CTAHOBUIIE

M0 KOHKYPC 32 3aeMaHe Ha aKaJIeMUYHATa UIbKHOCT “‘npodecop”

no npogecuoHaTHO HanpaBJienue 4.1 , Ou3ndeckn HAyKH'*, CHeNHATHOCT ,,JlazepHa
¢u3rka, GpuU3MKa HA aTOMUTE, MOJIEKYJIUTE U TUIa3Mara U (pU3uKa Ha BEITHOBHUTE
nporecu”, cbriacHo oosisata B JIB Ne 90 o1 11.11.2022 1.

¢ kanauaar: Exatepuna MBanosa Hopaanosa, nokrop, nonent 8 UOTT na BAH

Penenzent: Enrenus [{seranora benosa-Illonosa, mokTop, AoteHT B CoduiicKusa
yauBepcuteT “CB. Knmument Oxpuacku”

1. O0ma xapakTepucTHKA HA NMPeACTABEHUTE MaTepHaIu

[IpencraBenute OT KaHAMOATa MaTepUaid B TO3M KOHKYpPC BKJIIOUBAT aBTOpedepar Ha
oucepTanys 3a NpuaoOMBaHe Ha oOpa3oBaTenHaTa M HaydyHa cTemeH ,do0ktop”, 20 crartuw,
nyONMKYyBaHU B MEXAYHAPOAHU CHEIMANU3UPAHN CIUCAHUS (MHACKCUPAaHU B MEXIyHapOIHHUTE 0a3u
maHHu 3a HaydHa uwHopmamms ISI Web of Science w/mmu SCOPUS), emna maTeHTHa 3asiBKa.
CrarunTe ca W3BBH M3MOJ3BAHHUTE 3a HAy4YHATa U 0Opa3oBaTeNHa CTEICH ,,JJOKTOP™ M aKkaJaeMUYHaTa
TUIBKHOCT ,,JOLEHT® ¥ U3LSUI0 IOKPUBAT TEMAaTHKATa Ha KOHKYpCa.

B mokazaten B4 - xaOumutanwoHHUS TpyAd — HAyYHH NyONHWKanWdd, ca BKJIIOYEHU [
myOauKauy, OT KOUTO Tpu ¢ kBapTuin Ql, nee myOsukanuu ¢ Q2, emHa — ¢ Q3 u exna ¢ Q4,
ocurypsiBaiu noseye ot muckyemure 100 Touku (obmo 142 T.).

B moxkazaren I'7 ca mpencraBern 13 myOmMKaiuu, KaTo camMO T€ OCHUTYpsIBAaT MOBEYE OT
muckyemute 220 Touku. OCBeH TOBa MMa W €IHA 3asBKa 3a maTeHT (mokaszaren I'10), ¢ koero
TOUYKHTE MO0 Moka3aren [' craBar 253 1 HaAXBBPIAT 3HAUUTETHO MUHUMAIHNTE M3ucKBaHus Ha UDTT
npu bAH.

KanaurareT € Hamepun u mnpexactaBs 110 murtupanust oT Opyrd aBTOpM Ha TOPHUTE
nyonukanun. OOmuaT Opoil Ha nuTHpanusaTa u ¢ Hax 360, a wHaekchT Ha Xupmr e h = 11 (Oe3
aBTOLMTHpaHusTa), chriiacHo SCOPUS.

Jlon. n-p Mopmarnosa e pbkoBoauTen Ha 5 Hayunu npoekta (3 kbM ®HM mpu MOH u 2
IBYCTpaHHM ¢ PyMBbHNA) M yJaCTHUK B 3 HAIIMOHAIHU U 5 MEXIyHApOIHU MIPOEKTa, KOETO OCUTYpPSIBA
MOYTH IBA IBTH ITOBEYE OT U3nckBanuTe 150 Toukw.

[locouenure mo-rope JaHHU MO BCUYKH MOKA3aTENIM HAAXBBPIAT MUHUMAIHUTE HALIMOHAHH
m3uckBanus u Te3n Ha UDTT npu BAH 3a 3aemane Ha akajgeMu4HaTa JIbKHOCT ,,[Ipodecop” (962 T.
MIpY MUHUMAaJIHO M3uckBaHu 720 T.).

2. O0ma xapaKkTepHCTHKA HA HAYYHATA, HAYYHO-NIPHJIOKHATA U MeAarornyeckara AeifHOCT Ha
KanauaaTa (HaydHu 00JIaCTH U IPOOIEMH; OATOTBEH! JOKTOPAHTH M AUIUIOMAHTH).

Hayunara 1 Hay4HO-TIpMIIOJKHATA AEHHOCT HA KaHIUIaTa € B HAKOJIKO HayYHH HaTPaBJICHUSL:
(1) PasnpocTpaHeHHe Ha CBPBXKBCH JIa3€pPHH HMMITYJIICH BBB BB3AyX. (2) JlasepHo wuHAynMpaHO
dopMHpaHe Ha TPUMEPHU CTPYKTYPH OT HAHOYACTHIM M HM3CIIC/IBAHE HAa TEXHHTE CBOWCTBa. (3)
CuHTe3upaHe W Ch3JaBaHe Ha HAHO- M MHUKPOCTPYKTYPH B 00€M M TOBBPXHOCT Ha HHOBATUBHH
OuoMaTepuai ¢ MPEIH3HO KOHTPOJIUPAHH U BH3MPOU3BOAMMH MapaMeTpH Ha Jia3epHO JbyeHue. (4)
JlazepHa TMarHOCTHKA HA MUKPOBBIHOBO MHAYIMPaHa I1a3ma.

Bcuuku Te ca 1o o0siBeHaTa B KOHKYpCa CIICIIHATHOCT.

IpenogaBarenckara aeifHoct Ha nou. Exarepuna Mopaanosa e cBbp3aHa ChC Ch3qaBaHe Ha
y4eOHH KypcoBe W TPOBEXKIaHe Ha OOydeHue 1o wuHpopmauumoHHW TexHoioruu B JIEO mpu
Coduiickust ynusepcurer B nepuoaute 2001-2006 wu 2012-2013 — xypcoBe 3a HaYMHACIIU H
HaIpeaHaIN, BKIIOUBaIIy omnepanuonna cucrema Windows, MS Office maker, mpumoxeHHs KbM
maketa Ha Adobe (Photoshop, Illustrator, In Design), CorelDraw, nu3aiin u ch3aaBaHe Ha WHTEPHET
crpanunu. [lo Bpeme Ha JOKTOpaHTypara cu B TeXHHYECKUS YHHBEPCHTET B AMHIXOBEH e Omia
MEHTOp Ha CTyJIEeHTH (0akalaBpd M MaricTpH), OCHINECTBSIBALIM CICIUAIN3AIMA U MOOHIHOCTH B
YHUBEPCHUTETA, KAKTO M Ha JIBaMa JOKTOPAHTH ITbpBa FOIMHA OT JOKTOPCKUTE UM IIPOTPaMHU.

3. OCHOBHY HAYYHU W/MJIV HAYYHO-TIPUJIOKHU IPHHOCH

Ilony4yeHu ca HOBM eKCIIEPHMMEHTAJIHU Pe3yJTaTH, IEMOHCTPUpAIIY HEITUHEHHN e(eKTH —
IUIa3MeHa HECTaOMIIHOCT M KOHMYHA €MHCHA MpHU Pa3POCTPAHEHHUETO Ha CBPBXKBCH JIA3epHU
UMITyJICH BBB BB3IYyX. lIpemnokeH € HOB (pu3uyueH Moaesa, OOjICHABAIl KOHWYHATA EMHCHUS U



IUTa3MeHaTa HEYCTOHYMBOCT upe3 yJapHa HOHM3AIWs MEXAy 3aXBAaHATUTEC YACTUIIM B ONTHYHHS
UMITYJIC ¥ CBOOOJHHTE TaKkuBa. J[eMOHCTpUpPaH € HOB MOJIXOA 32 ONTHYHO 3axBalllaHe Ha HEyTpaIHU
qacTH OT (oKycupaH nasep Jnb4. Hayunure mpuHOCH B Ta3u oOnacT umar (yHAaMeHTaJIeH
Xapakrep.

OcChIecTBeHO € JTa3epHO-UHIyIHPpaHo (opMUpaHe Ha HAHOYACTHIIH OT OJIATOPOJHH METANH B
MPO3payHy MaTepHaJi U ca M3CIeIBaHU TEXHUTE ONTUYHU CBOUCTBA. JleMOHCTpUpaHa € Bb3MOKHOCT
3a (opMHpaHEe Ha TPUMEPHU CTPYKTYpH OT HAHOYACTUIM B OOEMHH MAaTEpUall 4pe3 MPEIH3HO
KOHTPOJIMpPaHE Ha JIa3epHOTO JI'bUueHHEe M (POKYCHPAHETO My Ha pa3liuuHa JbibounHa. HayuHure
OPUHOCH TYK HMaT (pyHIaMeHTajleH XapakTep M ca H3sCHSABaHEe HAa MeXaHM3MHUTE Ha
B3aMMOJICHCTBUETO HA JIA3ePHO JIbYCHUE C KOMITO3UTHH MaTepPHaid U Bb3MOXKHOCTTA 3a (JOpMHUpaHe
Ha CJIOXKHU TPUMEPHH CTPYKTYPH OT HAHOYACTHIIH.

JleMOHCTpUpaHO €, Y€ Jla3epHO 00pabOTCHHTE OMOIMOJUMEPHU CIOEBE U CHUHTC3UPAHUTE
WHOBaTHBHU OMOMAaTEpUaNy ca ¢ MoJ00pEeH! aHTUMUKPOOHH CBOWMCTBA M JOOpa OMOCHBMECTUMOCT Ha
CB3aJICHUTEe CTPYKTYpH. I[loNydeHHTE HAYYHO-NMPHUJIOKHH Pe3yJTAaTH ca C TMEPCICKTHBU B
pa3paboTBaHETO HA MMIUTAHTH, KOMOWHHpAIX aHTHOAKTEPUATHH U OCTCOWHIYKTUBHH CBONCTBa B
00JacTTa Ha ThKAHHOTO MH)KEHEPCTBO M PEereHEpaTHBHATA MEAHIINHA.

Uznon3Baiiku HaHOCEKYHJIEH Ja3ep 3a JlazepHa JWArHOCTHKA Ha ChpdaTpoHHA Ia3ma 3a
MBPBU BT Ca TONYYCHU KOHICHTPALUATA U TEMIIEPATypaTa Ha HEYTPATHUTE YACTHIU B IJa3Ma Npu
HUCKO HansiraHe c¢ PemeeBcko pasceiiBaHe. 3a mbpBH MBT ca MOJYYCHH M EJICKTPOHHATA
KOHIIGHTpaIMsi U TEeMIIepaTypa Ha aproHOBa IUla3Ma MpPU HUCKO HaJsiTaHe ¢ aKCHAIHO TOMCHHOBO
pasceiiBaHe, KaTo OCOOCHO BaXXHO €, Y€ TO3M METOJ| He HM3HMCKBa MPEMUHABAaHE MPE3 TECOPETUYCH
MOJIeNT 3a TMOoJydaBaHe Ha pe3ysirtar. HayuyHuTe MpHHOCH ca CBBbpP3aHH C pa3paboTBaHe HA HOBH
MEeTOM 32 TUIa3MEeHa JMAarHOCTUKA W MOJy4YaBaHe M jJ0Ka3BaHe HA HOBHM ¢akTh B obiacTra Ha
¢u3uKaTa Ha IU1a3MaTa U Jla3epHaTa AMarHOCTHKA Ha Tla3Mara.

Jlou. Exatepuna MopaaHoBa BUHATH € IeMOHCTpHpAIa MHOTO 106pa paGoTa B eKHIL. 3ae/[HO
C TOBa JUYHUAT ¥ MPUHOC B M3CJICABAHMATA € OUEBHUJICH, KaTO B 4 OT MyOIuKamuuTe oT rpyma B 1s e
I'BPBU WM KOPECIIOHJMpAIl aBTOP, & 3a OCTaHAIMTE 3 MMa YJIOCTOBEPEHUE OT KOPECIIOHIUpAILUs
aBTOP 3a CHLIECTBEH IIPUHOC.

4. KpuTuyHu 0esiesKKU U MPenopbKHU Mo NMpeAcTaBeHNTe TPY/AOBe.
JlommycHaTy ca HSKOM HETOYHOCTH B HA3BaHUATA HA KaTeIpH M CIELMATHOCTH, KOUTO HE ca
OIIpEeeJISIIHY 33 HAyYHOTO Ka4eCTBO.

5. MoTUBHPAaHO U SICHO (POPMYJIMPAHO 3aKJII0UEHHUE

[IpencraBennte MaTepualii 1Mo mpoleaypara yoenuTeaIHo MoKa3BaT, 4e jou. 1-p ExarepuHa
MopnaHoBa e yTBBPIEH y4eH C BHCOKA KBATH(HKAIMA U MEXIyHAPOIHO Tpu3HaHHE. TS ¢ BHCOK
npodecHOHaIM3bM IIOCTaBs HAayYHH NpOOJeMH M TH pelaBa ycnemHo. HarpynmaHusT omur u
MEXTyHapOIHOTO CHTPYAHUYECTBO Ca MPEANOCTaBKa 32 OBbJICIINTE M YCIICUTHH HAYYHU H3CIICIBAHMS.

HayxomerprunuTe mMOKa3aTeNd CBHIIECTBEHO HAAXBBPIAT HM3UCKBAaHWATA 3a H300p Ha
aKajgeMuuHaTa AbpxKHOCT .l [podecop” B UDTT na BAH.

Y6eneHo cMsTaM, 4e KOJIMIECTBOTO U KA4eCTBOTO HAa HAYYHOM3CIIEAOBATENICKaTa JEHHOCT Ha
mon. n-p Exarepuna HopmanoBa yrmosimerBopsiBaT msuckBammsita Ha 3AKOHA 3a pasBuTHe Ha
akageMuuHus cbetaB B PenyOnuka benrapus, na [IPABUJIHUKA 3a npunarane na 3PACPB, kakro
u Ha U3VMICKBAHUSTA, [IPABUJIATA, YCIIOBUATA U PELHIEHUATA, npuetu ot Hayunus
ceBeT Ha UODTT. Ilopagum ToBa yOeneHO mNpemopbYBaM Ha YBa)KaeMOTO HAYYHO SKypH IO
koHkypca JIA IPEJAJIOKU na Hayunusa cbBer Ha UDTT npu BAH nou. a-p Exarepuna
HBanosa Mopaanosa JIA BbJIE U3BPAHA Ha akazeMu4HaTta 1ab:xkHocT ,,IIpodecop” mo 4.1.
Du3uyecKl HAYKU (cmenuajaHocT ,,JlazepHa ¢usuka, ¢pusmka Ha aToMuTe, MOJIEKYJUTE H
miazMara u ¢pu3nKa Ha BJIHOBHTE Mpouecu”)..

Jara: 09.03.2023 1. M3roTBHI CTAHOBHILETO:

/mou. n-p EBrenns benosa/



EVALUATION REPORT

on a competition for the academic position "Professor"

professional field 4.1 "Physical Sciences", scientific specialty ,,Laser Physics, Physics of
Atoms, Molecules and Plasmas, and Physics of Wave Processes ”, according
to the State Gazette No 90 of 11.11.2022.

Applicant: Ekaterina Ivanova lordanova, PhD, Associate Professor at the Institute of Solid
State Physics, BAS

Reviewer: Evgenia Tzvetanova Benova-Shopova, PhD, Associate Professor at Sofia
University “St. Kliment Ohridski”

1. General characteristics of the presented materials

The materials submitted by the candidate in this competition include an abstract of a
dissertation for the acquisition of the educational and scientific degree "PhD", 20 articles published in
international specialized journals (indexed in the international databases for scientific information 1S
Web of Science and/or SCOPUS), one patent application. The articles are beyond those used for the
scientific and educational degree "Doctor" and the academic position "Associate Professor” and fully
cover the subject of the competition.

In indicator B4 - habilitation work - scientific publications, 7 publications are included, of
which three with quartile Q1, two publications with Q2, one with Q3 and one with Q4, providing
more than the required 100 points (142 points in total).

In indicator D7, 13 publications are presented, and only these provide more than the required
220 points. In addition, there is one patent application (indicator D10), which brings the points in
indicator D to 253 and significantly exceeds the minimum requirements of the ISSP — BAS.

The candidate has found and provides 110 citations from other authors to the above
publications. Her total number of citations is over 360 and her Hirsch index is h = 11 (excluding self-
citations), according to SCOPUS.

Assoc. Prof. Dr lordanova is a coordinator/project leader of 5 scientific projects (3 at the
National Science Fund at the Ministry of Education and Science and 2 bilateral with Romania) and a
team member/participant in 3 national and 5 international projects, which provides almost twice the
required 150 points.

The above-mentioned data in all indicators significantly exceeds the minimum national
requirements and those of the Scientific Council of ISSP-BAS for the academic position "Professor"
(962 points against a minimum requirement of 720 points).

2. General characteristics of the candidate's scientific, applied and educational activities

The scientific and applied activity of the candidate is in several scientific areas:

(1) Propagation of ultrashort laser pulses in air. (2) Laser-induced formation of three-dimensional
nanoparticle structures and investigation of their properties. (3) Synthesis and creation of nano- and
microstructures in volume and surface of innovative biomaterials with precisely controlled and
reproducible laser radiation parameters. (4) Laser diagnostics of microwave-induced plasmas.

They are all in the frames of the scientific specialty of this competition.

The teaching activity of Assoc. Prof. Ekaterina lordanova is related to the creation of
curricula for training courses and conducting training in Information technology at the Department for
Language Teaching and International Students at Sofia University in the periods 2001-2006 and
2012-2013 — courses for beginners and advanced, including Windows operating system, MS Office
package, applications to the Adobe (Photoshop, Illustrator, In Design), CorelDraw, design and
creation of websites. During her PhD studies at the Technical University of Eindhoven, she mentored
students (Bachelors and Masters) doing specializations and mobility at the University, as well as two
first year PhD students in their PhD programs.

3. Main scientific and/or applied contributions

New experimental results are obtained demonstrating nonlinear effects — plasma instability
and conical emission under the propagation of ultrashort laser pulses in the air. A new physical
model explaining the conical emission and plasma instability by impact ionization between the
trapped particles in the optical pulse and the free ones is proposed. A new approach for optical



trapping of neutral particles by a focused laser beam is demonstrated. These are fundamental
scientific contributions in the field.

Laser-induced formation of noble metal nanoparticles in transparent materials has been
performed and their optical properties have been investigated. The possibility of forming three-
dimensional nanoparticle structures in bulk materials by precisely controlling the laser radiation and
focusing it at different depths is demonstrated. The scientific contributions here are fundamental in
nature and are the clarification of the mechanisms of interaction of laser radiation with composite
materials and the possibility of forming complex three-dimensional structures of nanoparticles.

The laser-treated biopolymer layers and the synthesized innovative biomaterials were
demonstrated to have improved antimicrobial properties and good biocompatibility of the created
structures. The obtained scientific and applied results are promising in the development of implants
combining antibacterial and osteoinductive properties in the field of tissue engineering and
regenerative medicine.

Using a nanosecond laser for laser diagnostics of surfatron plasmas, the concentration and
temperature of neutral particles in a low-pressure plasma were obtained for the first time by using
Rayleigh scattering. The electron number density and the electron temperature of argon plasma at low
pressure have also been obtained for the first time with axial Thomson scattering. It is very important
that this method does not require going through a theoretical model to obtain the results. The
scientific contributions are related to the development of new methods for plasma diagnostics and
the obtaining and proving of new facts in the field of plasma physics and laser plasma diagnostics.

Assoc. Prof. Ekaterina lordanova has always demonstrated very good teamwork. Along with
this, her personal contribution to research is evident. She is first or corresponding author in 4 of the
publications in Group B and for the remaining 3 having a certificate from the corresponding author
for substantial contribution.

4. Critical remarks and recommendations
Some inaccuracies have been made in the names of departments and specialties, which are not
decisive for the scientific quality.

5. Conclusion

The materials submitted under the procedure convincingly show that Assoc. Prof. Dr.
Ekaterina lordanova is an established scientist with high qualifications and international recognition.
She poses scientific problems with high professionalism and solves them successfully. The
accumulated experience and international cooperation are a prerequisite for her future successful
research.

The scientific metrics of the candidate substantially exceed the requirements for election to
the academic position "Professor™ at ISSP — BAS.

| firmly believe that the quantity and quality of the scientific research activity of Assoc. Prof.
Dr. Ekaterina Yordanova satisfy the requirements of the Bulgarian legislation and regulatory
documents, as well as the REQUIREMENTS, RULES, CONDITIONS AND DECISIONS adopted by
the Scientific Council of the ISSP — BAS. Therefore, I strongly recommend to the respected
scientific jury of the competition TO PROPOSE to the Scientific Council of ISSP — BAS Assoc.
Prof. Dr Ekaterina Ivanova lordanova TO BE ELECTED to the academic position "*Professor**
in the professional field 4.1 "Physical Sciences', scientific specialty ,,Laser Physics, Physics of
Atoms, Molecules and Plasmas, and Physics of Wave Processes”.

09.03.2023 1. Reviewer:

/Assoc. Prof. Evgenia Benova, PhD/



