CTAHOBHIIE

10 KOHKYPC 32 3aeMaHe HA aKaJeMHUYHA UIbKHOCT ,,lipodecop
1o npogecnoHaTHO HanpaBJeHue 4.1. ®U3N4eCcKH HAYKH,
HAy4Ha CleHHAJHOCT ,,dN3MKa Ha KOHJeH3UpaHaTa MaTepus
cbriacHo odsisara B /IB, 6poii 61 ot 02.08.2019 r.

Kanaupar: nou. 1-p Bukropust ButkoBa Burkosa,

HucTutyT no pusuka Ha TBHPAOTO THJIO

Penensent: npod. 1-p Temeny:xkka Atanacoa Hosuepa,
IlnoBauBcku ynuBepeuret ,,Ilaucnii Xujaengapcku*

B xomkypca 3a ,mpodecop”, obsieer B [IB 6p. 61 or 02. 08. 2019 r. u B uHTEp-
HeT-cTpaHunara Ha MHctuTyTa nmo ¢usuka Ha TBBPAOTO TAJO, KATO €JUHCTBEH KaHAWUJAT
ydacTtBa Aou. 1-p Bukropus ButkoBa Butkosa or UHcTUTYTa 1O (pH3MKa HA TBBPAOTO TSJIO.

1. Oﬁma XapaKTEPUCTHKA HA NMPEACTABCHUTE MaTEepUaJIn

[IpencraBenust mu ot gou. 1-p Bukropus ButkoBa KOMIUIEKT MaTepuaiu (B €1€KTPOHEH
Bun) € B choTBeTcTBHE ChC 3PACPD (3aK0H 32 pa3BuTHE Ha akaJeMUYHMs cbeTaB B PenyOunka
bparapus) u BKiItoUBa BCUYKU HEOOXOJUMH IOKYMEHTH 32 y4acTUe B KOHKYypca.

Kanaunatet nou. na-p Bukrtopus ButkoBa e mpuiokmia 3a ydacTue B KOHKypca 19
Hay4YHH TPYJI0BE, KOUTO HE Ca U3IOJI3BAHU NTPH KOHKYpca 3a AoneHT. OT Tsax 16 myOnukaruu ca
B MHJCKCUpaHU U pedepupanu MeKIyHapoaHu u3faHus B 6asute nanHu Web of Science u
Scopus B kateropun Q1 (et nmyonukanun), Q2 (mect myonukaryn), Q4 (enHa myOnuKanus) u
4eTUpH IMyOJIMKAlMM B CIIMCAHMs ¢ UMIAKT-paHr. [IpenctaBeHn ca M Tpu IJ1aBH OT KHHIH,
ToMoBe oT nopezanna Ha Elsevier. Jlor. ButkoBa e kopecnonaupaii aBTop B 15 Hay4Hu Tpyaa u
VMa yJIOCTOBEPEHHE OT KOPECIIOHAUPAIIHS aBTOP 3a CHIIECTBEH MPUHOC 3a 4 HAYYHU TPy Ia.

IIpencraBenure or npou. a-p Buxropus BurkoBa Hay4HM aKTMBHOCTH HAaIlbJIHO
CHOTBETCTBAT Ha MHUHUMaIHUTE HanuoHanHW u3nckBanus B 3PAC Pb u crnemmduynute
n3uckBanus Ha 3PAC-BAH u na UDTT 3a [1H 4.1 ®usnuecku Hayku.

2. O0ma xapakTepUCTHKA HA HAYYHATA, HAYYHO-NMPWJIOKHATA U MeJaroruyvec-
KaTa JeHHOCT HA KaHIUIaTa

[IpenacraBennTe Hay4YHW TPyAOBEe Ha Jaou. A-p Bukropust ButkoBa ca B obmactra Ha
¢u3KMKaTa Ha MEKara M JKMBaTa MaTepHisi, KaTO Ca M3CIICBAHU CICKTPUYHUTE U MEXaHUYHU
cBoiicTBa Ha nMuUnuAHMS Oucioil. [lonydyenu ca HOBU pe3yaTaTH 3a €1aCTUYHOCTTA HA OT'bBaHE
Ha JINIIMIHA MEMOpPaHU C BKJIIOYCHH B CHCTaBa UM JIM3OJUNUANA W/WIH JHUIHIU, ChIbPKAIIN
MOJINHEHACUTEHH MAaCTHU KucelnuHu. M3cneaBaHo € BIUSHUETO Ha (U3MKOXUMHUYHUTE
CBOWCTBA Ha BOJAHOTO OOKPBHKEHHE BHPXY MAaTEpPUATHUTE KOHCTAHTH HA JIMUIHUIHUTE MEMO-
panu. 3a MbPBU BT € U3MOA3BaHa UG poBa Xoiorpadcka MUKPOCKOMHS 3a 3alKC U aHAJIU3 Ha
TepMUYHUTE PIyKTyalu Ha popmara Ha KBa3uc(hepruyHH JTUMUIHE Be3ukyu. HabmronaBaHo
1 onucaHo € (OpMHPAHETO HAa TyOyJapHH MeMOpaHHU CTPYKTYpH OT MEMOpaHaTa Ha THraH-
TCKU JIMIUHA BE3UKYJIU B IPOMEHIIMBO €JIEKTPUYHO 1oJie. B kauecTBOTO cu Ha 06a30B (Qu3u-
YECKU MOJEJl Ha €pUTPOLIUTUTE, JIUMUTHUTE BE3UKYJIU YCHEIIHO Ca M3MOJI3BaHU KaKTO 3a U3-
ClIeZIBAaHE HAa MaTEpPHUATHUTE CBOMCTBA HA MEeMOpaHU C KOHTPOJIMPAH JIMIUICH ChCTAaB U (H-
3UKOXMMUYHH YCJIOBHSI HAa €KCIIEpUMEHTA, Taka W B M3CJEABAHMS HA PEOJIOTUSTA HA KOMII-
JIEKCHM TEYHOCTH 3a OIpeesisiHe Ha BIUSHHETO Ha CBOWCTBATa Ha KJIeThbYHATa MeMOpaHa
BbPXY MOBEIECHUETO U JUHAMHUKATa Ha YEPBEHUTE KPbBHU KIIETKHU B Pa3IMYHU BUAOBE XH]-
POIMHAMUYHHU [TOTOLH.

[lenarormyeckara qelHOCT Ha Jol. 1-p Buktopus BuTkoBa BKIIIOUBA MpernogaBaTeicka
JIEMHOCT KaTo XOHOPYBaH acCHCTEHT KbM JlemapramMeHTa Mo NpuiiokHa ¢usuka, TexHundecku



YHUBCPCUTCT, CO(i)I/IH; PBKOBOACTBO HA JABaMa AUIIVIOMAHTHU U €AWH YCIICIIHO 3alllUTUII OOK-
TOPAHT; PBKOBOACTBO Ha CIICIUAJIMN3AHTHU U JP.

3. OCHOBHM HAYYHH M/MJIM HAYYHO-NIPUJIOKHU NPHHOCH

- U3cneosanu ca mexanuuHume C80UCMEA HA OUONOSUYHU cucmemu’ pa3paboTeH € HOB
EKCIIEpUMEHTAJICH METOJI 32 OIpEe/IeIisiHE Ha MO/IyJIa Ha eTaCTUYHOCT Ha OT'hbBAHE HA JIMITUIHA
MeMOpaHu Ha 0a3zara Ha UdpoBa xojorpadcka MUKPOCKONHS U KIACUYCCKHS METOJ 3a H3-
MEpBaHE Ha MOJyJia Ha OT'bBAaHE; OINPEENICH € MOIYJIBT Ha eIACTHYHOCT Ha OT'hbBAHE HA JIBY-
KOMIIOHEHTHA 3apejicHa MeMOpaHa IpH 3a/1aJIcHa HOHHa cuiia Ha cpenata u PH<S; onpenenena
€ eJaCTUYHOCTTA HA OT'bBAaHE HA JIUIUJIHA MEMOPaHH C BKIFOUYCHHU B ChCTaBa UM JIU30JIAITHAIA
W/WIIA UMY, ChIbPIKAIIH TIOJTMHEHACUTEHN MAaCTHU KHCEJIMHU; €JaCTUYHOCTTA HA OT'bBAHE
Ha CUHTCTHYHU JIMITUIHA MeMOpaHW B MPUCHCTBUE HA 3aXapo3a B OKOJHATA 3a MeMOpaHara
BOJIa € U3MEPEHA 3a IBPBH ITBT TOCPEACTBOM (DIIYKTyallMOHHA CIICKTPOCKOIUS MIPHU OTUYUTAHE
Ha Oeyvs IIyMm; W3CJICBaHW Ca MEXaHHWYHUTEC CBOWCTBA HAa €THOKOMIIOHCHTHH MOJICITHU
MeMOpaHH OT CHHTeTHYCH (HOoCc()aTUAMIXOIUH MPH Pa3IuvHA KHCEITMHHOCT M HOHHA CHJIa Ha
BOJIHATA CPEIa; 32 IbPBHU ITBT EKCTICPUMEHTAITHO € M3CJIe/BaHA PEOJIOTHATA Ha KOHIICHTPUPAHU
(TbCTH) CYCHECH3MH OT CPUTPOLUTH TPH MPUIaraHe Ha KOMOWHAIMS OT CTallMOHApHA W OC-
nunaropra nedopmarnus. (Obocamsearne Ha Cvuyecmsysawume 3HAHUL U MeOPUlL)

- U3cneosanu ca enekmpuunume C80UCMEA HA OUONOSUYHU CUCTeMU. 3a TIBPBU TBT €
HaOJII0JIaBaHO M U3CJENBAaHO (OPMUPAHETO HA IHIMHAPUYHHU (TyOylapHH) CTPYKTYypHU OT
MeMmOpaHaTa Ha KBa3UC(HEPUUYHU JIMMHUIHUA BE3UKyIu (¢ paaumycu ~10 um) B MpOMEHIIUBO
EJIEKTPUYHO T10JIC; 33 MFPBU BT € OMpeAeNieH CIeIU(UIHHSIT SIISKTPUICH KaNaluTeT Ha MO-
JIeTHU MeMOpaHHU B COJIEBU Pa3TBOPH, HECHIBbPIKAIIYU 3aXapH, Upe3 aHau3 Ha AedopmarusaTa
Ha JIMIAHU BE3UKYJIH B MPOMEHINBO €JIEKTPUYHO TI0JIE; 3a MbPBU BT € U3CIEABAHO U OII-
pEleNeHO eKCIIEPUMEHTATHO BIMSHHETO Ha 3aXapo3ara BBbpPXY CIEKTPHYHHUTE CBOWCTBA Ha
MOJICTTHU JIUTTUJIHA MEMOpaHU; OIpe/ieieH € CIeHU(PUUHUAT eIeKTPUICH KanauTeT Ha ¢oc-
(dhatuaunxoauHoBH MeMOpanu B puchbeTBre Ha 0.03 mol % a300eH3eH, ChIbpIKaIll MENTH]T C
MOTEHIIMATHA AHTUKOHBYJICHBHA aKTHBHOCT; TIOJYYEHHU Ca €KCIICPUMEHTAHU JO0KA3aTeJICTBA
3a 3HAYCHHWETO Ha KATHOHHTE 3a MOIYJIHMPAHETO Ha (POTOAKTHBHOCTTA HA XJIOPOIUIACTHUTE
MeMOpaHM MpH OCBeTsABaHE ¢ (OTOAKTHBHpAIIA M ONM3Ka 0 Hacuiamara ceetiuHa. (Ooo-
2amseane Ha Couecmsysalume 3HAHUSA U MeopuL)

SAK/IIOYEHUE

JlokyMeHTUTE U MaTepuanuTe, MpeaCcTaBeHu oT 101. A-p Bukropuss ButkoBa Butkoga,
OTrOBApAT Ha BCUYKW M3UCKBAHUS Ha 3aKOHA 3a pa3BUTHE HAa aKaJIEMUYHHs ChCTaB B Permy0-
muka beirapus u Ha Crienuduannte nonbiautenHu n3uckpanus Ha 3PAC-BAH u na UDTT,
KaTo MyOIWKAlUUTE U HAYYHUTE aKTUBHOCTH HA/IBUINIABAT MHHUMAITHUTE HAIMOHATTHU U3HC-
KBaHUSA U CHEU(DUIHNATE JOIMBIHUTEITHN U3UCKBAHUS 32 3a6MaHe Ha aKaJeMUYHATA JIITHKHOCT
»Ipodecop®. B paboture Ha KaHAMIATA UMa OPUTHHAITHA HAYYHU U HAYYHO-TIPUIIOKHH TIPU-
HOCH, KOUTO Ca MOJIYYWJIH MEXIYHApPOIHO MPU3HAHHUE Upe3 MyOJIMKyBaHETO UM B MHIACKCHU-
paHM U pedepupaHn MEeKAyHApOIHU M3naHus B Oasure manHu Web of Science u Scopus.
Hecvpmueno TpsiOBa 1a ce mpubaByu M MHOTO aKTMBHATa MPOEKTHA ACHHOCT Ha JIOI. 1-p Buk-
Topusi ButkoBa. Bp3 0CHOBa Ha BCHYKO TOBa MOJKpEMsM Oe3 KoiiebaHue KaHauaaTypaTa Ha
notl. 1-p Bukropust ButkoBa BuTkoBa 3a 3aeMaHeTo Ha akajeMUIHaTa ITHKHOCT ,,lipodecop”
B MHcTUTYTa 10 (hM3MKa HA TBHPAOTO TSIO KbM bharapckaTta akajgeMus Ha HAyKHTE.

01.12.2019 . M3rorBuii cTaHOBUILIETO:

(mpod. 1-p Temenysxka MoBuesa)



OPINION

Competition for occupying the academic position “Professor”

in professional field 4.1. Physical science,

scientific field “Condensed Matter Physics”,

in accordance with the proclamation in State Gazette, issue 61 from 02.08.2019
Candidate: Assoc. Prof. Dr. Viktoria Vitkova Vitkova,

Institute of Solid State Physics

Reviewer: Prof. Dr. Temenuzhka Atanasova Yovcheva

University of Plovdiv “Paisii Hilendarski’

Assoc. Prof. Dr. Viktoria Vitkova Vitkova from the Institute of Solid State Physics is the
only candidate participating in the “Professor” competition, proclaimed in both State Gazette,
issue 61 from 02.08.2019 and the Institute of Solid State Physics website.

1. General characteristic of the presented materials

The set of materials presented by Assoc. Prof. Dr. Viktoria Vitkova (in electronic form) is
in accordance with the Law on the Development of the Academic Staff in the Republic of
Bulgaria and includes all necessary documents for participation in the competition.

The candidate Assoc. Prof. Dr. Victoria Vitkova has applied 19 scientific works in the
competition, which have not been used in the competition for associate professor. 16
publications of them are in indexed and peer-reviewed international journals in the databases
Web of Science and Scopus in categories Q1 (five publications), Q2 (six publications), Q4 (one
publication) and four publications in journals with SJR. Three chapters in books from the series
of Elsevier are also presented. Assoc. Prof. Vitkova is a corresponding author in 15 scientific
works and has a certificate from the corresponding author for significant contribution in 4
scientific works.

The scientific activities, presented by Assoc. Prof. Dr. Victoria Vitkova, fully comply with
the minimal national requirements of the Law on the Development of the Academic Staff in the
Republic of Bulgaria and the specific requirements of the Law on the Development of the
Academic Staff of the Bulgarian Academy of Science and the Institute of Solid State Physics
for the professional field 4.1 Physical Science.

2. General characteristic of the scientific, applied and pedagogical activities of the
candidate

The scientific works presented by Assoc. Prof. Dr. Victoria Vitkova are in the fields of
soft and living matter physics, with studies of the electrical and mechanical properties of the
lipid bilayer. New results for the elasticity of flexure of lipid membranes with lisolipid and/or
polyunsaturated fatty acid containing lipids added to their composition are obtained. A study of
the influence of the physicochemical properties of the water surrounding on the material
constants of the lipid membranes is conducted. Digital holographic microscopy is used for the
first time for gathering and analysis of the thermal fluctuations of the shape of the quasi-
spherical lipid vesicles. The formation of tubular membrane structures from the membrane of
giant lipid vesicles in an alternating electric field is observed and described. In their role as
basic physical models of erythrocytes, the lipid vesicles are successfully used both for the study
of the material properties of membranes with controlled lipid composition and in studies of the
rheology of complex fluids to determine the influence of the properties of the cell membrane
over the behavior and dynamics of the red blood cells in different kinds of hydrodynamic flows.

The pedagogical activity of Assoc. Prof. Dr. Victoria Vitkova includes teaching as a part-
time assistant in the Department of applied physics, Technical University, Sofia; supervision of



two graduating students and one successfully defended Ph. D. student, supervision of post-
graduate students and other.

3. Main scientific and/or applied contributions

- The mechanical properties of biological systems are studied: a new experimental method
for determining the bending elasticity modulus of lipid membranes is developed, based on
digital holographic microscopy and the classical method for measuring the bending elasticity
modulus; the bending elasticity modulus of two-component charged membrane is determined
in medium with set at given ionic strength and pH<S5; the bending elasticity of lipid membranes
with incorporated lisolipids and/or polyunsaturated fatty acid containing lipids is determined;
the bending elasticity of synthetic lipid membranes in the presence of sucrose in the surrounding
water medium is measured for the first time using fluctuation spectroscopy when accounting
for white noise; the mechanical properties of single-component model membranes from
synthetic phosphatidylcholine are investigated at different acidities and ionic strengths of the
water medium; for the first time the rheology of concentrated (dense) suspensions of
erythrocytes is experimentally studied with the application of a combination of stationary and
oscillatory deformation. (Improvement of the existing knowledge and theories)

- The electrical properties of biological systems are studied: for the first time the formation
of cylindrical (tubular) structures, created from the membrane of quasi spherical lipid vesicles
(with radius ~ 10 um) in alternating electric field, is observed and studied; for the first time the
specific capacitance of model membranes in saline solutions, not containing sugars, is
determined using analysis of the deformation of lipid vesicles in alternating electric field; for
the first time the influence of sucrose on the electrical properties of model lipid membranes is
studied and experimentally determined; the specific capacitance of phosphatidylcholine
membranes in the presence of 0.03 mol % azobenzene, containing peptide with potential
anticonvulsant activity, is determined; experimental evidence for the importance of cations for
the modulation of photo activity of chloroplast membranes, exposed to photo activating or close
to saturating light are gathered. (Improvement of the existing knowledge and theories)

CONCLUSION

The documents and materials, presented by Assoc. Prof. Dr. Victoria Vitkova, comply with
all of the requirements of the Law on the Development of the Academic Staff in the Republic
of Bulgaria and the specific requirements of the Law on the Development of the Academic Staff
of the Bulgarian Academy of Science and the Institute of Solid State Physics, with the
publications and scientific activities exceeding the minimal national requirements and the
specific additional requirements for occupying the academic position “Professor”. The
candidate’s work contains original scientific and applied contributions, which have received
international recognition from their publication in indexed and peer-reviewed international
journals in the databases Web of Science and Scopus. The very active involvement of Assoc.
Prof. Dr. Victoria Vitkova in projects should also undoubtedly be added to her other
contributions. Based on all this I support without hesitation the candidacy of Assoc. Prof. Dr.
Victoria Vitkova Vitkova for occupying the academic position “Professor” in the Institute of
Solid State Physics in the Bulgarian Academy of Science.

01.12.2019 Opinion written by:

(Prof. Dr. Temenuzhka Yovcheva)



