CTAHOBHUIIE

OTHOCHO: Konkypc 3a 3aemMaHe Ha aKkaJIeMU9HA JTBKHOCT ,,lipodecop B UHCTHTYT O
¢uzuka Ha TBHpAOTO Ts10* ,,AKkaz. ['eopru Hamkakos” - BAH no mpodecnonanto
Harnpasienue 4.1. ,,Ou3nyecku HAyKu*‘, Hay4Ha CIeIUaIHOCT ,,dr3nKa Ha
KOHJ/ICH3MpaHaTa MaTepusi’, 3a Hy>KIUTe Ha HamnpasieHue ,,Hanodmsuka“ npu UOTT-BAH,
obsiBer B [IB Op. 61 ot 02.08.2022 1.

OT: mpoo. n-p Buxtop boe, MUHCTUTYT 1O €1eKTpOXUMHUS U eHepruitnu cucremu - bAH,
wieH Ha Hay4HoTo xxypu

YYACTHHK B KOHKVYPCA: gou. n-p Upuna Einkosa bunesa

1. OO0ma xapakTepHCTHKA HA NPEACTABEHUTE MATEPHAJIH

EauHCTBEHMAT y4acTHHK B OOsiBeHUS KOHKypc € noil. a-p. Mpuna EnxoBa bunesa. Ts e
Ipe/cTaBuja BCUYKM JOKYMEHTH, HEOOXOJMMH 3a YydacTHE€ B KOHKypca CbhIJIACHO
M3MCKBaHUATA Ha 3aKOHA 3a Pa3BUTHETO Ha akaJleMUYHUs cbeTaB B PenyOnnka bearapus, u e
cnaswia Bcuuku pemieHus Ha Hayunus ceBer Ha UDTT B nonbnnenue kM [IpaBunHuka 3a
yCIOBHATA M peAa 3a NpuaoOMBaHE HAa HAyyHM CTENEHM W 3a 3aeMaHe Ha akKaJeMUYHH
muTb)kHOCTH B BAH.

Bb3 ocHOBa Ha crpaBkara 3a U3II'BIHEHUETO HA MUHUMAJIHUTE HalMOHAJIHU U3UCKBAHUS
cerimacao 3PACPB (Y. 29, an. (1), T. 5) u nonbiaHeHusTa KbM [IpaBuiiHuKa 32 yCIOBUATA U
pena 3a npuoOuBaHe HAa HAYYHHU CTEIIEHH U 3a 3a€MaHe Ha akaJeMH4YHH JuIbXHOCTH B UDTT,
€ IMOJIy4YEHO CJIEHOTO paslpe/esieHHe Ha TOYKU MO TpyIu MoKaszarenu: rpyna ,,A“ (m. 1) -
50 1., rpyna ,,B* (1. 4) - 146 1. (mpu Mmunumanes npar ot 100 1.), rpyna ,,I** (1. 7, . 8) - 353
T. (mpu MuHUMaieH mpar ot 220 T.), rpyna ,,JI* (. 11) - 342 1. (mpu munumasen npar ot 200
T.), rpyna ,,B“ (m. 14 , m. 15, m. 16, n. 17, m. 18) - 264 1. (mpu Munumasex npar ot 150 1.). Ot
TOPEU3JI0KEHOTO CIIE/BA, Y€ CHbOPAaHUTE TOUYKM, HEOOXOJUMH 3a MOKPUBAHE HA MUHUMAIHUTE
HAllMOHAJIHU W3MCKBaHUS, Ca HAJMIE, M IO BCUYKHM IOKA3aTeIM 3HAYUTEIIHO HaJBHILNABAT
MUHUMAaJHHSI U3UCKYEM IIpar.

2. OO0ma XxapakTepuCTHMKAa Ha HAay4YHaTa, HAYYHO-NPHJIOKHATA M MeJarormyecka
aeiHocT

OcCHOBEH IpeAMET Ha HAy4YHO-M3Ce0BaTelIckaTa JeMHOCT Ha Aoll. buHeBa, € noigydaBaHe u
OXapaKTepU3UpaHE HAa THHKM HAHOCTPYKTYpUpaHU TMOJIYIPOBOJHUKOBU CJIOEBE C
MpeIBAPUTENIHO 3a/aJieH CbCTaB, M M3CJIEBAaHE Ha TAXHATa CTPYKTypa, Mopdosorus u
tonorpadus. Bb3MOXKHOCTTa Ja ce yhnpakHsBa KOHTPOJI BBPXY pa3mepa, (opmara,
TEKCTypara, pa3MepHOTO U (ha30BO pa3mpeielieHe Ha HAHOYACTHUIIMTE, KAKTO U MO3HABAHETO
Y KOHTPOJIMPAHETO Ha TororpadusaTa Ha TOBBPXHOCTTA HA CIIOEBETE, € OT KIIFOUOBO 3HAUCHUE
3a EKCIUIOATUpaHE Ha TEXHUTE CBOMCTBA C OIVIEA M3IOJI3BAHETO MM B pPEAMIA HOBH,
pa3BUBAIIMU CE€ TEXHOJIOTUH, IPUJIAraHU 3a IPOU3BOJICTBO HA PA3TUYHU CEH30PH U ACTEKTOPH.
3a otbOensa3BaHe € W JEWHOCTTa Ha 101, buHEBa KaTo omeparop Ha CKaHUpaIl COHIOB
MHUKPOCKOII - TIPELU3EH ypel, pabdoTaTa ¢ KOWTO M3MCKBA M3KIIOYUTEIHO BHCOKO HUBO Ha
eKcrepTr3a u npodecuoHa IHa KBaTupuKaus.

[legarornueckata ASHWHOCT Ha AOll. buHeBa ce m3pas3siBa MpeIMMHO B OOy4YeHHE Ha
JOKTOpaHTH, U € (OKyCHpPaHO BbPXY OCHOBUTE Ha CKaHHMpAIlaTa COHJIOBA MHUKPOCKOIUS
(SPM). B nepuona 2008 - 2014 r. T4 e npoBena peanlia KypcoBe 3a OlepaTopy Ha aTOMEH
cuioB MUKpockor (AFM), BKIIFOUBAIIM TEOPETUYHU U TIpakTudecku 3ausaTus. [Ipe3 2016 1. e
BOJMIIA HadaJeH Kypc Mo (U3HMKa Ha TBHPAOTO TSJIO 3a CTAKAHTHU, M MpE3 ChIlaTa TOANHA €
Owta Hay4eH pbkoBoauTen o [Iporpama 3a nmoanomarane Ha miaaguTe yueHu B BAH.

3. OCHOBHM HAYYHHU M HAYYHO-NIPUJIOKHU IPUHOCH

[IpencraBenure ot mor. buHeBa HaydYHM W HAYYHO-TIPWIOKHH TMPUHOCH Ca TPYNMHUpPAHU B
HSKOJIKO TECMAaTUYHHU HaHpaBHCHI/ISI. H’prOTO € ITIOCBCTCHO Ha HOJ'IyLIaBaHe n
OXapaKTepu3WpaHe Ha HAHOCTPYKTYpHUPAHU XaJIKOTCHHJIHU cJioeBe. M3BBpIieHo e
3aIBJI0O0YEHO M3CIICJIBAHE HA BIUSHUETO HA peaulla MmapamMeTpu (CKOpOCT Ha H3MapeHue,
OCTaThUHO HAJIATAHE B CHCTEMaTa, AcOennHa Ha (IT0)CII0eBeTe, U3X0JIeH ChCTaB, YECTOTa Ha



MPWIOKEHOTO KbM CcyOcTpaTa MEXaHHMYHO TpENTeHHE) BBPXY (a3oBUS  CbHCTaB,
MHUKPOCTPYKTypaTa M MOBBPXHOCTHaTa MOP(OJIOTUS Ha BaKyyMHO-TEPMHYHO OTJIOKEHH
THHKH CJIO€Be OT TporHarta cuctema Zn-Cd-Se. [lomyuenure cioeBe ca oXpaKTepU3UpaHU ChC
cbBpeMeHHU MeToau Ha aHamu3 - AFM, XRD u PamanoBa cnekrpockonus. OnpezneneH e
CPEIHUST pa3Mep Ha HAHOKPUCTAJIIUTUTE, U € KOHCTAaTUpaHO, Y€ TOM Moke naa Obae
KOHTPOJIMPAH KaKTO Ype3 BapuUpaHe TeMIlepaTypara Ha TEpMUYHO Bb3jeicTBue [my6n. B4.1,
B4.2], taka u upe3 nmebenmHata Ha (mom)cioeBete [myOus. 7.2, I'7.3]. YcranoBeHo e, 4e
o0elHEeHUTEe Ha KaaMHH cJIoeBe OT Ta3M CUCTeMa IpPUTEXaBaT CPABHUTEIHO BHUCOKa
(OTOPOBOAMMOCT U HHCKA CPETHOKBAJIPATUYHA TPAITABOCT, KOETO TH IPaBU MEPCICKTHBHU
MaTepuanu 3a uzpabotka Ha ¢porogerekTopu [myon. B4.2, I'7.1]. Meroaure na XRD u AFM
ca MPWJIOXKEHU 3a W3CIEBAHE CTAPEEHETO Ha CJOEBETE 3a IBJIBI NEPUOJA OT BPEME, U €
OIIpeJieNIeH ONTUMAIHUT ChCTaB, MOAXOAI 32 ABJATOCPOUHH MpuioxkeHus [B4.3].

KbM chI10TO HampaBieHUE c€ OTHACAT MPOBEACHUTE CTPYKTYpPHM H3cienBaHus Ha 3 D
aHcaMOyin OT KBaHTOBU TOUKU In,S3; m CdSe , monmyuenu noj ¢popmara Ha MIIBTHO ONAKOBAHU
THHKHU CJI0€BE MM 00EMHHU yTailku. 3a Ta3u I1ieJl € U3MOJI3BaH METOJ Ha ,,MOKpaTa“ XUMHusi,
ChUCTAaH C MpWJIAraHe HAa MEXaHWYHU TPENTEHHUs C BHUCOKA YECTOTa BBPXY peakIMOHHATa
cmec. C nmomourra Ha AFM u XRD ananu3 e noTBbpI€H HAHOKPUCTAIHUAT XapaKTep Ha TO3U
BUJI CJIOEBE M OINpENEeieH pa3MepbT HAa HAHOYACTUIUTE, a Bb3 OCHOBA HAa IPOBEICHUS
ONTHYEH CHEKPOCKOICKM aHalIM3 € HalpaBeHO NpPEINOoJOKEHUEe, 4Ye IIMpUHAaTa Ha
3abpaHeHaTa 30Ha Ha MaTepuayia MoXe J1a 0bJie KOHTPOJIMpaHa He CaMO 4pe3 TEPMUYHO, HO U
ype3 yiaTpa3BykoBo Bb3zeiicTBue [myOn. B4.4, B4.7]. OcBeH TOBa, OCBHIIECTBEHO €
u3cie/BaHe Ha MeXaHu3Ma Ha IpeHoc Ha 3apsa B 3 D ancamOnu ot kBaHTOBH Touku CdSe u
ZnSe B pexuM Ha cna0 ,,koHpaiHMBHT [y0n. B4.6, 7.5 ].

Bropoto HampaBieHHe € CBBP3aHO ¢ pa3paboTKa Ha pa3iIMYHMU THHKOCIOMHU CTPYKTYpHU
3a MPWJIOXKEHHWE B CEH30pUKATa, M TAXHOTO OXAapaKTepU3UpaHE C TOMOINTa Ha pa3iudyHu
texHuku 3a aHanu3: AFM, XRD, SEM. Taka Hanpumep, cb3JajieHa € CTpyKTypa Ha 6a3ara Ha
Si/Te/Aquadag 3a nerekTHpaHe Ha aMOHSYHH TapH 4Ype3 OIpeleNsiHe IpOMsSHATa Ha
THMHOBHS TOK. YCTaHOBEHa € HOMMHAJHATa Je0elnHa, MPU KOATO aKTUBHHUS TEJIYpOB CIIOH
MpUTEKaBa Hal-BUCOKa UyBCTBUTENHOCT [myoOn. B4.9]. T'opecnmomeHatuTe TEXHUKH ca
U3II0JI3BAHU U 32 U3CIIEIBAHE MUKPOCTPYKTypaTa U MOBBbPXHOCTTA Ha CIIOEBE HA OCHOBATa Ha
ZnO, 1noNydYeHH B TPUCBCTBUE Ha pa3aU4yHU noauMepHu cyOcraniuu. [lomoGHO
MouGUIMpaHe Ha CJIOEBeTe BOJM /0 3HAUMTENIHO IOBHUIIABaHE YyBCTBUTETHOCTTa Ha ZnO
KbM Iapu Ha €TaHOoJI Mpu cTaiiHa Temneparypa [myOn. I'7.17]. IlpoexTupana M ycHemHo
n3paboTeHa ype3 CHIIMLUEeBa TEXHOIOruA € nopeauna ot SiO; KaHTUIMBPH C OTJIOXKEH BBPXY
Tsx Cr/Au TBHBK CIIOH, BBPXY KOHTO € (popMHpaH MOJCKYJISIPSH CJIOW, MTpael] pojisiTa Ha
cenuudeH penenTtop 3a omnpeAcieHn Ouomoisiekynu. Onucanata KoHpurypamus Ha
KaHTWJIMBPHUTE TY NPaBU MOAXOIAIIN 32 IPUIOKEHNE B Onocen3zopukara [myou. I'7.18].

KbM TpeToTo HampaBieHME cHajaT HM3CIIEABAHMATA, OTHACALIM CE€ 1O IOJy4yaBaHe MU
oxapakTepusupaHe Ha Si HAaHOYACTUIM, c(POPMUPAHU BBB BAKYyMHO-TEPMUYHO OTJIIOKECHU
cioeBe Ha cyOcTrexuomerpuueH cuiunueB okcug (SiOx) B pe3yaTaT Ha BUCOKOTEMITEPATyPHO
oTrpsiBaHe B MHEpPTHa aTMmocdepa. HabmonaBaHa € WHTEH3MBHA (DOTONYMHHECHCHIUS TPU
cTaliHa TeMIiepaTypa KakTo OT Si HaHOKpucTaim (nc-Si), Taka u oT amophuHm Si
HaHOKIbCTepH (a-Si) [my6n. 7.9, I'7.10, I'8.1]. UscnenBan e edekThbT HA OOIBYBAHE HA
xomoreHHH SiOx ¥ KOMIO3UTHH a-Si-SiOx CTPYKTYypH C MOTOIM OT BHUCOKOEHEPTETUYHU
€JIGKTPOHU U ObP3U HEYTPOHU, U € HAIIPaBeHa OLIEHKA Ha BIMSIHUETO UM BbPXY TOmorpagusra
u mopdomorusara Ha crmoeBere [my6mn. I'7.13, I'7.15]. Pazpaborenn ca MOS cTpykTypHu cbe
CHJIMIIMEBH HAHOYACTUIM, 32 KOUTO Ca HM3MEpEHH 3aBUCHMOCTHUTE Ha TOK/KamaluTeT-
Halpe)XeHue npu oOabUBAaHE C BHAMMA CBETIMHA WM C Trama JbdyeHue. llomydeHute
pe3yaTaTd JaBaT OCHOBAaHHE Ja C€ MPEAINOJIONKH, Y€ MOJOOHU CTPYKTypu OMXa MOINIM Ja
HaMepsAT MPUIIOKEHHUE B JO3UMETPUATA HA raMa M PEHTI€HOBM JIbYHU, U 33 JETCKTHUPAaHE Ha
BUIMIMO M yJITPaBUOJIETOBO JbueHHe. [myomn. ['7.11, '7.12].

4. KpurtnuHm 0ejiesKKM U IPeNnoOpPpbKU
Hsamam kputnuHy 6enexKu 1o MpeicTaBeHUTe MaTepUaIH.



5. 3akaiouenue
IIpencraBenute ot gou. A-p buneBa marepuanu 3a ywyactue, ca B TeMaTW4YHaTa o0JacT Ha
KOHKYpCa M M3IJI0 TOKPUBAT M3MCKBaHuATa Ha wi. 29, an. 1, 1. 5 or 3PACPD u pemenusita
Ha Hayunus ceBer Ha UDTT B nombnHeHue kbMm lIpaBunHuka 3a ycnoBusATa U pena 3a
pu100MBaHe Ha HAYYHU CTETIEHU U 3a 3a€MaHe Ha akaJleMU4YHH JuTbxkHOCcTH B BAH.
OneHsBalikl BHMCOKOTO HHBO Ha HAyYHUTE M Hay4HO-NPUIOXKHHU H3CIIECIBAaHUSA,
OTYUTANKN MHOTOOPOMHUTE MEXKIYHAPOIHU IPOSBU U B3E€MaWKH MpeJ BUJl HAYKOMETPUUHUTE
MoKa3aTeau M NPOEeKTHa JeHHOCT, yOeaeHo mojakpensM u3bopa Ha jou. A-p Mpuna Enxosa
bunesa 3a nmpogecop B UPTT-BAH no npodecnonanno Hampasnenue 4.1. , Ousznyecku
HayKH‘‘, Hay4Ha CIeUaNIHOCT ,,du31nKa Ha KOHJEH3UpaHaTa MaTepus .

12.12.2022 r. M3rorBui cTaHOBHUILIETO:
(mpod. 1-p Bukrop boes)



JURY MEMBER’S REPORT

by Prof. Victor Boev, PhD, Institute of Electrochemistry and Energy Systems - BAS
regarding the competition, announced in the State Gazette, issue 61, 02.08.2022 for
occupying the academic position "Professor” in the “Georgi Nadjakov” Institute of Solid
State Physics - Bulgarian Academy of Sciences in the Professional field 4.1.
“Physical science”, Scientific specialty “Condensed Matter Physics”

APPLICANT: Assoc. Prof., PhD Irina Elkova Bineva

1. General presentation of the procedure and the candidate

The only participant in the announced competition is Assoc. Prof. Dr. Irina Elkova Bineva.
She submitted all the documents necessary for participation in the competition in accordance
with the requirements of the Law for the development of the academic staff in the republic of
Bulgaria (LDASRB) and has complied with all decisions of the ISSP Scientific Council in
addition to the Regulations for the terms and conditions for acquiring scientific degrees and
for holding academic positions at BAS.

The reference attached by the participant for the fulfillment of the minimum national
requirements according to LDASRB shows the following distribution of points by groups of
indicators: group "A" (item 1) - 50 points, group "C" (item 4) - 146 points (with a minimum
threshold of 100 points), group "D" (item 7, item 8) - 353 points. (with a minimum
threshold of 220 points), group "E" (item 11) - 264 points (with a minimum threshold of 200
points), group "F" (item 14, item 15, item 16, item 17, item 18) - 264 points (at a minimum
threshold of 150 points). From the reference it follows that the points collected, necessary to
cover the minimum national requirements in all indicators significantly exceed the
minimum threshold.

2. General characteristics of the scientific, scientific-applied and pedagogical activity
The main subject of Assoc. Prof. Bineva's research activity is obtaining and characterizing
thin nanostructured semiconductor thin films with a predetermined composition, and studying
their structure, morphology and topography. The ability to control the size, shape, texture,
size and phase distribution of nanoparticles, as well as to know and control the surface
topography of the layers, is key to exploiting their properties for application in a number of
new, emerging technologies applied to the production of various sensors and detectors. Is also
worth noting Bineva's activity as an operator of a scanning probe microscope - a precise
device, the work of which requires a high level of expertise and professional qualification.

Prof. Bineva's pedagogical activity is mainly expressed in training of doctoral students,
and is focused on the basics of scanning probe microscopy (SPM). In the period 2008 - 2014,
she conducted a number of courses for atomic force microscope (AFM) operators, including
theoretical and practical classes. In 2016, she led an introductory solid-state physics course for
interns, and in the same year she was the scientific supervisor of the Young Scientists Support
Program at BAS.

3. Basic scientific and scientific-applied contributions

The scientific and scientific-applied contributions presented by Prof. Bineva are grouped in
several topics. The first is devoted to the preparation and characterization of nanostructured
chalcogenide thin films. An in-depth study of the influence of a number of parameters
(evaporation rate, residual pressure in the system, thickness of (sub)layers, starting
composition, frequency of mechanical vibration applied to the substrate) on the phase
composition, microstructure and surface morphology of vacuum-thermally deposited thin
films of the ternary system Zn-Cd-Se. The obtained films are characterized with modern
methods of analysis - AFM, XRD and Raman spectroscopy. The average size of the
nanocrystallites was determined, and it was found that it can be controlled both by varying the
thermal annealing temperature [publ. C4.1, C4.2], and by the thickness of the (sub)layers also
[publ. D7.2, D7.3]. The cadmium-doped layer of this system was found to possess relatively
high photoconductivity and low rms roughness, making it a promising material for the
fabrication of photodetectors [publ. C4.2, D7.1]. XRD and AFM methods were applied to



study the aging of the films over a long period of time, and the optimal composition suitable
for long-term applications was determined. [C4.3].

The structural studies of 3D ensembles of In,S; and CdSe quantum dots obtained in the
form of densely packed thin films or bulk precipitates refer to the same topic. For this
purpose, a "wet" chemistry method was used, combined with the application of high-
frequency mechanical oscillations to the reaction mixture. Using the methods of AFM and
XRD analysis, the nanocrystalline nature of this type of layers was confirmed and the size of
the nanoparticles was determined, and based on the optical spectroscopic analysis, it is
suggested that the band gap of the material can be controlled not only by thermal but also by
ultrasonic impact [publ. C4.4, C4.7]. In addition, a study of the charge transfer mechanism in
3D ensembles of CdSe and ZnSe quantum dots in the weak confinement regime was done
[publ. C4.6, D7.5].

The second topic is related to the development of various thin-film structures for
application in sensors, and their characterization using various analysis techniques: AFM,
XRD, SEM. For example, a Si/Te/Aquadag-based structure was created to detect ammonia
vapor by determining the change in dark current. The nominal thickness at which the active
tellurium film has the highest sensitivity has been established [publ. C4.9]. The
aforementioned techniques have also been used to study the microstructure and surface of
ZnO-based layers obtained in the presence of various polymeric substances. Such
modification of the layers leads to a significant increase in the sensitivity of ZnO to ethanol
vapor at room temperature [publ. D7.17]. Designed and successfully manufactured using
silicon technology is a array of SiO; cantilevers with a Ct/Au thin films deposited on them, on
which a molecular layer is formed, playing the role of a specific receptor for certain
biomolecules. The described configuration of the cantilevers makes them suitable for
application in biosensors [publ. D7.18].

The third topic includes research related to the preparation and characterization of Si
nanoparticles formed in vacuum-thermally deposited thon films of substoichiometric silicon
oxide (SiOx) as a result of high-temperature annealing in an inert atmosphere. Intense
photoluminescence was observed at room temperature from both Si nanocrystals (nc-Si) and
amorphous Si nanoclusters (a-Si) [publ. D7.9, D7.10, D8.1]. The effect of irradiation of
homogeneous SiOx and composite a-Si-SiOy structures with flows of high-energy electrons
and fast neutrons was investigated, and their influence on the topography and morphology of
the layers was evaluated [publ. D7.13, D7.15]. MOS structures with silicon nanoparticles
were developed, for which the current/capacitance-voltage dependences were measured under
visible light or gamma radiation. The obtained results give reason to assume that similar
structures could find application in the dosimetry of gamma and X-rays, and for the detection
of visible and ultraviolet radiation. [publ. D7.11, D7.12].

4. Critical remarks and recommendations:
I have no critical remarks.

5. Conclusion:
The documents for participation in the competition submitted by Assoc. Prof. Nedelchev,
belong to the thematic area of the competition and fully comply with the requirements of the
Law for the development of the academic staff in the republic of Bulgaria (LDASRB) the
decisions of the ISSP Scientific Council in addition to the Regulations for the terms and
conditions for acquiring scientific degrees and for holding academic positions at BAS.
Appreciating the high level of scientific and scientific-applied research, taking into
account the numerous international events, scientometric indicators and project activity, |
firmly support the election of Assoc. Prof. Dr. Irina Elkova Bineva as a professor at ISSP-
BANS in professional direction 4.1. "Physical Sciences", scientific specialty "Physics of
Condensed Matter".

Signature of Member of the Jury: ........cccccoevveciieiennnnne.
12.12.2022 1 /Victor Boev, Professor, PhD/



