBaHE U XapaKTEpU3WpaHE HAa HAHOCTPYKTYPH, KOUTO C€ JOKa3Bar, KaTo
BHUCOKOE(EKTUBHU aNTePHATUBU B YCTAHOBEHU TEXHOJOTHH, HO Ca M OCHOBA HAa HOBU TaKWBa.
HanopasmepHute Martepuanu, JEMOHCTPUpPAT CBOWCTBA, KOUTO OOEMHUTE MaTepuald He
MIPUTEKABaT, KATO BaKHa OCOOEHOCT €, 4e T€ MoraT Ja ce MoAu(UUUpaT 3HAUUTEITHO Ype3
IIpOMsIHA Ha TEXHUTE MPOCTPAHCTBEHU XapaKTEPUCTUKHU. Ta3u 0coOEHOCT 1aBa Bb3MOKHOCT Jla
ce pa3paboTBaT NPUHIUITHO HOBU TEXHOJIOTUH U J1a C€ ThPCAT HOBH pEIIeHUs Ha MpoOIeMu ¢
BHCOKa colManHa 3HaunMmocT. M3cneaBanusaTa Ha jgou. buHeBa ca B Ta3u 00iacT, KaTo gaBaT
CBIIIECTBEH MPUHOC 33 Pa3BUTHETO . MaTepuanute, KOUTO ca 00EKT Ha HEMHUTE U3CJICIBAHUS
ca TakuBa C TMOTEHIMAIHW aTPAKTUBHU MPUIIOKEHHS, KaTO BH30OHOBSIEMH W3TOYHMIIA Ha
€HEprusi, CCH30pHU €JIEMEHTH 3a 3aMBbPCUTEIM WM OINACHU JIBbUEHHUS, B MEIUIMHATA, IPU
pa3paboTBaHETO Ha MaMeTH. JleTaluIHUAT aHAJIU3 Ha Pa3riIekJaHUTe MaTepHalli ¢ U3I0JI3BaHe
Ha CTaHJApTHU METOM, OIpeNeisl JOCTOBEPHOCT Ha IMPEACTaBEHUTE pe3yaTaTH M Oasza 3a
epeKTHUBHA ONTHMHU3AIMS HAa TEXHUTE CBOWCTBA, a CBIIO Taka W 3a pa3paboTBaHe Ha
(dyHIaMeHTalIHa KapTHHA 32 pa30upaHe Ha MEXaHU3MUTE U TIPOIIECUTE, BAJIHIHN B HAHOCBETA.
Ilegarornyeckara AeMHOCT Ha 10L. buHEBa BKIIIOUBA MPOBEKIAHETO HA Pa3IMUHU KYpCOBE,
MPaKTUKU U 00YYEHUS, TJIABHO CBBhP3aHU ¢ ATOMHO-CHJIOBaTa MUKpockomus. [IpoBena e Kypc
3a noktopaHTH npe3 2014. buna e HaydeH ppKOBOINTEN HA MIIaJl YU4€H B poekT oT [Iporpama

3a roAnomarase Ha muagute yuenu B bAH, 2016 .



OcCHOBHHTE HayYHM M HAy4yHO —TIPWJIOKHHM IPUHOCH Ha KaHOUAAaTa MoOrar na ce
OTpeNeNIAT KaTO 3HAYUTENHO oOoraTsBaHe Ha MO3HAHUATA 32 KOHKPETHH KIJIACOBE OT
HAaHOCTPYKTYPUpPaHH MaTe€pHajd U IOJlydyaBaHe M JOKa3BaHE Ha HOBHU (PaKTH 3a TEXHUTE
CBOICTBa, pa3pabOTBaHE HAa TEXHOJIOTHUHU 32 (hopMHpaHe U MOAUPHUIIMPAHETO UM CIIE]] TIXHOTO
nonyyaBase. [lonydenu ca HOBU 1aHHM 3a Xapakrepuctukure Ha ZnCd,.Se , o oTHOLIEHNE
Ha TeXHUS CbCTaB M cTpykrypa (B4.1-B4.3), karo TpsbBa ga ce mocoyar CreUasHO
pe3yararute 1mo Moau(UKaIys Ha CBOMCTBAaTa BCICACTBUE HA OrpsBaHE U CTapeeHe, KaTto 3a
MOCIIEAHOTO ca MPEJICTaBEeHU JaHHU 3a CPOK OT 6 Mecela, MPOIbIKUTEIHOCT, KOATO HE €
u3cle/BaHa OT ApPYrd aBTOpHU. [[eMOHCTpHpaHO € MPUIOKEHHE 3a OpPUEHTAlUs Ha TEYHU
kpuctanu [['7.4]. Pazpaboten e moaxon 3a popmupane Ha 3D aHcaMOIIM OT KBAHTOBH TOYKH OT
In>S3, KoOMTO MO3BOJIsIBA OTJAaraHeTo Ha KyOuuyHU 0-InyS3 HaHokpucrTanu, BbB (popmarta Ha
THHBK CIIOH, IPH KOWTO ce mpuiara yaTpa3ByK B Ipolieca Ha CHHTe3upaHe. ToBa BOOU U J0
HaMalsiBaHE Ha pa3Mepa Ha KPHUCTAIUTE 0 OKOJIO 2 Nm U yBEIMYaBaHE Ha IIMpUHATA Ha
3abpaHeHara 30Ha. [IpuoxeH € 1 MeToAa Ha UMITYJICHO JIA3€PHO OTJIaraHe 3a MoJlydyaBaHe Ha
cioeBe oT HaHokpuctaneH Cup 7Ing.0sS (B4.8). [Tokazano e, ye METOAbT MOXKE Ja ce mpuJiara 3a
MoJlyuaBaHe Ha CTPYKTYpH C JKEJaHW T[apamMeTpu, TbH KaTro NpoMsSHATa Ha HAKOU
EKCIIePUMEHTAIHN TMapamMeTpu (MIBTHOCTTA HA Ja3epHAaTa €HEeprusi) BOAU 0 3HAUYMTETHA
IIPOMSIHA Ha CTPYKTypaTa U Mopdosorusara Ha cioeBete. KaTo chiiecTBeHa pazpaboTka Moxe
Ja ce MOCOYM METOABT 3a YECTOTHO aCHCTHUPAHO OTJaraHe, MPHUJIOXKEHO 3a (GopMmupaHe Ha
CJIOEBE OT KPUCTAJICH Telyp, aMOp(eH celleH U cThKiIooOpa3eH AsxSes [B4.5]. Mertoast
MO3BOJISIBA CHILECTBEHO BIUSHUE BHPXY Mopdonorusra Ha ¢hopMupaHute cTpykTypu. Karo
HOBH pe3yJITaTH, MOTAT JIa CE TOCOYaT U3CJIeIBaHUATa BEPXY cucTemaTa AsaSes—AgaSSe—PbTe
MOJIyYE€HU 4Ype3 METOJl Ha OxXJaJeHaTra cronwika.  Karo ChlllecTBEHU MPUHOCU B HAY4YHO-
MIPUIIOXKEH TJIaH, MOT'aT JIa ce 0coYaT pe3yaTaTUTe MOIYUYEHH 3a CI0EBE OT TeIyp U cUcTeMara
Zn0O-Al, u3non3Banu karo razosu censopu (B4.9, I'7.16, I'7.17). 3a Tax e AeMOHCTpHpaHa
BHCOKAa YYBCTBUTEIIHOCT KbM aMOHSK W €TaHOJ MpH CTaifHa Temmeparypa. KpMm To3u THII
MaTepuaiy crajatr u HaHopa3MmepHU cioeBe SiOx, ChAbpKALIM S1 HAHOYACTHIIH, 32 KOUTO ca
MOJTyYeHU JI0Ka3aTesiCcTBa, Y€ MoraT Ja ObJaT M3IMOJI3BAHM KaTO JIETEKTOPU U JO3UMETpH.
[IpencraBeHnTe N3CIEABAHMS Ca TIOJKPETICHH OT COJIMTHHU aHAIIM3H Ha TOJTYYSHUTE MaTepHaly,
KaTo Te ca M3MON3BaHW 3a ¢GopMuUpaHe Ha eAHa (yHIaMEHTalTHAa KapTHHA, KOSTO J1aBa
o0siCHEHUE 3a MEXaHU3MUTE Ha (popMHUpaHe U OCHOBHUTE CBOICTBA HA HAHOCTPYKTypuTe. Te3un
MO3HAHUS MOTaT Ja ObJaT W3IMOJI3BAHU U IIPH U3CIICIBAHIS HA IPYTH MaTepHAIIH.

[IpencraBeHuTE OT KaHIMAaTa IPUHOCH ca OTPA3eHU B 29 myOauKaIuu, OT KOUTO eaHa

rjlaBa OT KHUra. 16 oT myOJuKaluTe ca B CIIUCAHUS C UMIIAKT dakTop, 12 ca myOIuKyBaHU B



CIHMCaHMs C UMIIAKT paHK. B mybnukanuurte, KOUTO ca CbOTBETCTBAIIM Ha XaOWIUTALIMOHEH
TpyZ, Jou. buHeBa e uiu TbpBU WM KOPECTIOHAMPALL aBTOP WJIM € BTOPH OT JBaMa aBTOPH.
ToBa e 10Ka3aTeNCTBO 3a CHIIECTBEH MPUHOC B Te3u pabotu. KaTo kadecTBo 3a paborara
Morar ja ce nocoyaT nmyonukanuute B Journal of Physical Chemistry C (B4.4) Ud=4.814 ¢ 15
uutata; B Surface and Coatings Technology (B4.5) U®=2.139, uutupana 5 nstH, B Journal of
Physical Chemistry C U®=4.520, nutupana 47 netu; B Materials Chemistry and Physics, U®=
2.084, nutupana 11 . [locouenure m3manusi ca qoOpe M3BECTHH B 00JACTTa, C BHUCOK
UMIIAKT (PaKTOp, KOETO € JTOKA3aTeJCTBO 3a KayeCTBEHAa Hay4YHO-H3CJeJoBaTelcka padora,
aKTyaJlHa TeMaTHKa U IpeJCTaBsiHE Ha OpUTHHANHU pe3ynTatu. [Ipeacrasenure 171 uurara 3a
ydJacThe B KOHKypca ca Ha IyOJHKAIlMH 10 TEMAaTUKHUTE OT IMMOCOYCHUTE MPUHOCH, C KOUTO
KaHJuJaTa yyacTBa B KOHKypca, KaTo UMa 3HAYUTEIEH Opoil oT mociaeanure 5 roauHu. Tosa
CBHILIO JI0Ka3Ba aKTyaJJHOCTTa Ha TeMaTHKaTa M KauyecTBOTO Ha paboTa. 3HayMTeNHAa 4acT OT
[MTAaTUTE BKIIOYBAT CIIOMEHABAHE Ha OMpPEAENICHU PE3yNITaTH U ca U3MOJI3BaHU 32 OCHOBA 3a
HOBH H3CIJICJIBAHMSA, KOETO TH NMPHYUCIABA KBM T.H. ,,ChIIECTBeHU mutatu’. Karo mpumepu
MoraT J1a ce mocoyar Takusa Ha cratuu ['7.1, 1'7.17.

TpsbBa na ce oTOenexu, ye U3BbH MPEICTABEHUTE 32 Y4acTHE B KOHKYpca MaTepHallu,
nou. buHeBa nmpuTekaBa 3HAUMTETHA HAYYHA U HAYYHO-TIPUIIOKHA poayKius. Mma o6mo 67
myOJIMKaluy, eIMH perucTpupan nareHT, Hag S00 uutupanus, h uagexc 9 (8 mo Scopus). Bzena
€ y4acTue KaTo phbKOBOJUTEN MM YIaCTHHK B HaJ 20 HAyYHOM3CIIEI0BATEICKH ITpoekTa. Mima
yuacTtus Ha Haj 70 koHpepeHuuu. Te3n qaHHM TOTBBPKIABAT BIIEYATICHUETO, Y€ KaHAU1aTa
€ U3rpaJIeH YUeH ChC 3HAUUTENIHU MMO3HAHU U YMEHUs B 00J1aCTTa HA HAHOTEXHOJIOTHHTE.
Hsmam kpuTiaHu OenexKu o opOopMIICHHETO U MPEICTaBIHETO Ha MAaTEPHAITUTE, KaKTO U IO

CBHIIIHOCTTA Ha aBTOPCKAaTa CIpaBKa 3a KOHKypca.

3aKkIr0YeHue

3aro3HaBaHETO MM C PE3yJITaTUTE OT HAYy4YHO-HM3CIen0BaTeIcKaTa IeHHOCT Ha JoueHT Mpuna
brHeBa My 1aBa OCHOBaHUeE J]a CUUTaM, Y€ TS € €JUH Y4eH ChC 3HAUUTEJIEH PUHOC B 001acTTa
Ha T0JIy4aBaHETO U XapaKTEpU3UPAHETO HA [BY- U TPUMEPHU HAHOCTPYKTYPH, C ITO3HAHUS U
BB3MOKHOCT Jia OIIPEAEIId U PbKOBOAY HAYYHU U3CIIEABAHUS HA BUCOKO MEXIYHAPOIHO HUBO.
KonnuecTBeHnTe mokasarenn 3a HeEMHAaTa Hay4yHa JIEWHOCT ChOTBETCTBAT HAa KPUTEPUHTE,
3anageau oT 3PACPb u HC na Uncturyr nmo ¢usuka Ha TBHPAOTO TsUI0, HEOOXOIUMH 3a
3aeMaHeT0 Ha akaJeMHYHaTa JITBbXKHOCT ,npodecop”. Ha 6a3ara Ha ropecroMeHaToToO

HU3pasdgBaM IOJKpENaTa CU KbM KaHAUJATypaTa Ha OOII. I/IpI/IHa bunesa u npenopbruBaM Ha



Hayunoto xxypu na nonkpenu u npenioxku Ha HC na MacTUTYT 110 priznka Ha TBHPAOTO TSIIO,

Ts1 1a ObJie n30paHa Ha akaIieMUYHATa UTHKHOCT ,,lipodecop” o Hanpasienue 4.1. Guznuecku

HayKU.

28.11.2022 npod. ndpu H. Hemsiikor



REVIEW
according to a competition for the academic position of "Professor" in professional field 4.1
Physical sciences, scientific specialty: "Physics of condensed matter", for the needs of the
"Nanophysics" Department at Institute of solid state physics - BAS, announced in Newspaper
of the state No. 61 of 02.08.2022 .
Candidate: Irina Elkova Bineva, Associate Professor in the "Nanophysics" Department,
"Photoelectric and Optical Phenomena in Wide bandgap Semiconductors" Laboratory, Institute
of Solid State Physics at Bulgarian Academy of Sciences
Reviewer: Nikolai Nedyalkov Nedyalkov, Professor, Doctor of Science at the Institute of

Electronics at BAS

Associate Professor Dr. Irina Bineva is the only candidate for the presented competition.
She holds the academic position of "associate professor” in the laboratory "Photoelectric and
optical phenomena in wide bandgap semiconductors" at the Institute of Solid State Physics
(ISSP) at BAS. Assoc. prof. Bineva graduated from Sofia University "St. Kliment Ohridski",
Faculty of Chemistry in 1997. Since 1998, she has been working at the Institute of Solid State
Physics, holding various scientific degrees and academic positions over the years, up to the
position of "Associate professor" awarded to her in 2012. Assoc. prof. Bineva successfully
defended her doctoral dissertation at ISSP, in 2004 at the scientific direction "Electrical,
magnetic and optical properties of condensed matter". Since 2021, she is the head of the
"Nanophysics" department and the head of the "Photoelectric and optical phenomena in wide
bandgap semiconductors" laboratory at ISSP. He has experience working in foreign
laboratories, and one-year postdoctoral specialization at the National Institute for Research and
Development in Microtechnologies (IMT-Bucharest) can be noted.

The submitted documents for the competition and their content provide an opportunity
for a clear assessment and analysis of the candidate's scientific, applied and pedagogical
activities. There are 29 scientific publications presented, of which one is a book chapter. 16 of
the publications are in journals with an impact factor, 12 are published in journals with an
impact rank. Regarding the Minimum requirements under Art. 29, para. (1), item 5 of the Low
for Development of the Academic Staff in Republic of Bulgaria (LDASRB), the candidate
participates in the competition with 9 publications equivalent to a habilitation thesis (Indicator
C), 4 of which are in publications with an impact factor. According to indicator D, 20
publications are presented in publications that are referenced and indexed in world-renowned

databases, outside of the habilitation thesis, and one of them is a chapter of a book. The number



of citations for participation in the competition is 171. The publications presented under the C
indicator were not used to obtain the educational and scientific degree "doctor" and to hold the
academic position "associate professor", which is a requirement of the LDASRB. According to
indicator F, data are presented for the management of a project with the National Science Fund,
of a young scientist in the Program for Supporting Young Scientists at the BAS, 2016, and of a
team under a project from the agreement on scientific cooperation between the Bulgarian
Academy of Sciences and the Macedonian Academy of Sciences and Arts .

Assoc. Prof. Bineva has participated or is participating in 10 international and national
research projects. Information is also presented on the funds attracted by the projects.
According to the data presented, the points corresponding to the scientometric indicators meet
the minimum requirements under Art. 29, para. (1), item 5 of the LDASRB and the
requirements adopted by the Scientific Council of the ISSP, and for the most part they
significantly exceed the necessary ones. It should be noted that only four of the publications
submitted for participation are from a period before holding the academic position of "associate
professor", which is proof of the candidate's activity and quality work in currently relevant
topics.

Assoc. Prof. Bineva's research activity is aimed at obtaining and characterizing
nanostructured materials, developing methods for modifying their properties and demonstrating
effective applications based on them. A series of publications presents research on thin halide
films and 3D nanocrystal structures of ZnxCdi-xSe, ZnSe, CdSe, In2S;, CulnS>. They include a
detailed characterization of the materials in terms of morphology, composition, structure, as
well as the effect of changing the experimental conditions of preparation and subsequent
processing on these characteristics. The effect of changing these parameters with time (aging
effect) was also investigated in ZnxCdi.xSe for a prolonged stage, which has not been presented
by other authors for the data of publication. Modified methods for obtaining such structures
have also been developed. The application of ultrasonic waves in the synthesis process has been
demonstrated. It is shown that such methods introduce additional experimental parameters that
can significantly affect the properties of the obtained materials. To obtain CulnS> layers, the
pulsed laser deposition technique was used to transfer material onto a substrate, and parameters
were established that determined a significant change in the morphology of the deposited layers.
A method of frequency-assisted thermal evaporation was developed, which enables effective
modification of the morphology of layers of Te, Se and glassy As>Ses. In another group of
works, basic characteristics of structures with application as sensor elements are considered.

They are based on Te, ZnO:Al and functionalized SiO: microstructures (cantilevers). In



addition to the detailed characterization of the obtained materials, results from applications such
as gas sensors are also presented, and some optimal characteristics that determine high
sensitivity to ammonia and ethanol are indicated. The candidate's research activity is
complemented by complex studies of the properties of nanosized SiOx layers containing Si
nanoparticles. Following specific applications, the main property of the considered structures
is the photoluminescence and the influence of the preparation and post-processing parameters
on its intensity and spectral representation. Irradiation with high-energy electrons and fast
neutrons has been considered as such treatment. Significant changes were found in the structure
of the materials and, accordingly, in their electrical properties (volt-capacitive characteristic).
This is a reason to propose that these materials be used as detectors of high-energy radiation, in
the near-infrared to ultraviolet regions, and dosimeters.

Assoc. Prof. Prof. Bineva's scientific and applied activities are in a modern field that
attracts significant interest from the scientific community and industry. It is related to the
preparation and characterization of nanostructures, which are proven to be highly effective
alternatives in established technologies, but are also the basis of new ones. Nanoscale materials
demonstrate properties that bulk materials do not possess, an important feature being that they
can be significantly modified by changing their spatial characteristics. This feature makes it
possible to develop fundamentally new technologies and to search for new solutions to
problems of high social significance. Prof. Bineva's research is in this field, making a significant
contribution to its development. The materials that are the subject of her research are those with
potential attractive applications, such as renewable energy sources, sensor elements for
pollutants and dangerous radiation, in medicine, in the development of memory devices. The
detailed analysis of the considered materials using standard methods determines the reliability
of the presented results and a basis for effective optimization of their properties, as well as for
the development of a fundamental picture for understanding the mechanisms and processes
valid in the nanoworld.

Assoc. Prof. Bineva's pedagogical activity includes conducting various courses,
practices and trainings, mainly related to Atomic Force Microscopy. She conducted a course
for doctoral students in 2014. She was the scientific supervisor of a young scientist in a project
from the Program for Supporting Young Scientists at the BAS, 2016.

The main scientific and applied contributions of the candidate can be defined as a
significant enrichment of knowledge about specific classes of nanostructured materials and
obtaining and proving new facts about their properties, developing technologies for forming

and modifying them after they are obtained. New data were obtained on the characteristics of



ZnxCd;xSe, regarding their composition and structure (B4.1-B4.3), and the results of the
modification of the properties due to annealing and aging should be specifically mentioned, and
for the latter, they are presented data for a period of 6 months, a duration not studied by other
authors. An application to liquid crystal orientation has been demonstrated [G7.4]. An approach
for the formation of 3D quantum dot ensembles of In2S3 has been developed, which allows the
deposition of cubic a-In,S3 nanocrystals, in the form of a thin layer, where ultrasound is applied
in the synthesis process. This also leads to a decrease in the crystallite size to about 2 nm and
an increase of the band gap. The method of pulsed laser deposition was also applied to obtain
layers of nanocrystalline Cuj7Ino.osS (B4.8). It is shown that the method can be applied to
obtain structures with desired parameters, since the change of some experimental parameters
(laser energy density) leads to a significant change of the structure and morphology of the films.
As a significant development, the method of frequency-assisted deposition applied to the
formation of layers of crystalline tellurium, amorphous selenium and glassy As>Ses [B4.5] can
be pointed out. The method allows a significant influence on the morphology of the formed
structures. As new results, it can be mentioned the studies on the As>Ses—AgsSSe—PbTe system
obtained by the melt quenching method. The results obtained for tellurium layers and the ZnO-
Al system used as gas sensors (B4.9, G7.16, G7.17) can be mentioned as significant
contributions in a scientific-applied way. They have been shown to be highly sensitive to
ammonia and ethanol at room temperature. This type of material also includes nanosized SiOx
films containing Si nanoparticles, for which evidence has been obtained that they can be used
as detectors and dosimeters. The presented studies are supported by solid analyzes of the
obtained materials, which have been used to form a fundamental picture that explains the
formation mechanisms and basic properties of nanostructures. This knowledge can also be used
in the research of other materials.

The contributions presented by the candidate are reflected in 29 publications, of which
one is a book chapter. 16 of the publications are in journals with an impact factor, 12 are
published in journals with an impact rank. In the publications corresponding to a habilitation
thesis, Prof. Bineva is either the first or corresponding author or the second of two authors. This
is evidence of a substantial contribution to these works. As examples of quality for the work
the publications in the Journal of Physical Chemistry C (B4.4) IF=4.814 with 15 citations; in
Surface and Coatings Technology (B4.5) IF=2.139, cited 5 times, in Journal of Physical
Chemistry C IF= 4.520, cited 47 times; in Materials Chemistry and Physics, IF= 2.084, cited
11 times can be given. The mentioned publications are well-known in the field, with a high

impact factor, which is proof of quality research work, current topics and presentation of



original results. The presented 171 citations for participation in the contest are on publications
on the topics of the specified contributions with which the candidate participated in the contest,
with a significant number from the last 5 years. This also proves the topicality of the subject
and the quality of work. A significant number of citations include mention of certain results and
have been used as a basis for new research, which ranks them among the so-called "substantial
quotations”. As examples, articles G7.1, G7.17 can be mentioned.

It should be noted that apart from the materials submitted for participation in the competition,
Prof. Bineva has a significant scientific and scientific-applied output. There are a total of 67
publications, one registered patent, over 500 citations, h index 9 (8 on Scopus). She has taken
part as a leader or participant in over 20 research projects. He has participated in over 70
conferences. These data confirm the impression that the candidate is a well-rounded scientist
with considerable knowledge and skills in the field of nanotechnology.

I have no critical remarks on the layout and presentation of the materials, as well as on the

essence of the author's contributions for the competition.

Conclusion

My acquaintance with the results of the research activity of associate professor Irina Bineva
gives me reason to consider that she is a scientist with a significant contribution in the field of
obtaining and characterizing two- and three-dimensional nanostructures, with knowledge and
the ability to define and lead scientific research at a high international level. Quantitative
indicators of her scientific activity correspond to the criteria set by the LDASRB and the
requirements adopted by the Scientific Council of the Institute of Solid State Physics, necessary
for the occupation of the academic position "professor”. On the basis of the above, I express
my support for the candidacy of Prof. Irina Bineva and recommend to the Scientific Jury to
support and propose to the Scientific Council of the Institute of Solid State Physics that she be

elected to the academic position of "professor" under professional field 4.1. Physical sciences.

28.11.2022 Prof. N. Nedyalkov



