CTAHOBHIIE

10 KOHKYPC 3a 3aeMaHe Ha akaJleMHYHaTa JUTHXHOCT Ipodecop 1o npodecHoHaNHO HanpasieHue 4.1
dusndeckn HayKW, Hay4YHa CHEIUaTHOCT ,,Du3nKa Ha KOHJEH3WpaHaTa MaTepus”’, 3a HYXAUTE Ha
HarpasieHue ,,Hanodusuka™ va MHCTUTYT MO (hU3MKa HA TBHPIOTO TsIIO ,,Akan. ['eopru Hamkakos “—
BAH, ny6nukysasn B J/IB 6p. 61 ot 02.08.2022 1.

kanaunat: gou. A-p Upuna Enxosa bunesa
YJIeH Ha Hay4yHOTO XKypH: Aoil. J-p Tuxomup Koses Tenes, UOTT — BAH

Hacmoswomo cmanosuuie € N3rorBeHo Ha ocHoBaHue Ha 3amosex Ne PJ[-09-88 ot 10.10.2022 r. Ha
Hupekropa Ha MHCTUTYT 10 (hM3MKa HA TBHPAOTO TsI0 ,,Akan. ['eoprm HamkakoB” u pemeHue Ha
3aceaHNeTo Ha HaydyHOTO X)ypu oT 14.10.2022r. To e cboOpa3eHO ¢ M3MUCKBaHUATA HAa 3aKOHA 3a
pasBuTHe Ha akageMu4Husi cbcraB B PemyOnuka bwiarapus (3PACPB), IlpaBunmHuka 3a HEroBOTO
npunoxenue (IITI3PACPB), IIpaBmauka Ha bearapcka akagemus Ha Haykute (IIBAH) u [IpaBumauka
Ha MHCTHUTYT 10 Qu3KKa Ha TBBPAOTO TsI0 3a npuiioxkenne Ha 3PACPB.

1. OOma xapakTepucTHKA HAa NMpPeACTABEHNUTE MaTePHAJIH

EnvHcTBEH KaHauaaT 3a ydyacTue B KOHKypca € jgoil. J1-p Mpuna Enkosa buneBa. Ts e npencraBuia
BCUYKH M3KCKBaHM Matepuain. OT TAX ce BIxk/a, ue oT 1997 no 2005 roguna pabotn 8 UOTT-BAH
KaTo XUMHUK U JToKTopaHT. [Ipe3 2005 r. ycmemHo € 3amuThia AUCEepTaIus 3a ,,JOKTOp™ Ha TeMma
,, CHIINIIAEBY HAHOYACTHUIIM B TEPMUIHO OTIIOKECHH cioeBe oT SiOx*, cieq KoeTo padoTH KaTo H.C. U
rnaBeH acucteHt. [Ipe3 2012 r. e u3bpana 3a gouent B UOTT-BAH, a ot 2021 r. e ppKoBOANTEN HA
HampasieHue ,,Hanodusuka®,

B kouxypca 3a 3aemane na axademuunama orvoichocm ,Jpodecop” moieHT buneBa ydactsa ¢ 29
Hay4YHU CTaTHH U €[Ha TJlaBa OT KHUTa, myOnukyBanu B neproaa 2007-2021r. Benuku npencraBeHu 3a
y4acThe B KOHKypca ITyOJMKAaIlMu ca B ChaBTOpCTBO. [lom. buHEBa € mbpBH aBTOp Ha ceIeM H
KOPECTIOHIMPAIIl aBTOP Ha OCEM OT HaydHuTe ctatin. Criopes mpecTaBeHuTe MaTeprany no1. bunesa
€ ChaBTOp Ha 67 Hay4dHH ITyOauKarmy, mutupanan 501 meTH (0€3 aBTOIMTATH Ha BCUYKH ChHAaBTOPH) U
uMma h index 9. 3a HacTosAIMsA KOHKYpC, KaHAMIATHT mpexactass 171 murata Ha 20 myOnukamum.
KangunatsT e moximagBan HAyYHUTE PE3yNTaTH OT CBOMTE M3CIENBAHUS HA PEIUIla MEKIYHAPOIHU U
HallMOHATHU HaydYHH (OpyMH, KaTo B 4 OT TAX € OWJI IOKAaHEH JICKTOp, MOoATOTBMWI ¢ 10 1uieHapHH
JIOKJIaJIa ¥ € ChaBTOp Ha Apyru 57 mocTepHH nokiana. Jlomn. bunesa e Ouna ppKkoBoAUTEN HA 6 HAYYHO-
M3CIIEIOBATENICKH MPOCSKTA M YICH Ha HAYYHUTE SKHUIM Ha JIpyrH 16, puHAHCOBO mojakperncHu oT DoH
Hay4YHU M3CIIEBAHMS, TporpamMu Ha EBponeiickata KOMUCHS U APYTH MEXKIYHAPOIHH MIPOTPaMHU.
Jloyenm Bunesa uznvansasa npensuneuaute B 3PACPD yciioBus 3a 3aemaHe Ha akaJieMIYHATA THKHOCT
»podecop*, onucanu B rnasa 3, pa3zaen [V Ha 3akoHa, KakTo cienBa: peructpupana e B Hanmonannus
LEeHTHp 3a uHpopmarus u gokymentanus (HALIW) (https://ras.nacid.bg/dissertation-preview/29622),
KbJIETO ca U TMpHU3HATH OOpa3oBaTeIHATA W HAy4yHAa CTENEH OOKTOp M aKaJeMHUYHaTa IThKHOCT
“monient”’. Cniopen ganaute B HAIIU/I n-p bunesa e Ha3HaueHa Ha aKaJeMUYHATA JJIBKHOCT JOLICHT B
NDTT-BAH npe3 2012 r., ToecT ©Ma oBeue OT 5 TOJIUIICH CTaX, KaToO JOLIEHT, KAKBOTO € U3UCKBAHETO
Ha 3akoHa. Criopen mpecTaBeHUTe OT KaHauaaTa JokyMeHTn u ganaute B HAIIW]] nyOnukanunre u
IUTATHTE 110 HACTOSIIINS KOHKYPC HE MOBTApAT MPEACTaBSHUTE 3a MPUI00MBaHE HA 0Opa3oBaTeIHATA U
Hay4Ha crerneH JoKTop (50 Touku) U 3a 3aeMaHe Ha akaJIeMUYHATA JTHXKHOCT ,,TotieHT . [1o mokazaTen
4 na rpyna B ca Bximrouenu 9 nmyOukaiuu, KOuTo gagat oomo 146 Touku. 3a rpymna I', mokaszaten 7 ca
npencraBeHu 19 cratuu, myOJIMKyBaHU B peeprupaHy U MHACKCUPAHU CIICAHUS U €HA TJ1aBa OT KHUTA.
OO6umar Opoii Ha Toukute B rpyna I' e 353. B HacTosmus KOHKypc KaHAMOATHT ydactBa c 171
IUTHpaHus, KouTo nasat 342 touku 3a rpymna Jl. [To mokasarenute ot rpymna E gorr. bunesa crbupa 264
Toukd. OOIUAT OpON TOUKH, KOUTO KAHTUIATHT MOJTyYaBa OT Mpe/ICTAaBeHATA 33 YIaCTHE B HACTOSIIIHS
KOHKYpPC HayJHa U HayYHO-TIPUIIOKHA MPOAYKIWs € 1143, KoeTo 3HAUYNTEITHO HaIBUIIIaBa MHHUMATHO
m3uckyemute 600 3a ctpanata (IINI3PACPB) u npueture or HC Ha UG TT MuHUMATHE NU3UCKBAHUS OT
720 ToOUKH.



2. O0uIa XapaKTepUCTHKA HA HAYYHATA IeHHOCT HA KAHAW/IaTa

WzcnenpanusaTa B IpeICTABCHUTE 3a yUaCTHE B KOHKYpCca HayYHU TPyI0oBe Ha noil. A-p Mpuna Enkosa
BuneBa BKIIOUBAT OTJIaraHe Ha THHKOCIOWHN HaHOMaTepuanu (CHINIIMEBH HAHOYACTUIIA B TEPMUTHO
otmoxkeHH cioeBe OT SiOx) W MHOTOCIOWHHM CTPYKTYPH OT KBa3HW-IBYMEPHH CIIOCBE
(HAHOCTPYKTYpPHUpAaHU XaJIKOTCHUJHU CJIOCBE) 4Upe3 W3IMOJ3BaHE Ha TEPMHUYHO H3MApEHHUE, KAKTO U
XUMHYECKU TOJTy9eHU THHKH CJIOEBE OT KBAaHTOBU TOUYKH. V3CleiBaHO € W BIUSHHETO HAa YECTOTHO
BB3JICHCTBUE HA TIOJIOKKATA TI0 BpeMe Ha TEPMUYHOTO M3MApeHue. 3a KOMIUIEKCHO XapaKTepru3npaHe
Ha W3CIeNBaHUTE OOCKTH ca TPWIATaHW pa3HOOOpa3HHW CHBPEMEHHH METOJHU, KAaTO PEHTTeHOBa
TUQPAKIKS, ATOMHO-CAJIIOBA MUKPOCKOIIHS, TPAHCMHUCUOHHA U CKaHUPAIla eICKTPOHHA MUKPOCKOITHS,
PamanoBa cniektpockonus u jip. LlenTa e nzscHsBaHe Ha CTPYKTypara 1 MOP(OJIOTUITA HA TIOTyICHHUTE
MaTepHaly, BIMSHHE Ha OTIpsABaHETO M edekTa Ha CTapecHe BbpXy CBoicTBaTa MM. Hapen c
MOJTyYCHUTE TEOPETUYHH W CKCIICPUMCHTANIHA pe3yJTaTd ca pa3padOTBaHU U TOTCHIMATHU
MPWIOKEHUS Ha W3CICABAHUTE MAaTepUaM, KaTO Ta30BH CEH30pH, JACTEKTOPU H JIO3UMETPH,
KaHTHIJIMBPY 32 MPHJIOKCHUE B CEH30pHUKaTa u Ap. [1yOMMKyBaHUTE Pe3yJITaTH 32 TE3U MaTEPHUANH Ca C
BHCOKA ITUTUPYEMOCT, OE3CIIOPHO JTOKA3aTEJICTBO 32 aKTyalTHOCTTa Ha TIOJIOOHU M3CIIC/IBAHUS.

3. OcHOBHY HAYYHHU U HAYYHO-TIPHJIOKHU MPUHOCH
Ilybnuxayuume, coomeememaawiy Ha XaduIUmMayuoHen mpyo, CbIIbPKaT MPUHOCH BBPXY:
- ITlomyuaBane ™ XapakTepu3upaHe Ha HAHOCTPYKTYPHpPAHH XaJIKOTCHUIHH CJIOEBE.
KonTponupane Ha cTpykTypara U MOPQOIOTHsITA.

- HM3cnemBane Ha XWMHUYECKH TONYYEHH THHKH CIIOEBE OT KBAaHTOBH TOYKH. BIiusHHE Ha

ynTpa3ByKa.

- H3cnenBane u moiry4aBaHe Ha MaTEepPHAIM U CTPYKTYPH 32 MPUIIOKCHUE B CCH30PHUKATA.
Hay4nu nprHOCH UMa U B nyOaukayuume u36vbH XaoOummayuoHHus mpyo: u3cjeBaHe Ha Tornorpadus,
MHUKPOCTPYKTypa ¥ Mopdosorus Ha SiOx u KoMrmo3uTHu o0pas3im Si-SiOx, ChAbPIKALN CHUIULIUCBU
HAHOYACTHIIY U MPUIOKCHUS Ha TE3W MaTCPUAIH.

Hayynume u mnayuyno-npunosicHu npumocu Ha Kanoudama c€ OCHOBaBaT HA TIPUIIATaHETO Ha
pasHooOpa3Hu, MOAUDHUIIUPAHH U TTOAXOJSIO aJaNTUPAHN OT KaHAWJAaTa METOJIW 3a IMOJydyaBaHe W
MPEIHU3HO XapaKTepU3upaHe Ha ThHKH MOJYNPOBOJHUKOBY MaTEPUAIIN U MIPUIOKEHUETO UM.
Hayunute npunocu Ha fiot1. buHeBa MOke J1a ce XapakTepu3upaT KaTo ,,000raTsBaHe Ha ChIECTBYBAIN
3HAHWS ¥ TEOpUH’, ,,Ch3/IaBaHe HA HOBM TEXHUKH 33 CHHTE3 Ha MaTepualid‘ W ,,JIMOHCTpHpaHe Ha
BB3MOXKHOCTH 32 MPIIOKEHNE Ha HAYYHUTE TTOCTH)KCHUS B TIPAKTHUKATa™,

4. HamaM KpUTHYHU OEJIeKKH U TPETIOPHKH T10 MPEJICTABEHUTE TPYIIOBE.

5. 3akurouenne

[IpencraBenure ot non. A-p Mpuna EnkoBa buneBa MmaTepmanu g xapakTepH3upaT KaTO BOJEI]
CTIEIMAINCT B 00JacTTa Ha 00ABeHMs1 KOHKypc. HaykomeTpuunuTe nokasarenu Ha J1-p bunesa MHOTO
HaJBHUIIABaT MHUHUMAJIHUTE HAIMOHAIHM M3UCKBAaHMWS 3a 3acMaHEe Ha akKaJeMHUYHATa JUTBKHOCT
»podecop, cermacio 3PAC Pb u [IpaBuiHrka KbM HEro, KAKTO U W3UCKBAHHMATA B CHOTBETHHTE
npaswiHUIM Ha BAH u UOTT. Bb3 ocHOBa Ha Ka3aHOTO MO-TOPE U3pa3siBaM MOJIOKUTEITHO CTAHOBUIIE
U TIOJKpEIsiM KaHaujatypata Ha jgou. A-p Mpuna EnxkoBa buHeBa 3a 3aemaHe Ha akajeMuUYHaTa
TUTBKHOCT ,,ipopecop” B UHCTUTYT Mo pu3HKa HAa TBBPAOTO TsJ10 akaf. ,,I'. Hampkakos” kbM bearapcka
aKaJeMusi Ha HayKute, npodecHoHanHo HanpasieHue 4.1. ,,Pu3nuecky Hayku', Hay4qHa CIEeLUaJIHOCT
,,DM3MKa Ha KOHICH3UpPAaHATa MaTepHs .

13.12.2022 1. IToxmmc:

/mott. n-p Tuxomup Tenes /



EVALUATION REPORT

on the process for recruiting for the faculty position “Professor” in the professional field 4.1 Physical
sciences, scientific specialty "Physics of Condensed Matter", for the needs of the "Nanophysics"
depsrtment of the Institute of Solid State Physics "Acad. Georgi Nadjakov" — BAS, according to the
announcement in the National Official Gazette no. 61 of the August, 2™, 2022

Applicant: Irina Elkova Bineva, PhD, associate professor at the Institute of Solid State Physics at BAS.
Reviewer: Assoc. Prof, PhD. Tihomir Kolev Tenev, ISSP - BAS

This report was prepared on the basis of an order No. RD-09-88/10.10.2022 issued by the Director of
the Institute of Solid State Physics "Acad. Georgi Nadjakov” and decision of the scientific jury from
14.10.2022. The report is in compliance with Development of Academy Staff in the Republic of Bulgaria
Act (DASRBA), the Rules for the Application of the Development of Academy Staff in the Republic of
Bulgaria Act, the Rules of BAS and with the Rules set at ISSP for applying the Development of
Academy Staff in the Republic of Bulgaria.

1. General characteristics of the presented materials

The only candidate for the announced competition is Assoc. Prof. Dr. Irina Elkova Bineva. She has
submitted all the required materials. It can be seen from them that from 1997 to 2005 she worked at
IFTT-BAN as a chemist and doctoral student. In 2005, she successfully defended her PhD thesis on
"Silicon nanoparticles in thermally deposited layers of SiOx", after which she worked as a principal
assistant. In 2012, she was elected as an associate professor at IFTT-BAS, and from 2021 she is the head
of the "Nanophysics" department.

Associate Professor Bineva participated in the competition for occupying the academic position
"Professor" with 29 scientific articles and one chapter of book, published in the period 2007-2021. All
publications submitted for participation in the competition are co-authored. Prof. Bineva is the first
author of seven and corresponding author of eight of the scientific articles. According to the submitted
materials, Associate Professor Bineva is a co-author of 67 scientific publications, cited 501 times
(without self-citations of all co-authors) and has an /-index 9. For the current competition, the candidate
presents 171 citations of 20 publications. The candidate has reported the scientific results of his research
at a number of international and national scientific forums, in 4 of which he was an invited speaker,
prepared 10 plenary reports and co-authored another 57 poster reports. Prof. Bineva has been a head of
6 scientific research projects and a member of the scientific teams of another 16, financially supported
by the National Research Fund, programs of the European Commission programs and other international
programs.

Associate Professor Bineva fulfills the conditions for holding the academic position of "professor"
provided for in the RASRSRB, described in chapter 3, section IV of the law, as follows: she is registered
in the National Center for Information and Documentation (NaCID) (https://ras.nacid. bg/dissertation-
preview/29622), where his doctoral degree and academic rank “Associate Professor” are recognized.
According to the data in NaCID, Dr. Bineva gained the academic position “Associate Professor” in
2012, that is, she has more than 5 years of experience as an associate professor, as required by the
normative documents. Publications and citations submitted for the competition do not repeat the ones
presented for the PhD degree (50 points) and the competition for the academic position "Associate
Professor". According to indicator 4 of group B, 9 publications are included, which give a total of 146
points. For group D, indicator 7, 19 articles published in refereed and indexed journals and one book
chapter are presented. The total number of points in group D is 353. In the current competition, the
candidate participated with 171 citations, which give 342 points for group D. According to the indicators
of group E, Prof. Bineva collected 264 points. The total number of points that the candidate receives
from the scientific and scientific-applied production presented for participation in the current
competition is 1143, which significantly exceeds the minimum required 600 points for the country
(PPZRASRB) and the minimum requirements of 720 points accepted by the Scientific Council of the
ISSP-BAS.



2. General characteristics of the candidate's scientific activity

The investigations in the scientific papers of Prof. Dr. Irina Elkova Bineva submitted for participation
in the competition include the deposition of thin-film nanomaterials (Silicon nanoparticles in thermally
deposited layers of SiOx) and multilayer structures of quasi-two-dimensional layers (nanostructured
chalcogenide layers) by using thermal evaporation, as well as chemically obtained thin layers of
quantum dots. The effect of frequency impact on the substrate during the thermal evaporation was also
investigated. For complex characterization of the studied objects various modern methods have been
applied, such as X-ray diffraction, atomic force microscopy, transmission and scanning electron
microscopy, Raman spectroscopy, etc. The aim is to clarify the structure and morphology of the obtained
materials, the influence of annealing and the effect of aging on their properties. Along with the obtained
theoretical and experimental results, potential applications of the studied materials have been developed,
such as those intended for gas sensors, detectors and dosimeters, cantilevers for application in sensors,
etc. The results published for these materials are highly cited, an indisputable proof of the relevance of
such research.

2. Basic scientific and applied contributions
Publications corresponding to the Habilitation Thesis contain contributions on:

- Preparation and characterization of nanostructured chalcogenide layers. Control of the structure and
morphology.

- Investigation of chemically obtained thin layers of quantum dots. Influence of ultrasound.

- Research and obtaining materials and structures for application in sensors.
Scientific contributions are also in the publications outside the habilitation work: the study of
topography, microstructure and morphology of SiOx and Si-SiOx composite samples containing silicon
nanoparticles and applications of these materials.
The candidate's scientific and applied contributions are based on the application of diverse, modified
and suitably adapted by the candidate methods for the preparation and precise characterization of new
low-dimensional materials. Prof. Bineva's scientific contributions can be characterized as "enrichment
of existing knowledge and theories", "creation of new techniques for synthesis of materials" and
"demonstration of opportunities for application of scientific achievements in practice".

4. I have no critical remarks and recommendations on the works submitted.

5. Conclusion

The materials presented by Assoc. Prof. Irina Elkova Bineva characterize her as a leading specialist in
the field of the announced competition. The scientific indicators of Dr. Bineva far exceed the minimum
national requirements for occupying the academic position of "professor", according to ZRAS RB and
the Regulations to it, as well as the requirements in the relevant regulations of BAS and ISSP. Based on
the above, I express my positive opinion and support the candidacy of Associate Professor Dr. Irina
Elkova Bineva for the academic position of "Professor" at the Institute of Solid State Physics, Bulgarian
Academy of Sciences, professional direction 4.1. "Physical Sciences", scientific specialty "Physics of
Condensed Matter".

13/12/2022 Signature:

/ Assoc. Prof. PhD Tihomir Tenev /



