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PEINEH3UA

[0 KOHKypca 3a 3aeMaHe Ha akajeMuuyHata JuibxHocT “IIpodecop” B obnact Ha BuclIe
obpazoBanue 4. IIpuponHu Hayku, MaremMaThka M HUHQOpPMATHKA, HPOPECHOHATHO
HanpasiieHue 4.1. dusznuecku Hayku, HaydHa clenuaiHocT ,,dOu3Kka Ha KOHJEH3UpaHaTa
Matepus’, B MHCTUTYT 1o ¢u3uka Ha TBbpAoTO Tsuio ““ Akan. I'eopru HamxakoB “— b A H,

o0sBeH B JIB 6p. 61/02.08.2022 r.

Kanaupar: non. n-p Upuna Enxosa BUHEBA
Peuensent: npod. n-p umxk. [Imamen Kocragunos ITETKOB, Jlemaprament ,,OU3NKA®,

XHUMHUKOTEXHOJOTUYEH U MeTaJIprI/I‘IeH yHI/IBepCI/ITCT

1. JlaHHHM 32 KaHAUAATYpaTA.

[IpencraBeHuTe MO KOHKYypca JOKYMEHTHU OT KaHAWJaTa CbOTBETCTBAT HAa U3UCKBaHUATA
Ha 3PACPB, IIII3PACPb u IlpaBunHuka 3a ycloBuATa U pea 3a NpUI0OMBaHE Ha HAYYHH
CTETICHU U 3a€MaHe Ha akajeMUyHu 11bkHOCTU B M @ T T - b A H.

KannuaareT e nmpenctaBuil IbJieH COUCHK HAa HAYYHUTE CH MyOsnKauuu — 67 Op.: - cTaTuu
BbB pedepupanu uznanus -62 Op.; TaaBu OT KHUTH — 3 Op.; aBTOpedepaT Ha JOKTOpPCKa
JcepTalus; eIMH MaTeHT U 71 y4acTHs ¢ HOCTEPHU M YCTHU JIOKJIAJN HA HAYYHU (POPYMHU.

3a yyacTHe B KOHKypca Jol. buHeBa e mpeicTaBui CIIUCHK OT 0010 27 3ariaBus Ha
myOauKauuu B OBJTapCKU W UyKJIECTpaHHU HAy4YHHM W3JIaHUS, €/IMHA IJlaBa OT KHMra u 35
JIOKJIaJ]a Ha MeXIyHApOAHH HayyHU (OPYyMH, OT KOUTO - 8 TIOKAaHEHHU JI0KJIa/ia U 2 MeHapHU
takuBa. [IpencraBenu ca u 6 Ha Opoi APYrH JOKYMEHTH (BbB BUJ Ha CIyXKeOHHU OCNeKKH U
yJIOCTOBEpEHHsI OT paboTojares, PbKOBOAUTEN Ha MPOEKT, (PMHAHCUpALa OpraHu3alus WK
BB3JI0KHTEN HAa IPOEKT U APYTH MOAXOAIIN JOKA3aTEJICTBA), HOAKPEISIHU TIOCTHKEHHSTA Ha
KaHauaaTa. Taka HPUIIOKEHUTE JOKYMEHTH JaBaT BB3MOYKHOCT 3a ISNIOCTHA OOEKTHBHA

OIICHKA Ha Hay4YHaTa, MperoaaBaTcJiICKkaTa U aiIMUHUCTPATUBHATA IIeI\/'IHOCT Ha KaHAWaarta.
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2. JlanHu 3a KaHAMAATA.

Hpuna buneBa e poaena npe3 1973 r. B rp. Bpana. Ilpe3 1991 r. 3aBwpuiBa ¢
OTJIMYUE CPEJHOTO CH OOpazoBaHHe B TeXHUKyM “Mapust Kiopu” u mocTbhnBa BBHB
Xumnueckus: pakynareT Ha Coduiickus YHUBepcuTeT. Bucme obpa3oBaHue 3aBbpIIBa
npe3 1997 r. ¢bC cTENEH - MarucThp MO OpraHuYHa U aHANUTHYHA XuMusl. Ha cieaBamara
TOJMHA, CIE] YCIEIHO U3AbPKaH KOHKYPC, HOCTHIIBA KaTO peAOBEH NOKTOpAaHT B UDTT
— BAH, xpaero padotu u qocera. [Ipe3 2004 r. 3ammraBa OiecTsIIo qucepTanus Ha TeMa
,CHWINIIMEBH HAHOPA3MEPHHU YaCTHIIM B TEPMHYHO OTJIOXKEHH cioeBe oT SiOX 7 u
nojlyyaBa HayuyHaTa W oOpas3oBarenHa crereH “Jloktop mo ¢musuka”. Ilpe3 cwiiara
roJMHa € Ha3HaueHa Ha M300pHA JUIBXKHOCT - HayyeH chTpyaHuk II[P* crenen B cexuus
”ENeKTpUYHH U ONTHUYHU CBOMCTBA HA IIMPOKO30HHU MOITYIpoBOAHULM . Tpu ronunu mno-
KbCHO € TMOBUIIEHA B HAYYHO 3BaHHE - HayudeH chTpynHuk [** ctemen. BuB Bpb3ka ¢
MPOMEHUTE B 3aKOHA 3a KapuepHoTo u3pacTBaHe oT 2011 r. 3aema akagemMuyHara
JUTHYKHOCT — IJIABCH aCUCTCHT B ChIIATa CEKIUS Ha HampasieHue “‘Hanodpusnka”.

B GutHOCcTTa cu Ha yuyeH-u3cienonaren A-p buneBa crnennanusupa B o0iacTra Ha
®u3nkata Ha MOBBPXHOCTTAa NPOABIKUTENHO Bpeme B Hanwuonamnus WHcTHTYT 1O
MuxkportexHonoruu, bykyper, Pymbuus u B YauBepcuret Kapn Ocueruxu, Onnenoypr,
O®P I'epmanus.

IIpes 2012 r. n-p buneBa ce xabuiuThpa Karo JOLUEHT B JlabopaTtopus
»POTOETIEKTPUYHU U ONTUYHHU SIBJICHUS B IIUPOKO30HHU MOJYIPOBOJHUIM HAIIpaBICHUE
,2Hanodmsuka“ B UDOTT-BAH. Karo crneactBue oT u3cienoBaTelnckara aKTUBHOCT U
HAy4YHUTE MPUHOCH, JIEBET TOAMHH MO-KbCHO KaHAMIATHT OIJIaBsBa U JlabopaTopusiTa U
CBhBKYIIHOTO HampasieHue ,,Hanopusuka“. Ilo Hacrosimem nou. bunesa e unen Ha HC
npu UDTT — BAH, unen Ha OC Ha BAH u Ha HAKOJIKO OTTOBOPHHU KOMHCHH, KaKTO B

ChCTaBa Ha UHCTUTYTA, Taka 1 B OC Ha BAH.

3. OO0ma xapakTepuMcTHKA HAa HAYYHHUTE TPY/AOBe U MOCTHKEHHUS HA KaHIUIaTa

Hayuynure uHTEpecH Ha KaHIuAara oOmpenelneHo ca B obiactra Ha Du3MKaTa Ha
KOHJICH3UpaHa MaTepus, KaTo JolL. buHeBa cbcpenoTouaBa CBOMTE TBPCEHUS BBPXY
(hOTOENEKTPUYHH U ONITUYHH CBOMCTBA HA MIMPOKO30HHU MOITYIPOBOAHUIIN 32 MPUIIOKEHHE B
OINTOETIEKTPOHUKATA U CEH30pUKATA.

Marepuanure MmO KOHKypca, HambJIHO OTIOBApsAT HAa MUHUMAJIHWUTE HAIlMOHAIHU
M3HMCKBaHUS, KOUTO KaHIUAAThT Ha/IBUILIABA OKOJIO 2 bTH ( B rpyna “B*“ — 146 1., B rpyna , I™

—353 1., B rpyna,,JI*“ — 342 1. u B rpyna ,,E“ — 264 1.). O06musaT Opoii He3aBUCUMU ITUTATH Ha



Te3u cratuu ¢ nmoseue oT 120 , kato mHAeKkchT Ha Xupi (h-index) e 10. Paznpenenenunero Ha
HAyYHUTE CTaTUU IO KBapTWJIM CBIIO € MHOTIO JOOpPO M HAIIBIHO IMOKPHBA M3UCKBAaHUATA HA
NODTT - BAH: - Q1 -8 6pos [B4,B5,T'1,T'5,1'8-10,I'15]; - Q2 -6 6p. [B6,B7,12,T'11,T°12,
I'71];,-Q4-126p. [B1,B8,B9, 13,14, 16,17, 1'13,T'14,T'16, I'18, I'19]; SIR — 2 6p. [B2,
B3].

ExcniepuMmeHTanHuTe pe3yiTaTd Ha XaOWJINTaHTa C€ ABDKAT B HE MaJIKa CTENEH M Ha
YYaCTHETO B HAIIMOHAIHU U MEKAYHAPOIHU HAyYHO-U3CIIEI0BATEIICKU MMPOSKTH (PHMHAHCHPAHH
ocHoBHO oT MOH-®HMU, kato B 6 OT TAX TS € YUYaCTHHUK, a Ha 2 MPOeKTa € ppKkoBoauTel. [Ipu
U3MBIHEHUETO Ha MPOEKTHUTE 101 buHeBa ce mposBsBa KaTo TAIAHTINB €KCIIEPUMEHTATOP U
HECHbMHEHO BOJIEI] CIIEIUAINCT B 00JIaCTTa, KATO TOBA MU ChXKJIEHUE € PE3YJITAT OT MO3ULIUATA
Ha aBTOpa B pELEH3UPAHUTE CTATUH.

[IpencraBenuTe OT KaHAWJATa HAay4YHU TPYAOBE HE MOBTAPAT TaKMBAa OT MPEAUIIHU
mpoueaypHu, KakTo 3a npunoousane Ha AJl ,,JloueHt®, Taka u 3a npuaobuBane Ha OHC
»JLOKTOP®.

Crnen karo ce 3amo3Hax C MPEACTaBEHUTE 3@ y4acTUE B KOHKypca Hay4HU IMyOJIMKaluu
3asgBsiBaM yOe/ieHo, Ye HsMa JJOKa3aHo 10 3aKOHOYCTaHOBEHHMsI peJl TIaruaTCcTBO, CUTHAIIN UITH
IIPENIIOJIOKEHUS 3a TOBA.

B 3aknroueHue HayyHaTa MPOIYKIUS HE caMO OTrOBaps, HO M CBIIECTBEHO HAAXBBPISL
MUHUMAaJIHUTE HAllMOHATHU U3UCKBaHusA (1m0 ui. 20, an. 2 u 3 Ha 3PACPDB) u croTBeTHO Ha
nonbanuTenHute usnckBanus Ha UDTT - BAH 3a 3aemane na A/l ,,IIpodecop” B HayuHaTa

o0act u HpO(i)eCI/IOHaJ'IHO HaITpaBJICHHUC HA KOHKYpCa.

4. XapakTepHCTHKA H OLleHKA Ha NPenoiaBaTe/ICKaTa JeiHOCT HAa KaHAuAaTa
XaOUIUTAHTHT ONpPEAETICHO MPHUTEXkaBa IPENOAABATEIICKA TallaHT U JOCTaThYeH
npenojaBaTencku onut. HezaBucumo ot crenudukara Ha neiiHoctra B b A H, nou. bunesa
pa3zpaboTBa HSKOJKO OCHOBHM Kypca, BKIIOYEHHM B CHUCTeMara Ha OOy4YyeHHEeTO Ha
CIELMAIN3aHTU U IOKTOPAHTH B paMKHUTE HAa AKaJeMHUsITa, KaTo:
“BbBeneHne BbB (pU3MKa Ha TBBPJOTO Ts10” — mpe3 2016;
- “AFM-enemeHTapHO BbBEACHUE — KypC 3a JOKTOPaHTH Ipe3 2014;
- ,,OCHOBHM Ha aTOMHO-CHJIOBaTa MHUKPOCKOIIHS~ - KypcC 3a onepaTtopu Ha SPM— 24 yaca
Teopus U NpakTuka npe3 mait 2010;
- OOydeHue 1 pbKOBOJICTBO HA KaHIUAAT-onepaTopH - 5 B mepuoaa 2008-2012.
IIpe3 2016 rox. B pamkute Ha ,IIporpamara 3a mognoMaraHe Ha MJIAJIATE YYEHU B

BAH* e nHayueH ppkoBOAMTEN HA TII. ac. A-p TemeHnyra Xpucrosa.



Tazu (baKTOJ'IOFI/IH MM AaBa OCHOBAaHUA Ja OLCHA IICJarorndyccKara HeﬁHOCT Ha KaHJauJaTta,

KaTo HalbJIHO peneBaHTHA 3a yciaoBusiTaB U @ T T - b AH.

S. ChbabpikaTesleH aHAIU3 HA HAYYHUTE M HAYYHO-NPUJI0KHUTE MOCTHKEHUSI HA
KAHAUAATA ChAbPKAIIU ce B MAaTePUAJIMTE 32 y4acTHe B KOHKypca

Pesyntature OT wu3cieaBaHUATAa MMAaT ONPEIEIICHO HAYYHO-TIPUWIOXKEH XapakTep M
Morar Jia ce Kiacu(puuupar KaTo rmojyyaBaHe HAa HOBU JaHHU M JIOKa3BaHE Ha ChIIECTBYBALIH
XHUIOTE3U ¢ HOBM cpeacTBa. Hayunara geitHocT Ha noin. buneBa ompeneneHo e ¢gokycupana
BbPXY CHUHTE3a, OXapaKTePU3MPAHETO M MPHIOKEHHETO Ha HOBH OKCHUIHM U HE-OKCHIHU
(XanKOoreHuJHW) MaTepuand 3a NPUIIOKEHUE B MHUKPOEJIEKTPOHMKATa U CEH30pHKaTa.
OCHOBHMTE ITPUHOCU MOTraT J]a CE CUCTEMATU3UpaT KaKTo CJe/Ba:

- 1. XapakTepusnupane Ha HOBH XaJKOTeHHIHU MaTepUaJIU;

1.1. 3a mpbB BT € U3ClIeBaHa 00JACTTa Ha CTHKIO0OpazyBaHe B cuctemara As>Ses—
AgsSSe—PbTe. Ilomydyenu ca JaHHM 3a OCHOBHUTE (M3UKOXUMHYHU CBOWCTBA Ha HIKOU
cThKio00pa3nu (asm ot cucremara AszSe3-AgsSSe-PbTe u ca ompeneneHu rpaHuure, B
KOUTO Bapupar TemIepaTypaTa Ha BCTBHKISBaHE, TeMIlepaTypara Ha KpucTaiu3anus (T ce
BIIUSIC CHITHO OT ChIbpkaHueTo Ha PbTe B cThkiata).

- 2. CuHTe3 U KOHTPOJ Ha CTPYKTypaTta M MOp(}oJIorHsiTa HA HAHOCTPYKTYPHUPAHH
XaJIKOTeHU/IHH CJI0OeBe;

2.1. N3cnenBaHo € MOBEAEHMETO HA ThHKM HaHOKpuUcCTaidHU cioeBe oT ZnxCdixSe c
pasnudeH KoMno3uIironeH cberas (X = 0.4, 0.6 and 0.8), monydyeHu upe3 BaKyyMHO TEPMUIHO
cpusnapenue Ha ZnSe u CdSe. YcranoBeHu ca e(eKTUTE OT MPOMsIHA Ha ChCTaBa, Ie0eInHaTa
Ha nojcnoesete, oT otrpssanero B neuy npu 200 °C u 400 °C B unepTHa atMocdepa u epexra
HAa CTapeeHeTO BBPXY KpHUCTAIHATA CTPYKTypa, MHUKPOCTPYKTypaTra, ChCTaBa U
noBbpxHocTHaTa Mopgosorus. Ilokasano e, ue cioeBeTe ca MOAXOMAAIIM 32 OPUEHTAIUS Ha
TeYHH Kpuctaimu. M3cnenBan e edekra OT OTrpsSBaHETO M BBPXY ThbMHOBaTa M (oTo-
MPOBOAMMOCTTAa Ha CJIOEBETE 4Ype3 ENeKTPUYHU U (POTOENEeKTPUYHU HU3MEpPBAaHUS B
temneparypuusi uateppain -196°C - +150°C. Bucokara (oTONpoBOJMMOCT Ha CJIOEBETE C
HUCKO chabpkanne Ha Cd (Zn0.8Cd0.2Se) 3aemqHO CbhC HHCKaTa CpEIHOKBAJApaTHYHA
IpanaBoCT U MPaBU MEPCIICKTHUBHU 32 MPUIOKEHHE KaTo (OTOAECTEKTOPH;

2.2. TlpennoxxeH e nByeTareH mpoliec 3a mpoieca Ha pactex Ha ZnxCdixSe crmoit -
obpazyBane Ha ZnSe m CdSe 3bppHa c pa3Mep OT HAKOJKO nm, mocienBaHo oT Cd/Zn

uHTepAudy3us npe3 unTepdeiicuTe, CTUMYIMpPAaHH OT HEChOTBETCTBHETO Ha pelIeTKara Ha

CdSe u ZnSe.



2.3. 3a mbpBU BT CUCTEMHO € U3cienBaH e(eKT Ha cTapeeHeTo B Tepiuepa Zn-Cd-Se
C OrJiel MHIYCTPUATHO NpPUJIIOKEHHE BBB (POTOBONTAMKATa 3apagl BBH3MOXKHOCTTA 3a
MOJyTUpaHe Ha 3a0paHeHaTa UM 30Ha U KOHCTAaHTaTa Ha PelIeTKaTa Ype3 MPOMEHH B ChCTaBa;

2.4. W3cnenBaH € MEXaHU3MBT Ha TPAHCIOPT HA 3apsAJOBUTE HOCUTENIU IIpe3
kBanToBuTEe ToukH (QD) ZnSe u CdSe ¢ kyOnyHa CTpyKTypa B peKUM Ha ciada JIOKaTu3aIusl.
[Tpu ancabaute ot ZnSe QD e ycTaHOBEHO, Y€ MEXaHU3MBT HA TPAHCIIOPT B TEMIEpATypHHUS
o6xaar ot 380 1o 650 K e Tepmuiionna emucusi, ¢ HuBo Ha ynoBkute 0,37 eV Hag HUBOTO Ha
®epmu. TIpoBogumoctra Ha CdSe QD ce ompenens OoT TEPMHUYHO aKTUBHUpPAHU 30HA-30HA
MPEXOJU C CHeprus Ha TepMHuuHaTa 3a0paHeHa 30Ha 1.85 eV B unTepBana 480 - 540 K u ot
tepmuiionHa emucus B untepsana 300 - 480 K, ¢ HuBa Ha ynoBKuTe HaJl HUBOTO Ha Ddepmu;

2.5.PazpaboTeHr ca KOHBEHLMOHAJIHM XUMUYHH U COHOXMMHYHU IOAXOIU Oe3
M3MOI3BaHe Ha o i10%kKa 3a 3D ancamOiu oT kBaHTOBM Touku Ha unaueB (I11) cyndua, kouto
MO3BOJISIBAT OTJIAraHeTO Ha CUJIHO KBaHTyBaHM KyOu4HM o-In2S3 HaHOKpHCTam, MIBTHO
OlakoBaHW BBB (opmara Ha THHBK ciod. beme HabmogaBana meractaOwiHa KyOudHa
CTpYKTypa TpH CTailHa Temmeparypa (BMECTO TEpMOJWHAMHYHO Hal-cTaOHIIHATA
TeTparoHanHa [ MoauduUKalus B cly4yaid Ha HACUIIEH MaTepuall), KOETO Ce CBbpP3Ba C MHOI'O
MaJIKHMsS pa3Mep Ha KpHUCTaIUTUTE. BHacsHeTo Ha yJITpa3BYK B pPEaKLMOHHATa CHUCTEMa
JIOTIpUHACS 32 HAMaJIsIBaHE Ha CPEHUSI pa3Mep Ha HAHOKPUCTAJIUTE.

2.6. 3a mbpBU BT € MPEJIOKEH a0lIaTUBEH METOJ 3a TpaHchep Ha COHOXUMUYHU
kBaHTOBM TOUkH CulnS:. Upe3 peHTreHoBa qudpakius, CKaHUpalla eJIeKTPOHHA MUKPOCKOIHS
Y aTOMHO CHJIOBAa MUKPOCKOIIHSI Ca U3CJEIBaHU CTPYKTYpaTa U MOP(OIOTHUATa Ha OTIIOKEHUTE
cioeBe. PeHTreHorpadckusaT aHaluM3 Ha CIIOEBETE I0Ka3a, Y€ OTJIOXKEHHUTE CIIOeBE ca
HAaHOKPHUCTAJHH, C TpeoMruHanTHa Kyonuna Cuy.7Ino.osS dasa.

2.7. Pa3zpaboTeHa e HOBa TEXHOJIOTHUS - YECTOTHO aCUCTUPAHO TEPMUYHO U3MIapEHUE BbB
BaKyyM, 3a OTJIaraHe Ha CJIOEBE C JKeJaHa Tonorpadus. 3a u3cieBaHe Ha MPUIOKHUMOCTTA Ha
HOBUS TIOJIXOJ] ca U3CJIeJIBaHU Tormorpadusta, MOpPoJIorusiTa, CTpyKTypaTa U HIKOU ONTUYHU
U €JeKTPUYHU CBOICTBAa Ha CIIOEBE OT KpUCTaJEH Telnyp, aMop(eH CeleH U CThKIOoOpa3eH
As>Ses, OTJIOKEHH IO CTaHJAPTEH METOJ M IIPU IPUJIaraHe Ha BXOJHU YECTOTH OT 3BYKOBHUS
cnektsp (50, 150 u 4000 Hz) BBpXy MOANOXKKHTE. YCTaHOBEHO € CHJIHO BIIMSHHUE Ha
KpHUCTaJHAaTa CTPYKTypa Ha OTJaraHUuTe MaTepualyd BbpPXY Tomnorpadusra Ha IMOIy4YEHHUTE
clioeBe. Ha 00pa3yBaHETO Ha CJIOS.

- 3. Matepua/u ¥ CTPYKTYPH 32 NIPUJIOKeHHE B CEH30PUKATA;
3.1. YcTaHOBEHO € BIMSHHUETO Ha Je0enrnHaTa BbpXy MOBbPXHOCTHATa MOP(IIOTHs Ha

TBHHKHU CJIOCBC OT XCKCArOHAJICH TCIIYP, OTJIIOKCHU C HUCKA CKOPOCT YpEC3 CTAHAAPTHO TCPMUYHO



U3MapeHue BbB BaKyyM U (POPMHUPAHETO HAa HAHO-HUIIKH IIPH CIIOEBETE C HOMUHAIIHU 1€0ETMHU
30 nm u 90 nm. /oka3aHu ca CeH30pHUTE CBOICTBA Ha CTPYKTypH Si/Te/akBagar ¢ pa3nu4Hu
NeOeIMHY Ha aKTUBHHUS TEIYPOB CJIOW B ITapH Ha BOJA, €TAHOJ, allE€TOH U aMOHSIK;

3.2. Tlomyyenn ca manHM 3a (a3zoBuaT cbecraB Ha ZnO u Mopdonorusita Ha
IIOBBPXHOCTTA Ha CJIOEBE, JIETUPaHU ¢ Al, OTIIOKEeHM upe3 crpeil NUpoau3a U 30J1-Iresl METO.
Jlokaszana e j100pa ceH30pHaTa €peKTUBHOCT Ha YHCTUTE M Ha Jerupanute ZnO cioese 3a
OTKpHBAHE Ha BPE/IHU ra30Be € MPOBEPEHA YPEe3 U3MEPBAHE HA CHIPOTUBIIEHUE 101 HACUTEHU
Iapyu Ha €TaHOoJI, alleTOH, aMOHSK, JIUMETUJIaMHUH U (OpPMaIMH NpU CTaiiHa Temmeparypa.
Pesynrature mokasmar, ye serupaHero ¢ Al uma 3HauMTeneH e(peKT BBPXY CEH30pHaTa
YYBCTBUTETHOCT HA ThHKUTE CJIOEBE;

3.3. JlemoHCTpUpaHa € Bb3MOKHOCT Ha 0a3ara Ha Iu1aHapHaTta Si TeXHOJOTHS (peANIKU
oT S102 KaHTHJIEBPU MTOKPUTH caMo OT TopHaTa ctpaHa ¢ Cr/Au aa ce pazpabopu OMOXMMUYEH
ceHzop. Jlerektupan areHT € TuonHatra rpyna (-SH) Ha oTioxeHHTe OHMOKOMIIOHEHTH.
Cp3nanena e kopenauus Mexly JeKIMHALMITa Ha KAHTUIIEBbPa M KOHLEHTpaLMsATa Ha areHTa.
- 4. CuMiiueBY HAHOYACTUIIA B TEPMUYHO OTJIOKEHH cJioeBe 0T SiOx;

4.1. IIpoBeneHO € CHCTEMHO M3CJEIBAHE HA BIMSHUETO HA BPEMETO M JbJDKMHATA HA
BbJIHaTa Ha Bb30yXJallara CBETIMHA BBPXY CHEKTbpa M HHTEH3UTETa  Ha
(OTOTYMUHECHEHIUATA B CJI0EBE, ChIBPIKAIIM S1 HAHOYACTULIM U aMOpP(GHU S1 HAHOKJIACTEPH.
B cnoeBete, chabpxaliy a-Si HAHOYACTULIM ca HAOMIOJAaBaHU 2 MBMIM NPU OOJBbUBAHE ChC
CBETJIMHA C AB/DKMHA Ha BbhiHata 488 nm — emgnata (mpu 1.7 — 2.1 eV) e nmpunucana Ha
pPEeKOMOMHAIUS B HAHOYACTUIMTE (MEKIy30HHA MM Ha HOCUTEIH B OIAIIKOBU CHCTOSTHUS Ha
30HUTE), a BTOpata (tipu ~ 2.3 V) - Ha pekoMOuHanus npe3 nedextu Ha uaTepdeiica Si-SiOx.
JlomrbiHUTEIHA UBHLIA TTPH 2,5 €V, IbibKalla ce Ha peKOMOUHAIMS npe3 1eEeKTHU ChbCTOSHUS
B SiOx marpuiara ce Ha0Jt0/1aBa B CIIEKTPUTE, MOIYUYEHH ciell 00abuBaHe ¢ 442 nm JUHUA Ha
He-Cd nazep. U3cnensana e poToayMUHECHEHIMS OT XOMOT'€HHU U KOMITIO3UTHH (ChABPIKAIIN
amop¢Hu, a-Si, WK KPUCTATHU CUIIUIIMEBH HaHOUYACTHUIM), Aebenu cioeBe oT SiOx (x = 1.5,
1.7) npu o6abuBaHe ¢ enekTpoHu ¢ eneprus 20 MeV u no3a 2.4.10' el/cm?;

4.2. YCTaHOBEHO € CBIIECTBEHO BIMSHUE BBPXY TOomorpadus, MUKpPOCTPYKTypa H
Mopdomorus Ha SiOx u koMno3uTHH 06pa3iu Si-SiOy, ChIbpIKALIM CUIHIMEBA HAHOYACTUIIH
1pu 00/TbUBaHe C BUCOKOEHEpreTHdHH enekTponu (20 MeV u no3u 7.2x10' el/cm % u 1.4x101
el/cm?). YcraHoBeHo e, ue €JIEKTPOHHOTO OOJBhUBAHE BOJW JO CHIIECTBEHO HAMAaJICHHE HA
MOBBPXHOCTHATA IPAllaBOCT HA XOMOT'€HHUTE 00pa3Liy, KOETO ce /KU Ha eEKT Ha OTIPsIBAHE
U npuunHABa popmupane Ha amopdHa cwimiueBa HaHodasza. [Ipy KOMIIO3UTHUTE CIIOEBE

00TbYBAHETO BOJU 1O MOAOOpsSIBaHE HA KAa4eCTBOTO Ha HHTepdeica MexIy amMophHUTE



HAHOYACTHIIM U OKCHJIHATa MaTPHIIA U JI0 MOsIBA Ha HOBH €IEKTPUUYECKU aKTUBHU J1e(heKTH B
OKCHJHATa MaTpHIIa;

4.3. Tlpu obmpuBane Ha crnoeBe oT SiOx (x = 1.2) U KOMIIO3UTHU cJI0€BE OT a(nc)-Si—
SiOx, chabpskaiy amopdHu Si HaHOYACTULM/Si HAHOKpHCTaIU ¢ Obp3u HeyTponu 4x10Y
n/cm? e yCTaHOBEHO, ue OOIBYBAHETO HE MPOMEHs TIJIAJKOCTTa Ha IIOBBPXHOCTTA. B
XOMOTEHHHUTE CII0eBE O0IbYBAHETO MpUUYUHSABA ()a30BO pasleisHe, IPU KOETO ce yBelndaBa
ChIbpKAHUETO Ha Kucioponx (oTr X = 1.2 B HeoOmpueHure 10 X = 1.5 B marpumara Ha
OOJIBYEHHUTE CJI0EBE) U ce 00pa3yBa 3HAYMTETHO KOJUYECTBO OT YHCTa aMOp(dHA CHIMIIMEBA
¢aza (koeduiment Ha 3anbiBane 0.15). [Ipu HEyTpOHHO 00IBUBaHE HA KOMIIO3UTHUTE CIIOEBE
¢ amMmop(HU HaHOYACTHUIM Oellle HaOII01aBaHO HaMalIIBaHEe Ha OTHOCUTENHUS 51 Ha YhcTaTa
amopdHa crmiueBa (asa, IbDKAIIO ce Ha HaMaJsIBaHE Ha pa3Mepa Ha HaHodyacTuiuTe. ToBa
€ 00SICHEHO C JOIyCKaHe, Y€ HEyTPOHHOTO 00JIbUBaHe MPUUYMHSIBA peaylpane Ha yacT oT Si02
no SiOx u OCBOOOACHMAT KHUCIOPOA HamalsiBa pa3Mepa Ha Si HaHOYACTHIIM Ype3
MOBBPXHOCTHOTO MM OKHcJeHHe U oOpasyBaHe Ha SiOx. [Ipu cioeBeTe ¢ HaHOKpHUCTAIH €
yCTaHOBEHA BUCOKA paJHallMOHHA YCTOMYUBOCT.

4.4. Ilpennoxkenn ca MOC cTpyKTypH 3a NMPUIOKEHUS KATO JETEKTOPU U JTO3UMETPH,
0a3upaHu Ha CTPYKTypa METal-CHJIMIIMEB OKCHA-CUJIMIUNA, ChIbPXKAIKA S1 HAHOKPUCTAIH.
WHoBaTHBEH €JIeMEHT € OTMaJlaHeTO Ha BaKyyMHHUTE METOIU IMpHU OTJaraHe Ha Hal-TOpPHUA
CIIOH OT CUJTUINEB TUOKCUI — (hopMupalll ce B rpoliieca Ha u3pacTBaHe Ha HAHOKPUCTAIIUTE. 3a
JETeKTUpaHe W JO3MMETPHUs Ha raMa JIbYeHUE € TPEJIO’KEH HOB TOAXO]] Ha TPEABAPUTEITHO
3apeXJaHe Ha HAaHOKPUCTAIUTE, KOETO Ch3JaBa MHOrO OaBHO HaMassBallO0 BBTPEITHO
€JIIEKTPUYHO TI0JIE U TIPOMEHS MO3UIIMATA Ha BONT-KamanuTtuBHata (C-V) xapakTepucTuka Ha
cTpykTypata. [Ipu obnbuBaHe B OKCHAHATA MAaTPHUIA HA CIIOS ¢ HAHOKPUCTAIH C€ TeHepupaT
3apsIOBH HOCUTEIM, HAHOKPHUCTAINTE MTOCTENeHO ce paspexknaT u C-V xapakTepucTHKaTa ce
BpbIa KbM MOJ0KEHUETO ¢ npenu 3apexaane. MOC cTpyKTypHUTe C HAHOKPHUCTAJIM ca ¢ MOo-

BHCOKa pairallMOHHA yCTOI\/'I‘{I/IBOCT, HaaCKIHOCT U 6’Bp3I/IHa.

6. KputuuHu 0es1e:KKH M IPeNnopbKU
Kputnuau Genexxku HAMaM, a KOJKOTO JI0 MPENopbKU — €Ha €JMHCTBEHA - Jla He

Ty'6I/I BsApa BbB BCC MMO-paCTAIIOTO (bHHaHCI/IpaHe Ha HayKaTa B UHCTUTYTUTC HA AKaI[eMI/ISITa.

7. JIMYHHU BHeYyaT/IeHUS 32 KaHANJATA
[I'epBHUTE MU KOHTAKTH C A0L. bHEBA TaTUPAT OT BPEMETO M KaTO PEAOBEH TIOKTOPAHT

Ha npod. Hemesa. J[oTosKOBa, TOKOJIKOTO TeMaTHKaTa Ha CeKIHsATa “@OTOENEKTPUYHU U



OTHYHH SBJICHUA B ITMPOKO30HHM IMOTYIIPOBOAHUIM TaHTHpalie ¢ HayYHUTE ThPCEHUS Ha
pbKOBOJEHaTa OT Mos yuurten — npo¢. Xpucro Bopenuyapos mnabopatopus B XTMY,
NMPOBEXJaXME peAula CbBMECTHM ekcriepuMmeHTH. Creasamure HH cpemu Osixa Ha
KOH(EPEHIIUK, OTHOBO OOIIM EKCTICPMMEHTH M OIICHKAa Ha JIMCEpTAIlMOHHM TnpoekTH. Kato
NATO ASI aupekrop uMax YHOBOJICTBHETO Ja MpelcCTaBs Ha IIMPOKa HayuHa myOiHka
€KCIIEPHMEHTAIIHUTE IMOCTHXKEHHS Ha rpylara, KaTo 3a Te3W cH ydacTtus A-p bunesa Oe
OTJIMYEHA OT MEXAyHapoaHO ypu. VM ka3zaHo HakpaTKo, IHYHHUTE MH BIEYaTIEHUS OT

YOBCKA U YUYCHUHA I/Ipnua Bunesa OnpenaciicHo ca BEJIMKOJIETTHH.,

3AKJIIOYEHUE

Crnen kato ce 3amo3Hax ¢ NpeJCTaBEHUTE B KOHKYpca MaTepHalii U HayuYHH TPYAOBE H
BB3 OCHOBA Ha HAllpaBEHHS aHAJIM3 Ha TAXHATA 3HAYUMOCT M CHIBPXKAILMU C€ B TAX HAy4YHH H
HaY4YHO-TIDHJIOKHHM TIPHHOCH, TOTBBPKIAABAM, Y€ HAay4yHUTE MOCTHIXKEHHS OTroBapAT Ha
usuckpanusTa Ha 3PACPB, Tlpasunnuka 3a npunoxkeHueTo My U cboTBeTHHS IIpaBunHuk Ha
HOTT - BAH" 3a 3aemaHe Ha akajeMHuHaTta JuIbxkHOCT , IIpodecop” B Hayunara obnact u
npodecroHarHo HaNpaBIeHHEe Ha KOHKypca. B 4acTHOCT KaHaAuaaThT yOeuTenHO HAaAXBBPIIsA
MHUHUMAJIHUTE HAlMOHAIHW HM3UCKBaHUA B NpO(ECHOHATHOTO HANpaBleHHE, KaTo He e
YCTaHOBEHO IIIATHATCTBO B MPEACTaBEHHUTE 110 KOHKYPCA HAYYHH TPYIOBE.

B3 ocHOBa Ha ropensnokeHoTo, NMpenopbLYBaM Ha HAYYHOTO JKYPH Ja MPEUIOKHU Ha
KOMIIETEHTHHS opraH 1o u3bopa Ha MucTuTyTa mo ®u3nka Ha TBBPAOTO TANO ,, AKaj. ['eopru
Hamkakos® npu Bwinrapckata Akanemus na Haykute, na usbepe aou. a-p Upuna Enkosa
bunesa na 3aeme akagemuuHara AnexHOCT ,IIpodecop” B npodecHoHanHo HanpasieHue

4.1. ,®usnveckn Hayku' (PH3MKa Ha KOHJCH3MpaHaTa MaTepus).

Codus, 19.11.2022 . W3roTeun peuensusra:

(npodp. a-p unk. INnamen I[erkoB)
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REVIEW

on the competition for the occupation of the academic position "Professor" in the field of higher
education 4. Natural sciences, mathematics and informatics, professional direction 4.1. Physical
sciences, scientific specialty "Physics of condensed matter", at the Institute of Solid State
Physics "Acad. Georgi Nadjakov" — B A S, announced in State Gazette no. 61/02/08/2022
Candidate: Associate Professor Dr. Irina Elkova BINEVA

Reviewer: Prof. Dr. Eng. Plamen Kostadinov PETKOV, Department of "PHYSICS",
University of Chemical Technology and Metallurgy

1. Application data.
The documents submitted by the candidate during the competition correspond to the
requirements of the national Law, the Rules for its application and the Regulations for the terms
and conditions for acquiring scientific degrees and occupying academic positions in ISSP -
BAS. The candidate has submitted a complete list of his scientific publications - 67 items:
articles in refereed publications - 62 items; book chapters - 3 pcs.; author's abstract of a doctoral
dissertation; one patent and 71 participations with poster and oral presentations at scientific
forums. To participate in the competition, Assoc.Prof. Bineva submitted a list of 27 titles of
publications in Bulgarian and foreign scientific publications, one book chapter and 35 reports
at international scientific forums, of which - 8 invited reports and 2 plenary reports. Sixt other
documents (in the form of official notes and certificates from an employer, project manager,
funding organization or project contractor and other relevant evidence) supporting the applicant
achievements are also presented. Thus, the attached documents enable a comprehensive

objective assessment of the candidate scientific, teaching and administrative activities.



mailto:p.petkov@uctm.edu

2. Data about the applicant.
Irina Bineva was born in 1973 in Vratza. In 1991, she graduated with honors from his secondary
education at the "Marie Curie" technical school and entered the Chemistry Faculty of Sofia
University. Graduated from higher education in 1997 with a master's degree in organic and
analytical chemistry. The following year after she successfully passed the competition and
joined ISSP- BAS as a full-time doctoral student, where she has been working ever since. In
2004, he brilliantly defended his dissertation on "Silicon nano-sized particles in thermally
deposited layers of SiOx" and received the scientific and educational degree "Doctor of
Physics". In the same year, she was appointed to an elective position - II egree research assistant
in the "Electrical and optical properties of wideband semiconductors" section. Three years later,
she was promoted to a scientific title - research associate, 1st degree. In connection with the
changes in the law on career growth in 2011, she holds the academic position - chief assistant
in the same section of the "Nanophysics" department. As a research scientist, Dr. Bineva
specialized in the field of Surface Physics for a long time at the National Institute of
Microtechnology, Bucharest, Romania and at Karl Osietsky University, Oldenburg, FR
Germany. In 2012, Dr. Bineva qualified as an associate professor in the "Photoelectric and
Optical Phenomena in Wideband Semiconductors" Laboratory, Department of "Nanophysics"
at ISSP-BAS. As a consequence of the research activity and scientific contributions, nine years
later the candidate heads the laboratory and the combined direction "Nanophysics". Assoc. Prof.
Bineva is currently a member of the Scientific Council at ISSP - BAS, a member of the General
Assembly of BAS and several responsible committees, both in the composition of the institute

and in the General Assembly of BAS.

3. General characteristics of the scientific works and achievements of the candidate.
The candidate's scientific interests are definitely in the field of Condensed Matter Physics, as
Prof. Bineva focuses his research on photoelectric and optical properties of wideband
semiconductors for application in optoelectronics and sensors. The competition materials fully
meet the minimum national requirements, which the candidate exceeds about 2 times (in group
"B" - 146 items, in group "D" - 353 items, in group "D" - 342 items and in group "E" - 264
items). The total number of independent citations of these articles is more than 120, with the
Hirsch index (h-index) being 9. The distribution of scientific articles by quartiles is also very
good and fully meets the requirements of IFTT - BAS: - Q1 - 8 issues [B4 , BS, D1, D5, D8-
10, D15]; - Q2 - 6 pcs. [B6, B7, D2, D11, D12, D17 ]; - Q4 - 12 pcs. [B1, B8, B9, D3, D4, D6,
D7, D13, D14, D16, D18, D19]; SIR — 2 pcs. [B2, B3]. The experimental results of the



habilitation student are due in no small measure to the participation in national and international
scientific research projects financed mainly by the Ministry of Education and Research, in
which she is a participant in 6 of them, and the leader of 2 projects. During the implementation
of the projects, Dr. Bineva shows herself as a talented experimenter and undoubtedly a leading
specialist in the field, and this opinion is the result of the author's position in the reviewed
articles. The scientific works submitted by the candidate do not repeat those from previous
procedures, both for the acquisition of the AP "Assoc. Prof." and for the acquisition of the
degree "Doctor". After having familiarized myself with the scientific publications submitted
for participation in the competition, I declare with conviction that there is no evidence of
plagiarism, signals or assumptions about it in accordance with the law. In conclusion, the
scientific production not only meets, but also significantly exceeds the minimum national
requirements (under Article 2b, Paragraphs 2 and 3 of the national Law) and, accordingly, the
additional requirements of ISSP - BAS for holding AP "Professor" in the scientific field and

professionally direction of the competition.

4. Characteristics and assessment of the candidate's teaching activity.

The habilitation candidate definitely has teaching talent and sufficient teaching experience.
Regardless of the specifics of the activity at BAS, Associate Professor Bineva develops several
basic courses included in the training system for specialists and doctoral students within the
Academy, such as:
- "Introduction to Solid State Physics" - in 2016; - "AFM-elementary introduction" - course for
doctoral students in 2014;
- "Fundamentals of atomic force microscopy" - course for SPM operators — 24 hours of theory
and practice in May 2010;
- Training and management of candidate operators - 5 in the period 2008-2012.

In 2016, within the framework of the "Program for supporting young scientists at the
BAS", she was the scientific supervisor of Ch. Assistant Dr. Temenuga Hristova. This fact gives
me reasons to evaluate the pedagogical activity of the candidate as fully relevant to the

conditions in ISSP - B AS.

5. Content analysis of the applicant's scientific and scientific-applied achievements.
Research results have a decidedly scientific-applied nature and can be classified as
obtaining new data and proving existing hypotheses with new means. Prof. Bineva's scientific

activity is definitely focused on the synthesis, characterization and application of new oxide



and non-oxide (chalcogenide) materials for use in microelectronics and sensors. The main
contributions can be systematized as follows:
- 1. Characterization of new chalcogenide materials;

1.1. The glass formation region in the As>Ses—AgisSSe—PbTe system has been
investigated for the first time. Data were obtained on the main physicochemical properties of
some glassy phases of the As>Ses3-AgsSSe-PbTe system and the limits in which the glass
transition temperature and the crystallization temperature vary (it is strongly influenced by the
content of PbTe in the glasses) were determined;

- 2. Synthesis, structure control and morphology of nanostructured chalcogenide layers;

2.1. The behavior of thin nanocrystalline layers of ZnxCdixSe with different
compositions (x = 0.4, 0.6 and 0.8) obtained by vacuum thermal coevaporation of ZnSe and
CdSe was investigated. The effects of changing the composition, the thickness of the sublayers,
the annealing in a furnace at 200 °C and 400 °C in an inert atmosphere and the effect of aging
on the crystal structure, microstructure, composition and surface morphology were determined.
The layers are shown to be suitable for liquid crystal orientation. The effect of annealing on the
dark and photoconductivity of the layers was investigated by means of electrical and
photoelectric measurements in the temperature range -196°C - +150°C. The high
photoconductivity of the low-Cd (ZnosCdo2Se) layers together with the low rms roughness
make them promising for application as photodetectors;

2.2. A two-step process is proposed for the ZnxCdixSe layer growth process - formation
of ZnSe and CdSe grains with a size of several nm, followed by Cd/Zn interdiffusion across the
interfaces stimulated by the lattice mismatch of CdSe and ZnSe;

2.3. For the first time, the effect of aging in the tertiary Zn-Cd-Se was systematically
investigated with a view to industrial application in photovoltaics due to the possibility of
modulating their band gap and lattice constant through changes in composition;

2.4. The mechanism of charge carrier transport through ZnSe and CdSe quantum dots
(QDs) with a cubic structure in the weak localization regime is investigated. For ZnSe QD
ensembles, the transport mechanism in the temperature range from 380 to 650 K was found to
be thermionic emission, with a trap level 0.37 eV above the Fermi level. The conductivity of
CdSe QDs is determined by thermally activated band-band transitions with a thermal band gap
energy of 1.85 eV in the range 480 - 540 K and by thermionic emission in the range 300 - 480
K, with trap levels above the Fermi level;

2.5. Conventional chemical and support-free sonochemical approaches have been

developed for 3D ensembles of indium(III) sulfide quantum dots that enable the deposition of



highly quantized cubic a-In»S3 nanocrystals densely packed in thin layer form. A metastable
cubic structure was observed at room temperature (instead of the thermodynamically most
stable tetragonal f modification in the case of bulk material), which is associated with the very
small size of the crystallites. The introduction of ultrasound into the reaction system contributes
to the reduction of the average size of the nanocrystals;

2.6. An ablative method for the transfer of CulnS; sonochemical quantum dots is
proposed for the first time. The structure and morphology of the deposited layers were
investigated by X-ray diffraction, scanning electron microscopy and atomic force microscopy.
X-ray analysis of the layers showed that the deposited layers were nanocrystalline, with a
predominant cubic Cui.7Ino.0sS phase;

2.7. A new technology has been developed - frequency-assisted thermal evaporation in
a vacuum, for depositing layers with a desired topography. To investigate the applicability of
the new approach, the topography, morphology, structure and some optical and electrical
properties of layers of crystalline tellurium, amorphous selenium and glassy As2>Ses, deposited
by a standard method and applying input frequencies from the sound spectrum (50, 150 and
4000 Hz) on the pads. A strong influence of the crystal structure of the deposited materials on
the topography of the obtained layers was established. of layer formation.

- 3. Materials and structures for sensor applications;

3.1. The influence of thickness on the surface morphology of thin layers of hexagonal
tellurium deposited at low speed by standard thermal evaporation in vacuum and the formation
of nano-threads for the layers with nominal thicknesses of 30 nm and 90 nm were determined.
The sensor properties of Si/Te/aquadag structures with different thicknesses of the active
tellurium layer in water vapor, ethanol, acetone and ammonia have been proven;

3.2. Data were obtained on the phase composition of ZnO and the surface morphology
of Al-doped layers deposited by spray pyrolysis and the sol-gel method. Good sensing
performance of pure and doped ZnO layers for detection of harmful gases was demonstrated by
measuring resistance under saturated vapors of ethanol, acetone, ammonia, dimethylamine and
formalin at room temperature. The results show that Al doping has a significant effect on the
sensing sensitivity of the thin films;

3.3. A possibility was demonstrated based on the planar Si technology (rows of SiO2
cantilevers covered only on the top side with Cr/Au) to develop a biochemical sensor. The
detected agent is the thiol group (-SH) of the deposited biocomponents. A correlation was

established between the declination of the cantilever and the concentration of the agent;



- 4. Silicon nanoparticles in thermally deposited layers of SiOx;

4.1. A systematic study of the influence of the time and wavelength of the excitation
light on the spectrum and intensity of photoluminescence in layers containing Si nanoparticles
and amorphous Si nanoclusters was carried out. In the layers containing a-Si nanoparticles, 2
bands were observed when irradiated with light with a wavelength of 488 nm — one (at 1.7 —
2.1 eV) was attributed to recombination in the nanoparticles (interband or carriers in tail states
of the bands), and the second (at ~ 2.3 eV) - of recombination through defects at the Si-SiOx
interface. An additional band at 2.5 eV due to recombination through defect states in the SiOx
matrix is observed in the spectra obtained after irradiation with the 442 nm line of a He-Cd
laser. Photoluminescence of homogeneous and composite (containing amorphous, a-Si, or
crystalline silicon nanoparticles), thick layers of SiOx (x = 1.5, 1.7) was investigated under
electron irradiation with an energy of 20 MeV and a dose of 2.4.10'* el/cm?;

4.2. A significant influence on the topography, microstructure and morphology of
SiOx and Si-SiOy composite samples containing silicon nanoparticles was found upon
irradiation with high-energy electrons (20 MeV and doses of 7.2x10'* el/cm ? and 1.44x10"
el/cm?). It was found that electron irradiation leads to a significant reduction of the surface
roughness of the homogeneous samples, which is due to an annealing effect and causes the
formation of an amorphous silicon nanophase. In the composite layers, the irradiation leads to
an improvement of the quality of the interface between the amorphous nanoparticles and the
oxide matrix and to the appearance of new electrically active defects in the oxide matrix;

4.3. Upon irradiation of SiOx layers (x = 1.2) and composite layers of o(nc)-Si—SiOx
containing amorphous Si nanoparticles/Si nanocrystals with fast neutrons 4.10' n/cm?, it was
found that irradiation does not change the surface smoothness . In the homogeneous layers, the
irradiation causes a phase separation in which the oxygen content increases (from x = 1.2 in the
unirradiated to x = 1.5 in the matrix of the irradiated layers) and a significant amount of pure
amorphous silicon phase (filling factor 0.15) is formed. Upon neutron irradiation of the
composite layers with amorphous nanoparticles, a decrease in the relative proportion of the pure
amorphous silicon phase was observed, due to a decrease in the size of the nanoparticles. This
is explained by assuming that neutron irradiation causes reduction of part of SiO2 to SiOx and
the released oxygen reduces the size of Sinanoparticles by their surface oxidation and formation
of SiOx. A high radiation resistance has been found for the layers with nanocrystals;

4.4. MOS structures have been proposed for applications such as detectors and
dosimeters based on a metal-silicon oxide-silicon structure containing Si nanocrystals. An

innovative element is the elimination of vacuum methods when depositing the topmost layer of



silicon dioxide — formed in the process of nanocrystal growth. For gamma radiation detection
and dosimetry, a new approach of pre-charging the nanocrystals has been proposed, which
creates a very slowly decreasing internal electric field and changes the position of the volt-
capacitance (C-V) characteristic of the structure. Upon irradiation, charge carriers are generated
in the oxide matrix of the nanocrystal layer, the nanocrystals are gradually discharged, and the
C-V characteristic returns to its pre-charge position. MOS structures with nanocrystals have

higher radiation resistance, reliability and speed.

6. Critical notes and recommendations.
I have no critical remarks, but as for recommendations - only one - not to lose faith in the ever-

increasing funding of science in the Academy's institutes.

7. Personal impressions of the candidate.
My first contacts with Dr. Bineva date back to the time when I was a full-time doctoral student
of Prof. Nesheva. To the extent that the topic of the section "Photoelectric and otic phenomena
in wide-band semiconductors" coincided with the scientific research of the laboratory led by
my teacher - Prof. Hristo Vodenicharov at the HTMU and in the conduct of joint experiments.
The next meetings were at conferences, again general experiments and evaluation of
dissertation projects. As NATO ASI director, I had the pleasure of presenting the group's
experimental achievements to a wide scientific audience, and for these contributions, Dr.
Bineva was awarded by an international jury. Or to put it briefly, my personal impressions of

the person and scientist Irina Bineva are definitely magnificent.

CONCLUSION

After having familiarized myself with the materials and scientific works presented in the
competition and based on the analysis of their significance and the scientific and scientific-
applied contributions contained in them, I confirm that the scientific achievements meet the
requirements of national Law, the Regulations for its application and the relevant Regulations
of ISSP - BAS" for holding the academic position "Professor" in the scientific field and
professional direction of the competition. In particular, the candidate convincingly exceeds the
minimum national requirements in the professional direction, as no plagiarism was found in the
scientific works submitted for the competition. Based on the above, I recommend the scientific

jury to propose to the competent authority for the selection of the Institute of Solid State Physics



"Acad. Georgi Nadjakov" at the Bulgarian Academy of Sciences, to elect Assoc. Prof. Dr. Irina
Elkova Bineva to occupy the academic position " Professor" in professional field 4.1. "Physical

Sciences" (Condensed Matter Physics).

ofia, 19.11.2022 r. Prepared the review :
(Prof. Dr. Plamen Petkov)



