PEINEH3UA

ot adu Anekcanabp Anekcanapo [paiinry, npodecop BbB @usndecku paxyaTeT Ha
Coduiickus yausepcutet “CB. Kimument Oxpuicku’, 4ieH-KopecnoHnieHT Ha bAH,

Ha MaTepHaIUTE, IPEJICTABEHH 3a Y4acTHE B KOHKYPC 3a 3a€MaHe Ha akaJeMUYHAaTa JUTbKHOCT ,,lipodecop*
B MHCTHTYT 110 pu3mka Ha TBBPOTO Tsw10 Ha BAH mo mpodecronantno Hanpasienue 4.1. dusndecku
HAYyKH{, Hay4YyHa CIIeMAIHOCT ,,J]a3epHa (usuka, pusrka Ha aTOMHUTE, MOJICKYJIUTE U TJIa3MaTa ¥ (U3MKa Ha
BBJIHOBUTE MPOIECH .

KoHKypchT 3a akageMuyHaTa JUIBXKHOCT ,lipodecop™ € obsiBeH B [IbpkaBeH BecTHHK, Op. 90 ot
11.11.2022 r. u Ha uHTepHEeT-cTpaHuIa Ha HWHcTHTyTa 1O (U3MKa HA TBBHPAOTO Tsio Ha BAH

(UDOTT-BAH).

OO0 npeacTaBsiHe HA NMOJIyYeHUTE MaTEePHAJIN

EnuHcTBeH kxanauaaT B KOHKypca € nou. a-p Exarepuna MBanoBa ﬁopnaHOBa ot UDTT-BAH, pa-
Gorema B Jaboparopus ,,JIa3epy ¢ MeTalHH mapu™ Ha chlius uHCTHTYT. Jlotent MopaaHosa e mpencTa-
BWJIa BCUYKM HEOOXOJMMHU JOKYMEHTH 33 y4acTHe B KOHKYpC 3a 3a€MaHE€ Ha aKaJeMHUYHaTa JTbXHOCT
,IIpodecop®, M3UCKBAHU CHIIACHO JOKyMeHTa M3UCKBaHUsA, yCIOBUS, MpaBuiia U perienus Ha Hayunus
coBeT HAa UDTT B nombinuenue kbM [IpaBunHuKa 3a ycnoBusiTa U pea 3a NpuaoOMBaHE HA HAy4YHU CTe-
MEeHU W 3a 3aeMaHe Ha akaJeMHYHH JTbkHOCTH B BAH (3a mocinenHo u3MeHEH W JOMBJIHEH Ha
18.03.2019r.). KaTo DOMBIHHTETHN TOKYMEHTH B TOJKpPENa Ha cOGCTBEHATA H KaHmumaTypa, mom. HMop-
JTAHOBA € MPEICTaBUIIa KOMHS Ha IOKYMEHTH 3a Y4acTHsl U pbKOBOJICTBA HA MPOEKTHU U 32 PbKOBOJICTBO Ha
MOCTAOKTOpaHT 1o Hammonanxa nporpama ,,Mnaay y4eHd U HOCTAOKTOPaHTH . [IBIHUAT CIUCHK Ha MyOu-
KaluuTe Ha 701, MopaaHoBa BKITOUBA 0010 45 3araBusi, OT KOMTO 36 ca CTaTHH ¢ UMNAKT-(pakTopu. Pasn-
peneneHueTo Ha myosmkanuute mo kBaptiiau Q1/Q2/Q3/Q4 e cvorBetHo 15/10/2/8. Jloknaaute, OTrieyaTaH B
coopam Ha KOHpepeHuuu ca 7, a 2 myonukaruu ca B Bulgarian Journal of Physics. lokmaaure it Ha Mex-
TyHapoJHU HaydHH Gopymu ca 80, kaTo 5 OT TAX ca OWIu 1o MokaHa, 24 — yCTHH NPECTaBSHUS, a OCTAHAINTE
— noctepHu Aokiaaau. JJanaure B3umam ot [punoxxenue A (ctp. 25) u llpunoxenue b (ctp. 29) ot pasneua-
TaHUTE JJOKYMEHTH, KOUTO Moiydux. Te ca ¢ 2 Op. u, cbOTBETHO ¢ 3 Op. mo-maiko oT Te3u B Tabnuua 3.2. Ha
ctp. 10 or nevatHus marepuain. He mucis, ue pasnukara e chimectsena. Jomn. MopmaHoBa e chBHOCHTEN Ha
nateHTHa 3asBka oT 2022r. B o0iacTTa Ha BBJIHOBATa M KBAHTOBA ONTHKA. bposAT Ha 3abens3aHUTE HE3aBU-
CHUMHU LIUTUPAHUS Ha myOnukanuure i e 222 (1o ganHu ot Scopus; B JokyMeHT Nell Te ca 247), popmu-
pamu h-unnekc (h=11), otHoBO Mo Scopus. JlBanagecer ot o6mo 14-te obydenus (2004r.-2017r.) u
crielManu3alyy B 4y>KOMHa, Mpe3 KOUTO € IMpeMUHalia, ca ¢ IpSIKO OTHOIIEHHWE KbM HaydHaTa i paboTa.
Hayuno-agMuHucTpaTUBHATA i M OpraHU3allMOHHA JEHHOCT ca BHedaTisBaiid. PhkoBoauia e 5 mpoekra
(3 — ¢ ®onp ,,Hayunu nscneasanus® -MOH, 2 — ¢ pyMbHCKH akaJleMU4YeH MHCTUTYT) U € y4acTBaJa B

Hay4YHHUTE KOJIEKTUBH Ha JAPYTH 8 MPOEKTA, 5 OT KOUTO - MEXKIYHAPOJHHU, OCTAHAINTE — C HALMOHAIHO



¢uHancupane. CHOMEHATOTO JI0 TYK O4YepTaBa KaHIMJAaTKaTa B KOHKypCa KaTo aKTUBEH YYEH C IJIOJO0T-
BOpPHA U3CJIEA0BATEICKa U OPraHnu3alliOHHa JIEHHOCT.

B HacTOsAIIMA KOHKYPC KaHauaaTKara joil. a-p Exarepuna Mopnanosa yuactsa ¢ o6uio 20 HaydHH
Tpyna, 19 ot xouto ca cratuu B cnucanus ¢ Q-dakrop (8 ot Q1, 4 ot Q2, 2 o1 Q3 u 5 ot Q4), KaKTO U C
€/IHa 3asBKa 3a MATeHT. bposAT Ha 3abens3aHnTe HE3aBUCUMU IUTUPAHKS Ha Te3u Tpyaose € 110. Ymoc-
TOBEPEHHUETO 33 3aEMaHe Ha aKaJIeMHYHATA JUTKHOCT “IOLEHT” OT KonexkaTa Exarepuna Mopnanosa e ot
M. anpwit 2017r. HayunuTe i myOaukanuy, OTHECEHH KbM Tpymna B (XxaOuiauTalmoHeH Tpy1) ca OT Mepruo
cien 2019r. u, oueBUIHO, HE ca MOJI3BaHM 3a npeauinHa nponeaypa. [Iposepkara B HAIIM/I He nmokasa
cratunte ot rpyna I’ 1a ca momsBanu oT jou. Mopnanosa. CHHTE3UPAHO, JAHHUTE, KOMTO OTPa3siBaM B

IIo-ao0JiHara Ta6JII/ILIa CbOTBCTCTBAT HA TOBA.

I'pyna HN3uckBanu cbriaacuo [IpaBuinnka 3a npujiarane Ha HaykoMeTpu4HH JaHHH
1nokKaj3a- 3PAC B UDOTT 3a KaHauJaaTa
TeJHn
A Hucepranus 3a OHC ,, noktop® — 50 T. 50 1.
b Hucepramus 3a HC |, noktop Ha HaykuTe — 0 T. 0T.
B XabunuranuoneH Tpyd — nyonukanuu BB Web of Science | Q1: 3 6p. x 25 1.=75 1.
u B Scopus — 100 T. Q2:20p.x20T.=40T.

Q3:16p.x15T.=15T.
Q4:10p.x121.=12T.

ObHLIO: 142 1.
r ['7: U3BBbH XaOuIUTAIMOHHUS TPy - myOnukanuu BbB Web | Q1: 5 6p. x 25 1. =125 1.
of Science u B Scopus Q2:206p.x20T1.=40T.

Q3:16p.x15T.=15T.
Q4:46p.x121.=48 1.

['9: [TatenTH U MOIE3HU MOJIETN SIR:16p.x101.=10T.
N3uckBanu o6mo — 220 T. 16p.x251.=15T.

OBHO: 253 1.

i | [{uTupanus B CBETOBHOM3BECTHU Oa3zu JNaHHU. M3nckBanu 110 0p. x 2 1. =220 T.
0610 — 200 T. OBIIO: 220 T.

E Cyma ot nokaszatenu 13 10 kpas Ha cliMchKa

Hanuonannu HaydyHU UM 00pa30BaTEIHU IPOEKTH 3x101.=30T.
Me:xyHapoIHU Hay4yHU WA 00pa30BaTEIHU TPOEKTH 4x20T1.=80T.
PBKOBOACTBO Ha HAIlMOHAJIEH WJIK 00OPa30BaTENIEH MPOEKT 3x20T1.=60T.
PBpKk0OBOACTBO Ha OBArapCcKU €KUI B MEKIYHAp. IPOEKT 2x501.=100T.
[TpuBneueHu cpeacTBa 1o NpoeKTH 27 1.
N3uckBanm 06mo 150 T. OB O: 297 T.

Nmaiiku npeaBu rOpHOTO, OLIEHKATAa MU €, Y€ KaHAuAaTKara B KOHKypca go1. MopranoBa otroBaps
Ha MUHMMAJIHUTE HAIlMOHAJIHU U3UCKBaHUs, n3nckBanusta B 3PAC-BAH u npaBuiiHuka 3a npunarane Ha

3PAC B UDTT. MHeHueTo Mu e, ye JOKYMEHTUTE ca Mpeuu3Ho opopMeHu, HHPOPMATUBHU U U3UepIia-

TCJIHU.



OO0ma xapakTepUCTHKA HA HAYYHATA, HAYYHO-TIPUJI0KHATA U MeIaroruvyecka JAeifHOCT Ha KaHAuaaTa

IIpe3 2000r. r-xa MopraHoBa 3aBbpIiBa BHCIIETO U 00pa3oBaHue B Kateapa ONTHKA U CIIEKTPOC-
konust Ha Pmsuuecku ¢axynarer npu CY “Cs. Kmument Oxpuncku”. Ilpes mepuoma 2002r.-2005r. e
noktopaHTka BbB @usnuecku daxynrer Ha CY, a B nepuoga 2007r.-2010r. — gqokropanTka B TexHomo-
ruvHus yHuBepcuteT Ha AitHaxoseH (Hunepnanmus). [Ipe3 2010r., B TY Ha AWHAXOBEH, 3alIuTaBa Jau-
cepramnusaTa CH 3a 00pa3oBaTelIHaTa U Hay4yHa cTerneH ,,Joktop‘. [Ipe3 2017r. Ta3u qucepramnus € mpu3HaTa
Ha HAallMOHAJHO HMUBO OT bbarapcka akajgemMus Ha HAYKUTE, 32 KOETO € MPUIIOKEHO KOMKE Ha OPHUIIUATHUS
nokyment. I'-xa VopranoBa MMa IpernojaBaTeNCKu OIKT, B HAYAJIOTO HATPYIBaH B JlemapTameHTa 3a
e3nkoBo oOyuenue Ha CY (2001-2006r., 2012-2013r.). OT cnenpaymM3anuuTe i ¥ OT OOydeHusdTa i B
yyOMHa McKaM Jla oTOenexa Te3u BbB Pusnyecku axynter Ha YHuBepcurera Ha Kopnoda (Mcnanus;
2004-2008r.), B TY na Aitnnxosesn (Hunepnanaus; 2007-2017r.) B bpasusckus LeHTHp 3a U3CIeABaHMS B
eneprerukata u marepuanure (2010r.), B Hanpionanuus MHCTUTYT 1O Ja3epH, Ijia3Ma U pagualmoHHa
¢usuka u B LleHTbpa 32 chbBpeMeHHU JazepHHu TexHonoruu B bykypem (Pymbaus; 2016-2017r.) u BB
dbopmenute nabopatopun Ha Spectra Physics (Kanudopuus, CAILL; 2015r.). B nepuoaa 2014-2016r. s €
noctaokTopanT B UOTT-BAH, a ot 2017r. u moHacTosIIeM € TOIEHT B ChIUIUS HHCTUTYT, B JabopaTtopus
Jlazepu ¢ meranHu mapu. 3aeMana € peaulia pbKOBOJHU HAay4YHO-aJMUHUCTPATUBHU JUTBAKHOCTH, BKJIIO-
yutenHo Te3u Ha Hayuen cexperap (2020r.) u [Ipencenaren na nayunus cbBeT Ha UOTT-BAH (ot 2021r.
HacaMm), 3amecTHUK-IIpencenaren Ha BpemeHnHata Hay4HO-€KCIIEPTHA KOMUCHS 110 TEXHUYECKH HAyKU KbM

@®onp ,,Hayunu m3cnensanusa“-MOH (ot 2022r.) u uieH Ha OpraHU3allMOHHM KOMHUTETH Ha peauia

MEXIyHApOAHU HAYYHU (HOPYMHU.

JleiiHOCTTa HA KaHIUJaTKaTa B KOHKypca € JOMUHMpAIlo HaydHa. /laHHM 3a Hesl Bede Osixa criome-
HaTu. [IpenonaBaresnckara if mpakTHKa € CBbpP3aHa, KaKTO CHIO CIIOMEHaXx, ¢ padorata it B Jlenapramenra
no e3ukoBo oOydenue Ha CY. B TY-AiiHnxoBeH Ts e Ouia cBbp3aHa ¢ akaJeMUYHO HaCTaBHUYECTBO HA
TpuMa (PEHCKH CTYJIEHTH 110 BpEMETO Ha 6-MeceyHaTa UM CHelHalln3alis, Ha €IUH CTyJeHT-MarucTbp u
Ha €JIMH CTyAEHT-0akanaBbp, KaKTO M Ha JBamMa HOBO3a4yHMCIIeHU NOKTOpaHTH B TVY-AitHaxoseH. Ilpe3

2019-2020r. e 6una HayyeH KOHCYJITAHT Ha MJIaJ] YU€H 110 MPOEKT ,,Milau yueHH U HOCTAOKTOPaHTH .
OCHOBHHM HAYYHH M HAYYHO-NIPHJIOKHH IIPUHOCH

Kato 1110, Hay4HaTa M HaydHO-TIPHIOKHATA JeiHOCT Ha jou. Exarepuna Mopnanoa e mocserena
Ha aKTyaJHH npoOjemMu OT (u3uKaTa Ha BBIHOBUTE IpolecH U (pusuka Ha miaazMarta. Broporo Hampas-
JICHHE Ce OTHACS MO-CKOPO KbM MO-paHHUTE W pabOTH IO JIazepHa JUArHOCTHKA Ha MUKPOBBJIHOBO MH-
aynupana riasma. CBbp3aHy ¢ HEHHUTE MyOJIMKAaIlMKM B TOBA HAIIpaBJICHHE Ca U IOBEYETO MPEACTaBEHU
uutati B 1oKyMeHT Nell. Ilo-HoBHTE i pabOTH, KOUTO ca CBbP3aHU C M3MOJI3BaHE Ha KbCH Ja3€pHU UM-

myicH (€BEHTYalTHO — CBPBXKBCH, (PeMTOCEKyHIHH), fo1. MopaanoBa o6obmasa B Tpu rpymu: (a) CuH-



Te3WpaHe W Ch3JaBaHEe HA HAHO- U MUKPOCTPYKTYpU B 00€M U TOBBPXHOCT Ha OMOMaTepuaiy ¢ KOHTPO-
JUPaHU U BB3MPOU3BOJAMMU MAapaMeTpH Ha Ja3epHo iabueHue; (0) JlazepHo mHaynupaHo GopmupaHe Ha
TPUMEPHH CTPYKTYPH OT HAHOYACTHIM M W3CJIECIBAHE HA TEXHHUTE CBOWCTBA; U (B) PasmpocrpaneHue Ha
CBPBXKBCH JIa3€pHH HMITYJICH BBB BB3AyX. JIOKONKOTO B KYPHTO IO KOHKypca HMa 4ICHOBE,
MO-KOMIIETEHTHH OT MEH B 00JIacTTa Ha (pU3MKa Ha IUIa3Mara, IIe ce CIpa OCHOBHO HA PE3yNTaTHTE, IMO-

Jy4yeHH B HarpasieHus (a)-(B).

B rpyna npunocu (6), 0606uena ot goi. Mopranosa kato ,.JIa3epHo HHAYLHMPAHO (HOPMHUPAHE Ha
TPUMEPHU CTPYKTYPU OT HAHOYACTUIU U U3CIIEABAHE Ha TEXHUTE CBOMCTBA® ¢ Oposi HA HUTHpaHusiTa (8),
OT KOHUTO eHO — HeopMaHoO, ce OTKposBa mybmukanus [1'7-6]. B chuiHOCTTa CH, CTaBa Jyma 3a U3c-
JeBaHE Ha BB3MOXKHOCTTA 4pe3 OOIbYBaHE C HAHOCEKYHIHH MMIYJICH Ja ¢€ MOAU(DUIUPAT ONTHYHHUTE
CBOICTBA Ha OOPOCHIMKATHH CTHKJIA, ChABPIKAIIM 3JIaTHH HAHOYACTHUIM C Pa3IMYHU pa3Mep u (opma.
ExcnepumeHTaHo, B 3aBUCUMOCT OT IUTBTHOCTTA Ha €HEPTUSATA, Ca Pa3TPAHNYCHH JBa PEKUMA - HA U3MECTBaHE
Ha PE30HAHCHATA JIBJDKMHA Ha BBJIHATA KbM KbCOBBIHOBATA 00JIACT (CHHBO OTMECTBAHE) U KbM JIBJITOBBIHO-
BaTa o0yacT (YepBeHO M3MecTBaHe). 3a 00scHeHUe Ha HaOI0gaBaHUTE MOIM(UKALIMK Ca TOI3BAaHU MOJIEINH,
0a3upaHM Ha MHOTOYAaCTHYHO pa3ceiiBaHe Ha MM M Ha ypaBHEHHMETO 3a TOIUIONPOBOAMMOCT. HampaBenuTte
aHaJIM3U BOJAT aBTOPUTE 10 M3BOJA, Y€ NPEAU3BUKAHUTE IMPOMEHU Ha ONTHUYHHUTE CBOWMCTBA Ca CBBP3aHU C
MoauduKanys Ha pa3Mepa U Gpopmara Ha HAHOYACTUIIUTE Ype3 ToleHe u pparMenTanus. Jpyra nmyonukanus
OT Ta3u IpyIma, HEMOCPEICTBEHO CBbP3aHa C MPEeIX0/1HATa, IPUBJISAKIA 6 HE3aBUCUMH LIUTHPAHMSI U TIOHE 2
HeopmanHu nurara, € [['7-7]. B Hes, upe3 aHanM3 Ha CIEKTPUTE UM Ha MpoiyckaHe oT okoio 400 nm g0
okosio 1000 nm, ca u3cneBaHU ONTUYHUTE CBOMCTBA HA CTHKJIEHN 00pa3iy C BKIIOUYEHH 3JIaTHU HAHOYACTHUIIH.
PesynrartuTe ca mokazanu, HampuMmep, Y€ 00TbYBAHETO C JIbUCHUE HA JBJDKMHA Ha BBIHATA 266 nm mpenus-
BUKBa 00pa3yBaHETO Ha LBETHH IIEHTPOBE, a OTIPSABAHETO HA MPOOHUTE BOAU O 00pa3yBaHE HAa YEPBEHO OLl-
BETCHHM 30HH, YHUHTO TO3UIMHA CHOTBETCTBAT Ha OOMbuUeHHTE. V3MepBaHMs ¢ TPAaHCMHCHOHEH EJIEKTPOHEH
MHUKPOCKOII ca [T0Ka3aJiy, 4e TOBa ce IbJIXKM Ha 00pa3yBaHETO Ha 37aTHU HaHodacTHuu. [Tomydenu ca pesynratu
U C 'bpBa, BTOPA U C TPeTa XapMOHUYHA HA HEOJUMOB J1a3ep. ONTUYHUTE CIEKTPH OT OOIBYEHUTE U OTTPETH
30HHUTE Ca M3CJICABAHU NPH PA3IMYHU MapaMeTpu Ha oOpaboTkata. [IpemuHaBaiiku BbB (DeMTOCEKYHIHATA
CKaJIa Ha BB3/ICHCTBUSA C J1a3epHU UMIYJICH, B [I'7-5] e n3cnensaHo (opMUpaHETO HA HUIIKH HA caMO(pOKYCH-
pane (unamMeHTH) B IETHPAHU ChC 37MaTHU HOHM 00pa3uu. [loTBBpIeHO e, 4e HeMMHEHHOCTUTE Ha JITUPAHHUTE
Cpelu ca Mo-BUCOKHU OT TE€3HM Ha HellerupaHuTe cThkia. [lon3BaHOTO Na3epHO abueHue B nHTepBana 240 nm —
2000 nm e reHepupaHO C M3IMOJI3BAHE HA ONTHYEH MapaMeTPUUYeH YCHiIBATeN. YpaBHEHHETO 3a nudy3us Ha
TOIUIMHA € MPHUJIOKEHO 3a 00siCHEeHHe Ha HaOmonaBanute Mmoaudukanuu [['7-8]. YcranoBeHo e, 4ye, mpu om-
peleNeHu ycloBUs, PEMTOCEKYHIHOTO Ja3€pHO JIbYEHUE NTPEIU3BUKBA 1e(DEKTH, CBBP3aHU C 00pa3yBaHETO Ha
LBETHH 1IeHTpoBe B MaTepuana [B4, I'7-9]. CnekTpure UM ca u3cie/BaHU B IUPOK UHTEPBAT OT IBKHHHA Ha

BBJIHHUTC. I[aHHI/ITC Ca IIoKa3ajiu, 4¢€ Ha6H}0HaBaHI/ITe e(l)eKTI/I Ca CBbp3aHU C 06pa3yBaHeT0 Ha MCTAaJIHHU HAHO-



yacTULM B MaTepuana. Mckam ga orOenexa, ue cratus [B4] e Hall-uutupanara oT Ta3u rpyna paboTd U €
npuBIsikia 9 nutupanus (1 HedopMaHO) OT 00110 26 TUTHUPAHUS 32 Ta3u TpyIa padoTH.

B rpyna npunocH (a), 06o6uiena ot gou. Mopaanosa xato ,,CHHTE3MpaHEe U Ch31aBaHE HA HAHO- U
MHUKpPO - CTPYKTYpH B 00€M U MOBBPXHOCT HAa OMOMaTepHaiu ¢ KOHTPOJIUPAHU U BH3IPOU3BOIMMU Mapa-
METpPH Ha JIa3epHO JbUYeHHUE", monanaT myosmkanuu [B5,B6,B7,1'7-1,1'7-2,1'7-3]. Ot Te3u 6 myonukanuu 3
ca orneyaranu mpe3 2021r., a nBe — npe3 2022r. 3a MeH ToBa OOsCHSBA JIMIICATa HA CBBP3aHU C TE3H
MyOIMKAIUU HEe3aBUCUMHU UTUPaHus. PaboTuTe Mo Ta3u TeMarrka ca OuiIM HAaCOYCHH KbM HAHO- U MHK-
POCTPYKTYypHpaHe Ha MOBBPXHOCTU U B 00eMHUTE HA OMOCHBMECTHUMH OHOMAaTEepUaIH C MPEIU3HO KOHT-
POJIUPAHU U BB3MPOU3BOJAUMHU MapaMeTpu Ha (HEMTOCEKYHIHO Jla3epHO JbueHue. DeMTOCEKyHIHOTO Ja-
3epHO B3auMO/ielicTBHE C (OMOIOTHYHM) MaTepHaId BOJU 1O MUHUMAJIHU CTPAaHUYHU €(EeKTH 1, B OCHOBaTa CH,
ce IbJDKM Ha TOBa, Y€ B MaTepHaiuTe He ce popMupar 00eMHH N3TOYHHIIM Ha TOIUIMHA. B pe3ynrat HamamsBa
WIK OTCHCTBA TOIEHE HA MaTepuaja u AoMuHupa abnamusara. B [['7-1] ca myOnukyBaHu pe3ynTaTH OT IO-
BBPXHHUHHO JIa3epHO MOAU(UIIIpaHe HA TBHKU OUOIOIIMMEPHU CII0EBE C J00aBeHU cpeObpHU HaHOUacTHLU. B
3aBUCUMOCT OT MapaMeTpUTE Ha OOJBUBAHETO Ca MOJIYYEHHU PA3JIMYHU MOPECTH MOAU(DUKAIMH HA MOBBPX-
HocTUTE. JIOIIBJIHUTENHO, YCTAHOBEHO €, Ye J00aBsIHETO Ha CpeObPHU HAHOYACTHUIIM TIOBUIIABA AaHTUMHUKPOO-
HUTE CBOMCTBA Ha THHKHUTE XUTO3aHOBU (PHJIMHU U C€ OYaKBa Jia moo0psiBa OMOCHBMECTUMOCTTA HA MaTepra-
mute. Pesynratu, momydeHn ¢ MeIUIMHCKH nonuauMetuicumiokcad (PDMS) ca myonukysanu B [B5,B6,B7].
OOpa3ure ca 00apYBaHH ¢ (PEMTOCEKYH/IHU UMITYJICH Ha IBJDKHHU Ha BBIHUTE 266 nm, 355 nm u 532 nm.
YcraHnoBeHo e, ue npu ooapuBane ¢ Haj 300 uMITysica HOTIBIIAHETO OT Ja3epHO-MOIUPHUIMPAHUTE 30HU Ha-
pactBa. [Ipu o6mrpuBane ¢ man 1000 ma3zepHr ummysca, BCICACTBUE HA Jla3epHa abmanus Mopdonorusra Ha
MOBHPXHOCTTA C€ € OKa3asla 3HAYMTEIHO IIPOMEHEHA B CPaBHEHUE C Ta3W HAa HETpPEeTUpaHaTa MOBBbPXHOCT. Jle-
MOHCTPUPAHO €, Y€ Npu 0e3eJIeKTPOJHO OTJIaraHe Ha IIaTWHA B a0NMpaHUTE KaHaJ M ce TMOCTHra J00po Ka-
9YeCTBO Ha OTJIOXKEHOTO MeTanHo mokputue [BS, B6]. ABTopuTe OomeHsIBaT pe3yaTaTUTe KaTo oOemaBamy 3a
MOTEHIIMATHU TPUJIOKEHHS Ha TIPO3payHH OUOTIOIMMEPH 32 HEBPOHHU MMIUIAHTH U 32 UHTEP(EWCHU MPUIIO-
xenus. M3cnensanmara Ha oOpasum poly-e-caprolactone (PCL) and PCL/xuppokcuanatut moka3BaT Bb3-
MokHOCT [I'7-3] 3a ch3aBaHe Ha MOBBPXHOCTHU MHUKPOOOpa3yBaHHWs, KOUTO MOTAT Ja ObJaT W3MOJI3BaHU 3a
n3paborBane Ha 3D MaTpunm ¢ MoauUIMpaHa MOBBPXHOCT. YCTaHOBEHO €, Y€ JIa3ePHOTO OOIbYBaHE IO-
noOpsiBa mopbo3Hoctta Ha PCL MaTpummrte, 0cOOEHO BBB BHTPEUTHOCTTA HA KaHAJIUTE, & MUKPOKAHATHUTE
CTPYKTYypH OnaromnpustcTBaT XuapodumiHoctta. CpaBHeHHETO MexX Ty TpuMmepHU Matpuim oT PCL u TakuBa oT
PCL/xunpoxcuanarur [I'7-2] e mokasasuo, 4e mbpBUTE Ca C MO-BUCOKA 00IAa MOPHO3HOCT. ABTOPHUTE MPaBsT
M3BO/Ia, Y€ MOJIyYeHUTE Pe3yaTaT Morar Aa ObJaT OCHOBAaTa 3a pa3padoTBaHEe HA HOBU MUMILIAHTH.

CriomeHaTuTe 10 TyK pe3yiaTaTd OuX ONpeaenus KaTo ToJydaBaHEe M JIOKa3BaHE Ha HOBU (DaKTH M

IojiydaBaH€ Ha MOTBBPAUTCIIHA q)aKTI/I, BKJIFOYHTEJIHO C IPHUJIOKHA CTOMHOCT.

B rpyna npunocu (a), o6o6miena ot gou. Mopnanosa karo ,,PasnpocrpaHenue Ha CBPbXKbCH Jia-

3epHH UMITYJICH BB BB3AyX * momanar myonukaruu [B1,B2,B3]. U tpute ca orneuatanu mpe3 2022r. KbM



JaTaTa Ha MoJaBaHE Ha JOKYMEHTHTE OT KaHIWJaTKaTa HE ca MMajM He3aBUCUMM Lutupanus. B [Bl] e
JIOKJIaJiBaHA Ha0Jl0/laBaHa IJa3MEHa HECTaOMIHOCT M KOHWYHO W3JIbYBAHE MPU Pa3lpOCTPAHEHHE Ha
YATPAaKbCH JIA3€PHU UMITYJICH BbB Bb3/lyX, KOUTO HE MOIaT J1a ce OOSICHAT B paMKUTE Ha MPOCTPAHCTBE-
HO-BpeMeBaTa IapakcuajiHa ONTHKa. B Ta3u paboTa akIEeHTBT € BbpPXY TpH MexaHHu3Ma: [IbpBUAT € CBBp-
3aH ¢ HeJMHEHaTa HemapakcuajaHa ONTUKAa Ha MHAYLUPAHUTE B IPOCTPAHCTBOTO BBJIHOBOJAU MU pa3l-
pocTpaHeHHe Ha (HeMTOCEKYHIHH UMITYJICH. BTOPUAT MeXaHU3bM € B 00pa3yBaHe HAa €AMHUYHU HUIIKU Ha
camodoKycupaHe (eqUHUYHH (UIAMEHTH) Ipu cinada HoHu3anus Ha cpenaTta. TpeTusT MeXaHU3bM € HOB
e eKT, BOJCII 10 yAapHa HOHU3AIMS TP HHTEH3UTETH OT MOPsIbKa Ha (1010 -10 1) W/cm?. OcBeH ToBa ce
MPOTHO3UPA HOB PEXXUM Ha HOHMU3AMOHHA HECTAOMITHOCT MPU MHTEH3UTETH 0/ KPUTHYHUTE IIParoBe 3a
MHOro()OTOHHA | 3a TyHesnHa HoHuzauus. [IpencraBenu ca eKCIepUMEHTAIHU JaHHU B MHTEpBaia ot 1.5
ObTU 10 9.5 MBTH NPEBUIIABAHE HA KPUTHYHATA MOIIHOCT 3a caMO(OKyCcHpaHe, KOUTO ca B 100pO ChOT-
BETCTBHE C TEOPETUUHUTE PE3YITATH U C TE3U OT YUCICHUTE CUMYJIAllMU. 3arjlaBueTo Ha myosukaius [B2]
e moBeue OT MHTpHUrysamo: ,,Diffraction-free femtosecond optics“. (Ka3u-)Henudparupammre cHomose
CE CBBP3BAT C TOYHM PEILIECHUS HAa YpaBHEHHUETO Ha XeJIMXOJI] (HE3aBHCELIO0 OT BPEMETO BBJIHOBO ypaB-
HEHME) U TaKuBa ca IUIOCKUTE BBJIHU (B MPAaBOBI'BIHU KOOpAMHATH), becenoBure cHomoBe (B KPbroBU
LWINHAPUYHU KOOPJMHATH), CHOIIOBETE Ha MaTuiio (B €MUNTUYHU LMIMHIPUYHA KOOPAMHATH) U Hapa-
OonuyHHUTE CHOMOBE (B MapabONMyYHM IWIMHAPUYHM KOOpAMHATH). B peamHocTTa Te ca caMo KBa-
3U-HeAU(Pparupaiy, nopagd KpaiHuTe pa3Mepy Ha ONTHUYHUTE CHOIOBE, B IOJETaTa HA KOUTO CE T'eHe-
pupat. B pabora [B2] cTaBa nqyma 3a ngpyro. B onucanus ekcriepuMeHT ce 10KiaBa 3a 6e3a1uppaKkiuOHHO
pasnpocTpaHeHue Ha 35-fs UMIyJICH ¢ MOIIHOCT, 3HAYUTETHO MO-HUCKA OT KPUTUYHATA 32 CAaMO(OKYCH-
paHe. B To3u pexxum ce 3amas3Ban nbpBoHayanHus ['aycoB mpoduin Ha uMIlyica ciell pasnpocTpaHEeHHe
HSKOJIKO (M3YMCIEHH) JUPPAKIMOHHU AbHDKUHUA. ABTOPUTE TBBPIAT, Y€, TEOPETUYHO, TAKbB €(DEKT MOXKe
Jla cé TOJYy4Yd caMO B PAMKUTE Ha HEMApaKCHAJIHOTO E€BOJIIOLIMOHHO YPAaBHEHHE M CaMO KOraTo CHO-
OBT/UMITYJICHT € ¢ epeKTHBHA (hopMa Ha CBETIMHEH JUCK (MHOTO MO-TOJISIM HalpedyeH pa3Mep oT edek-
THUBHHUS pa3Mep Ha MMITyJICA B HAJJIBKHO HAlpaBJIEHUE, T.€. IO OCTa Ha pa3npocTpaHeHue). YucieHoro
u3cneaBaHe Ha 0asza pelaBaHe Ha HEMapaKCHaIHOTO €BOJIIOIMOHHO YpaBHEHHME NMOTBBPXK/1aBa TEOPETUY-
HUTE U €KCIIEPUMEHTAIIHUTE PE3yJITaTH, HO, 38 MEH, B HETO ce ryOu pu3ndeckoTo o0scCHEeHnE Ha edekTa.
Ha ®ur. 2 B [B2] ca npeacraBeHu Hape4YHU CEYEHHUs HA CHOMA CaMo B €]lHa paBHMHA, a OM OMJIO MHTe-
PECHO J1a c€ BUJAT B HAKOJIKO OTAAJICYEHU €/1Ha OT Jpyra paBHUHU. B MHTEpec Ha KOPEKTHOCTTA, TaKOBa
n3MepBaHe Oe HarpaBeHO HacKopo B JlabopaTopusTa mo ¢pemTocexkyHaHa poToHnKa Ha kKarenpa KBantosa
€JIEKTPOHHKA, ChC Cy0-7-PpeMToCeKyHAHN uMmysicu. To moka3a obuuaiinara audpakius Ha ['aycoB cHOII B
npocTpancTBoTo. C TOBa HE OCIIOpPBaM M HE OTpu4aMm pesyiarara B [B2], a mo-ckopo TBbpAsl, ue TOil mocTaBs

MHOTI'O HOBH BBIIPOCHU, KOUTO 3aCIIy’KaBaT BHUMAHMUC.



B ctatus [B3] e npeacTaBeHo eKCriepUMEHTAIHO WU3CIIe/IBaHE HA 3aXBalllaHe HA HEYTPaTHU YaCTHUIIN BB
¢doxyca Ha (peMTOCEKyHTHH JIa3epHU CHOIIOBE. Pe3ynraTure ca MOTBBbPJACHH M TeopeTudHo. [loka3aHo e, 4e
MocoKaTa Ha MPUABUKBAHE HA YACTUIIMTE 3aBHUCHU OT TEXHHUTE pasMepu. B ciiydyas Ha yacTULM C pa3MepH,
[IO-TOJIEMH IThJIHATA TUPUHA HA TIOJYBUCOYMHA Ha HA/IIBKHUS pa3Mep Ha UMITyJIca, TOCOKaTa Ha JBMKEHUE HA
JaCTHUIIMTE € BUHArW KbM (hokyca Ha semara. [lo nmpuHIuUI, mo100HO OBEIEHUE € U3BECTHO U € OIMCAHO Ka-
YeCTBEHO BbB PaltHMaHOBUTE JICKIIUU 1O (PU3KKA B CJIy4ast HA HEXOMOTEHHO EJICKTPUYHO IT0JI€ U TUETCKTPUIHA
yactuna (Paiinman, JleriteH, Cenjc, ,,LaitHManoBY Jeknun 1o Guznka“, ToM S5: EnexTpudecTBo M MarHeTH-
3pM, ®ur. 10.8 Ha cTp. 209 oT pyckoTO M3maHue, ¢ KoeTo pasnonaram). B crarus [B3], pa3oupa ce, e myonm-
KyBaH NpeNu3eH aHAJTUTHICH MOJIEN, 100pe witocTprupaH rpadguano. O0O0CHOBAHO €, Ye KII0Y0Ba € poJiATa Ha
HaJ[Th)KHAaTa KOMIIOHEHTA Ha cuiiaTa (MOJIsSpHU3anusaTa), KOsITO € 3HAUUTeTHA MTPU CBPBXKbCH UMITYJICH H TIpe-
HEOpEKMMO Majka 32 HeIpPEeKbCHATO JIa3epHO JbueHue. Criopes; MeH MPUHOCHT B Ta3u padoTa € B MPEIU3HUSL
AQHAJIMTUYEH MOJIEN M B MHTPHUTyBalus excriepuMeHT. CIOMEeHaBaHETO B Kpas Ha 3aKIIOYeHHeTo Ha ,.cold

nuclear fusion Mu ce cTpyBa HEYMECTHO.

Ta3u rpyna pesynraru 6ux oOOOIINII KaTO Ch3/IaBaHE HA HOBU MOJICNU, PA3KPHUBAIIN HOBHU CTPAaHH B
eBOJIOIMATA Ha (DEMTOCEKYHIHHU JIa3epHH CHOIIOBE/MMITYJICH W TPEATIONaraiy ObJeIy MoAPOOHH eKCIepu-

MEHTAJTHH U3CJICABAHUSA 3a TAXHOTO TOTBBPIKIaBaHE.
Ouenka Ha JUYHHUS MPUHOC HA KAHAUIATA

KakTo crioMeHax, B HACTOSIIMS KOHKYPC KaHIMaaTkaTa noueHT Exarepuna MopnaHosa yuactsa c
00110 20 HayyHu Tpyna, 19 ot kouto ca cratuu B ciucanus ¢ Q-gakTop, KakTo U ¢ €1HA 3asiBKA 3a MMaTEHT.
BposaT Ha 3a0ens3aHuTe HE3ABHCUMH LMTHPaHUsS HA Te3u Tpynose ¢ 110. Jlonent Mopnanosa e mbpeu
aBTOp Ha 5, BTOPH aBTOP Ha 4 M MOCJIEJICH aBTOP Ha €/1HA OT CTaTUUTE, T.€. 10 IbTH UMETO 1 € BOJEIIO CpesL
ChaBTOPUTE B CIOMeHaTuTe 19 myOaukanuu, ¢ KOUTO yd4acTBa B KOHKypca. ToBa ouepTaBa JOCTOMHOTO i
MSICTO B aBTOPCKUTE KOJIEKTUBU Ha MyOJIMKanuuTe. B Konus Ha Tpy NpUIIOKEHH JeKIapaluy TpuMa HelfH!
ChABTOPH SICHO 3asIBSIBAT HEHHUS MPUHOC 32 MOJYUYEHUTE U MyOJIMKYBAHU PE3YJITaTH KaTo ,,ChIIECTBEH " U

,,OCHOBEH ",
Kputnunm 3a0e/1e5KKu 1 IPenopbKH

JIoKyMEHTHUTE 10 KOHKYpCa ca MOATrOTBEHHU Npenu3Ho. B TBopyeckara 6uorpadust Ha KaHAUIATKATA,
3a epuonaa 2002r.-2005r., 3abensa3ax HETOYHOCT — IUTUPAHE Ha ,,kartenpa Pu3nka Ha Iia3mara u ra3o-
BUTE pa3psau’, KakBaTo BbB Dusnuecku GakynTeT HE MU € U3BECTHO Ja € uMano. BeposTHo ce e umana
MpeBUJl JIabopaTopusiTa, B KOATO KOJeKKara € paboruna. B aBTOpckaTta cmpaBka HE 0cOOEHO 10OpO
BIIEYATJIEHUE MpPaBU CUCTEMHATa yrnoTpeda Ha TEPMHHUTE ,,J1a3€peH JbY (TEPMUH OT TeoMeTpUyHaTa
OTITHKA) BMECTO ,,JJa3€PEH CHOM* M Ha OMPEJCICHUETO ,,JJa3epHa eHeprus‘ ‘. CroBoChUETaHUS KaTO ,,lIETHO
Ha J1a3CpHHA I/IMHy.]'IC“ u ,JIJa3CPHUTC HUMITYJICH 3ala3BaT W IMPOCTPAHCTBCHATA CHU Q)opMa“ craopea MEH CC

HYKJaAT OT IIpEenu3upaHe.



Kputnunu 3a6eneXKu v MPEnopbKU KbM CHITHOCTTA HA HAYYHUTE TPYAOBE M KbM JIEHHOCTTA Ha JIO1I.
Exarepuna MopnanoBa HsimMam. BsipBaMm, e u B ObJelie TPyJOBETE ¥ Ie MPOIBIDKAT Ja IMOTydaBat

MEXyHapOJaHAa U3BECTHOCT U MIPU3HAHHUE.
JInyHM BHeYaTJeHus
He no3naBam 1MuHO KaHIUJaTKaTa B KOHKYypCa.
3AKJIFOYEHHUE

JIOKyMeHTUTEe U MaTepuaiuTe, MpeacTaBeHu OT noll. A-p Exarepuna MopmanoBa oTroBapsiT Ha
M3MCKBAHMATA Ha 3aKOHA 3a pa3BUTHE Ha akaJeMHYHHs ChcTaB B PenmyOnuka bwarapus (3PACPB),

[IpaBunnuka 3a npuiarane Ha 3PACPD u chorBerHuTe npasuinuim Ha BAH u na UOTT — BAH.

KanaunarkaTta B KOHKypca € peAcTaBuiIa 10CTaThueH Opoil HaydHH TPYI0BE IO TPYIH MMOKa3aTeIN
Bul'. B 14X uMa penuna OpuriHaJIHU HAYYHU U IIPUIIOKHU IIPUHOCH, KOUTO €A ITOIYYNIIA MEXKIYHAPOIHO
MpU3HAHKUE U MPEJICTOM J1a IO TOJy4YaBaT, JOKOJIKOTO HeMalbkK Opoil myOIuKaluu ca OT MOCIEAHUTE JIBE

roguad. Hayunara u npenojaBarenckara kBanudukanus Ha nou. MopranoBa e HeChbMHEHA.

[Tocturnature ot gou. Exarepuna MopnanoBa pe3yinratd B HaAyYHO-U3CJIEAOBATEICKATa JEUHOCT
ChOTBETCTBAT HA cnienu(puUHUTEe M3McKkBaHus Ha [IpaBuinuka 3a npunarane Ha 3PAC B UOTT-BAH,

npuetu B gombiiHeHUue kKbM 3PACPB.

Cnen 3amo3HaBaHe ¢ IPEICTaBEHUTE B KOHKypca MaTepyalld U Hay4HH TPYJOBE, aHAIM3 Ha TAXHATa
3HAYUMOCT U ChABPIKAILLU C€ B TAX HAYYHH, HAYYHO-IPUJIOKHU U IPUIIOKHU MPUHOCH, JaBaM CBOSITA
MOJIOKUTEJIHA OlleHKa M npenopbuyBaM Ha Haywnoro kypu na npemynoxku Ha HayyHusi cbBer Ha
UHCTHTYT 1o (U3MKA HA TBLPAOTO TsI0 Aa u3depe jgou. A-p Exarepuna Mpanosa Mopaanosa na
aKaJeMM4YHaTa NJIbXKHOCT ,,nipodecop” B UDTT na BAH no nmpodecrnonanno nanpasienue 4.1. Ou-
3UYECKHU HAyKH, CIIEIUATTHOCT ,,JIazepHa ¢usnka, (ru3nuKa Ha aTOMUTE, MOJIEKYJIUTE U IJ1a3Mata U hu3uKa

Ha BBJIHOBUTE MPOLIECH ‘.
10.03.2023 r. PeIIEHBEHT: .ovvviiviveeiiiee e

npod. nbH Anekcanabp pairy



REVIEWER’s REPORT

prepared by Dr.habil. Alexander Alexandrov Dreischuh, Professor at the Faculty of Physics, Sofia
University "St. Kliment Ohridski”, Corresponding Member of the Bulgarian Academy of Sciences
on the materials submitted for the competition for the academic position of Professor

at the Institute of Solid State Physics of the Bulgarian Academy of Sciences
in professional field 4.1. Physical sciences, scientific speciality ,,Laser physics, atomic, molecular and
plasma physics, and physics of wave phenomena“.

The competition for the academic position "Professor" is announced in the State Newspaper, issue 90
from 11.11.2022 r. and on the website of the Institute of Solid State Physics of the Bulgarian Academy of
Sciences (ISSP-BAS).

General assessment of the material received

The only candidate in the competition is Assoc. Prof. Dr. Ekaterina Ivanova Yordanova from
ISSP-BAS, who is working in Laboratory ,,Metal Vapor Lasers® of the same institute. Assoc. Prof.
Yordanova has submitted all the necessary documents for her participation in the competition for the
academic position "Professor", required by the document Requirements, conditions, rules and decisions of
the Scientific Council of ISSP in addition to the Regulations on the conditions and procedure for the
acquisition of scientific degrees and for the appointment to academic positions in the BAS (last amended
and supplemented on 18.03.2019). As additional documents in support of her own candidature, Assoc. Prof.
Yordanova has submitted copies of documents for participation in and leadership of projects and for su-
pervision of postdoctoral students under the National Programme "Young Scientists and Postdoctoral
Fellows". The full list of publications of Assoc. Prof. Yordanova includes 45 titles, 36 of which are articles
with impact factors. The distribution of publications by quartiles Q1/Q2/Q3/Q4 is 15/10/2/8 respectively.
Seven papers are published in conference proceedings and 2 other are published in the Bulgarian Journal of
Physics. She has presented 80 papers at international scientific forums, 5 of which have been invited, 24 have
been oral presentations and the rest have been poster presentations. I have taken the data from Appendix A (p.
25) and from Appendix B (p. 29) of the printed document I received. They are 2 and, respectively, 3 fewer than
those in Table 3.2 on page 10 of the printed document. I do not think that the difference is significant. Assoc.
Prof. Yordanova is a co-inventor of a patent application from 2022 in the field of wave and quantum optics. The
number of noted independent citations of her publications is 222 (according to Scopus; in document #11 the
number is 247), forming an h-index (h=11), again according to Scopus. Twelve out of the 14 trainings
(2004-2017) and specializations abroad she has undergone are directly related to her scientific work.

Her scientific administrative and organizational activities are impressive. She has led 5 projects (3
with the Scientific Research Fund - Ministry of Education and Science (Bulgaria), 2 with a Romanian

academic institute. She participated in the scientific teams of 8 other projects, 5 of them international, the



rest - with national funding. The aforementioned outlines the candidate in the competition as an active
scientist with fruitful research and organizational activities.

In the present competition the candidate Assoc. Prof. Dr. Ekaterina Yordanova is participating with a
total of 20 scientific papers, 19 of which are articles in Q-factor journals (8 from Q1, 4 from Q2, 2 from Q3
and 5 from Q4), as well as with one patent application. The number of noted independent citations of these
works is 110. Ekaterina Yordanova's academic position of Associate Professor is confirmed in April 2017.
Her scientific publications assigned to group B (habilitation thesis) are from 2019 and from later periods,
so, obviously, they have not been used for a previous procedure. A check in NACID-database did not show
that the articles in group I" have been used by Assoc. Prof. Yordanova. Synthesized, the data I am reporting

in the table below are consistent with this finding.

Group of | Required in accordance with the Regulations for the Data for the candidate
indicators implementation of the ADAS at ISSP-BAS

A PhD thesis — 50 pts. 50 pts.

b Thesis for Dr.habil. — 0 pts. 0 pts.

B Habilitation thesis - publications in Web of Science and | Q1: 3 pcs. x 25 pts. = 75 pts.

in Scopus — 100 pts. Q2:
Q3:

Q4:

2 pcs. x 20 pts. =40 pts.

1 pcs. x 15 pts. = 15 pts.

1 pcs. x 12 pts. = 12 pts.
TOTAL: 142 pts.

r ['7: Non-habilitation thesis - publications in Web of | Q1: 5 pcs. x 25 pts. = 125 pts.
Science and Scopus Q2: 2 pcs. x 20 pts. = 40 pts.
Q3: 1 pcs. x 15 pts. = 15 pts.

Q4: 4 pcs. x 12 pts. =48 pts.

['9: Patents and useful models
Total required - 220 pts.

SJR:1 pcs. x 10 pts. = 10 pts.
1 pcs. x 25 pts. = 15 pts.
TOTAL: 253 pts.

i | Citations in world-renowned databases. Total required — | 110 pcs. x 2 pts. = 220 pts.
200 pts. OB O: 220 pts.
E Sum from indicators 13 to the end of the list

National scientific and educational projects
International scientific and educational projects
National project management
Management of a Bulgarian team in an internat. project
Project funds attracted

Total required - 150 pts.

3 x 10 pts. = 30 pts.
4 x 20 pts. = 80 pts.
3 x 20 pts. = 60 pts.
2 x 50 pts. = 100 pts.
27 pts.
TOTAL: 297 pts.

In view of the above, my assessment is that the candidate in the competition Assoc. Prof. Yordanova
complies with the minimum national requirements, with the Requirements, conditions, rules and decisions
of the Scientific Council of ISSP in addition to the Regulations on the conditions and procedure for the
acquisition of scientific degrees and for the appointment to academic positions in the BAS. In my opinion,

the documents are accurately prepared being informative and comprehensive.



General characteristics of the candidate's scientific, applied and pedagogical activities

In 2000 Ms. Yordanova graduated from the Department of Optics and Spectroscopy of the Faculty of
Physics at Sofia University “St. Kliment Ohridski". In the period 2002-2005 she was a PhD student at the
Faculty of Physics, Sofia University, and in the period 2007-2010 - a PhD student at the Technological
University of Eindhoven (The Netherlands). In 2010 she defended her thesis for the PhD degree. In 2017,
this thesis was recognized nationally by the Bulgarian Academy of Sciences, for which a copy of the
official document is attached to the documents. Ms. Yordanova has teaching experience, initially gained in
the Language Teaching Department of Sofia University (2001-2006, 2012-2013). Among her
specializations and studies abroad, I would like to mention those at the Faculty of Physics of the University
of Cordoba (Spain; 2004-2008), at the TU of Eindhoven (The Netherlands; 2007-2017), at the Brazilian
Center for Energy and Materials Research (2010), at the National Institute of Lasers, Plasma and Radiation
Physics and at the Center for Advanced Laser Technologies in Bucharest (Romania; 2016-2017) and at
Spectra Physics Laboratories (California, USA; 2015). In the period 2014-2016, she was a postdoctoral
fellow at ISSP-BAS, and since 2017 she is an Associate Professor at the same institute, in the Metal Vapor
Lasers Laboratory. She has held a number of senior scientific and administrative positions, including those
of Scientific Secretary (2020) and Chairman of the Scientific Council of ISSP-BAS (from 2021 onwards),
Deputy Chairman of the Scientific Committee on Technical Sciences of the Scientific Research Fund-
Ministry of Education and Science (Bulgaria; from 2022 onwards) and member of the organizing

committees of a number of international scientific forums.

The activities of the candidate in the competition are predominantly scientific. Details have already
been mentioned. Her teaching practice is related, as I have also mentioned, to her work in the Language
Teaching Department of the Sofia University. At the TU-Eindhoven she was involved in the academic
tutoring of three French students during their 6-month specialisation, of one MSc student and one BSc
student, as well as of two newly enrolled PhD students at the TU-Eindhoven. In 2019-2020, she was a

scientific advisor to a young scientist in the Young Scientists and Postdocs project.
Main scientific and applied contributions

In general, the scientific and application-related activity of Assoc. Prof. Ekaterina Yordanova is
devoted to actual problems of physics of wave phenomena and plasma physics. The second research
direction refers to her earlier works on laser diagnostics of microwave-induced plasmas. Related to her
publications in this direction are most of the citations presented in Document #11. Her more recent works,
which are related to the use of short laser pulses (possibly - ultrashort, femtosecond), Assoc. Prof.
Yordanova is summarizing as follows: (a) Synthesis and creation of nano- and microstructures in volume

and surface of biomaterials with controlled and reproducible laser radiation; (b) Laser-induced formation of



three-dimensional nanoparticle structures and investigation of their properties; and (c¢) Propagation of
ultrashort laser pulses in air. Since the Scientific jury involves members more competent than I am in the

field of plasma physics, I will focus mainly on the results obtained in directions (a)-(c).

In group of contributions (b), summarized by Assoc. Prof. Yordanova as "Laser-induced formation of
three-dimensional structures from nanoparticles and study of their properties" publication [I7-6] stands out
with 8 citations, one of which — informal. Essentially, it is about investigating the possibility of modifying
the optical properties of borosilicate glasses containing gold nanoparticles of different sizes and shapes by
irradiation with nanosecond pulses. Experimentally, depending on the energy density, two regimes have
been identified - a shift of the resonant wavelength towards the short-wavelength region (blue shift) and
shift towards the long-wavelength region (red shift). Models based on the multiparticle Mie scattering and
on the heat-conductivity equation are used to explain the observed modifications. The analyses allowed the
authors to conclude that the induced changes of the optical properties are related to the modification of the
size and shape of the nanoparticles by melting and fragmentation. Another publication from this group of
works, directly related to the previous one, which attracted 6 independent citations and at least 2 informal
citations, is [['7-7]. In this work, by analyzing their transmission spectra from about 400 nm to about 1000
nm, the optical properties of glass samples incorporating gold nanoparticles are investigated. The results have
shown, for example, that irradiation with 266 nm wavelength radiation causes the formation of color centers,
and annealing the samples leads to the formation of red-colored areas whose positions correspond to the
irradiated ones. Transmission electron microscope measurements have shown that this is due to the formation of
gold nanoparticles. Results are also obtained with the first, second and third harmonics of a Neodymium laser.
The optical spectra from the irradiated and annealed areas are investigated under different processing
parameters. Moving to the femtosecond scale of laser pulses, the formation of self-focusing filaments in
gold-doped samples is investigated in [I'7-5]. It is confirmed that the nonlinearities of doped media are higher
than those of undoped glasses. The used laser radiation in the range 240 nm - 2000 nm is generated using an
optical parametric amplifier. The heat diffusion equation is applied to explain the observed modifications
[['7-8]. It has been found that, under certain conditions, the femtosecond laser radiation induces defects
associated with the formation of color centers in the material [B4, I'7-9]. Their spectra have been studied in a
wide range of wavelengths. The data have shown that the observed effects are related to the formation of metal
nanoparticles in the material.  would like to point out that paper [ B4] is the most cited of this group of works and
has attracted 9 citations (1 informal) out of a total of 26 citations for this group of articles.

In group of contributions (a), summarized by Assoc. Prof. Yordanova as "Synthesis and creation of
nano- and microstructures in the volume and surface of biomaterials with controlled and reproducible
parameters of laser radiation", publications [B5,B6,B7,I'7-1,I'7-2,I'7-3] are included. Three of these 6
publications are published in 2021, two of them - in 2022. To me, this explains the lack of independent

citations associated with these publications. The investigations on this topic are focused on nano- and



microstructuring of surfaces and in the bulk of biocompatible biomaterials with precisely controlled and
reproducible femtosecond laser irradiation parameters. Femtosecond laser interaction with (biological)
materials results in minimal side effects which, fundamentally, is due to the fact that no heat sources in the
volume of the materials are created. As a result, melting of the material is reduced or absent and ablation
dominates. In [['7-1], results of surface laser modification of biopolymer thin films with added silver
nanoparticles are published. Depending on the irradiation parameters, different porous surface
modifications are obtained. Further, the addition of silver nanoparticles is found to enhance the
antimicrobial properties of the used chitosan thin films and is expected to improve the biocompatibility of
the materials. Results obtained with medical grade polydimethylsiloxane (PDMS) are published in
[B5,B6,B7]. The samples are irradiated with femtosecond pulses at wavelengths of 266 nm, 355 nm and
532 nm. It is found that when irradiated with more than 300 pulses, the absorption from the laser-modified
areas increases. When irradiated with more than 1000 laser pulses, the surface morphology has appeared to
be significantly changed due to laser ablation compared to that of the untreated surface. It has been
demonstrated that electrodeless deposition of platinum in the ablated channels results in a good quality of
the deposited metallic coating [B5, B6]. The authors evaluate the results as promising for potential
applications of transparent biopolymers for neural implants and for interface applications. Studies of
poly-e-caprolactone (PCL) and PCL/hydroxyapatite samples show the possibility of creating surface
micro-formations that can be used to fabricate 3D surface modified matrices [I'7-3]. Laser irradiation is
found to improve the porosity of PCL matrices, especially inside the channels, and the microchannel
structures favoured hydrophilicity. Comparison between three-dimensional PCL matrices and those of
PCL/hydroxyapatite [I'7-2] has shown that the former have higher overall porosity. The authors conclude

that the obtained results can form the basis for the development of new implants.

I would characterize the results mentioned so far as obtaining and proving new facts and obtaining

confirmatory facts, including such with applied significance.

In group of contributions (a), summarized by Assoc. Prof. Yordanova as "Propagation of ultrashort
laser pulses in air" publications [B1,B2,B3] are included. All three publications are published in 2022 and
up to the date of submission of the documents by the candidate in the competition, they have had no
independent citations. In [B1], observed plasma instabilities and conical emission are reported for
propagation of ultrashort laser pulses in air, which cannot be explained within the framework of space-time
paraxial optics. In this work, the focus is on three mechanisms: The first is related to the nonlinear
non-paraxial optics of space-induced waveguides during femtosecond pulse propagation. The second
mechanism is the formation of single self-focusing filament under weak medium ionization. The third
mechanism is a novel effect leading to collision-assisted ionization at intensities on the order of (1010 -10" 1)

W/cm?. Furthermore, a new regime of ionization instability is predicted at intensities below the critical



thresholds for multiphoton and tunneling ionization. Experimental data ranging from 1.5 times to 9.5 times
the critical power for self-focusing are presented, which are in good agreement with theoretical results and
with those from numerical simulations. The title of publication [B2] is more than intriguing:
'Diffraction-free femtosecond optics'. (Quasi-)non-diffracting beams are associated with exact solutions of
the Helmholtz equation (a time-independent wave equation). Such waves are the plane waves (in
rectangular coordinates), the Bessel beams (in circular cylindrical coordinates), the Mathieu beams (in
elliptic cylindrical coordinates), and the parabolic beams (in parabolic cylindrical coordinates). In reality,
they are only quasi-non-diffracting, which is due to the finite dimensions of the optical beams in which they
are generated. Paper [B2] is about something else. In the described experiment, a diffractionless
propagation of 35-fs pulses with a power significantly lower than the critical power for self-focusing is
reported. In this regime, the original Gaussian profile of the beam/pulse is preserved after propagating
several (calculated) diffraction lengths. The authors argue that, theoretically, such an effect can only be
obtained within the nonparaxial evolution equation and only when the beam/pulse has an effective shape of
a light disk (much larger transverse size than the effective pulse size in longitudinal direction, i.e. along the
propagation axis). The numerical study based on the solution of the non-paraxial evolution equation
confirms the theoretical and experimental results, but, for me, the physical explanation of the effect is
obscure in it. In Fig. 2 in [B2], cross-sections of the beam are presented in only one plane, and it would be
interesting to see them in several planes distant from each other. In the interest of correctness, such a
measurement was made recently in the Femtosecond Photonics Laboratory of the Department of Quantum
Electronics, with sub-7-femtosecond pulses. It showed the usual diffraction of a Gaussian beam in space.
This is not to dispute or deny the result in [B2], but rather to underline that it raises many new questions that

deserve attention.

An experimental study of the trapping of neutral particles in the focus of femtosecond laser beams is
presented in [B3]. The results are also confirmed theoretically. It is shown that the direction of particle motion
depends on their sizes. In the case of particle sizes larger than the full-width half-maximum of the longitudinal
pulse size, the direction of particle motion is found to be always toward the focus of the lens. In general, such
behavior is known and described qualitatively in the Feynman Lectures on Physics in the case of an
inhomogeneous electric field and a dielectric particle (Feynman, Layton, and Sands, Feynman Lectures on
Physics, vol. 5: Electricity and Magnetism, Fig. 10.8 on p. 209 of the Russian edition I have). In paper [B3], of
course, a well-illustrated and detailed analytical model is published. It is justified that a key role is playing the
longitudinal component of the force (polarization), which is significant for ultrashort pulses and negligible for
continuous-wave laser radiation. In my opinion, the contribution of this work is in the developed precise
analytical model and in the intriguing experiment. The mention of "cold nuclear fusion" at the end of the

conclusion seems inappropriate to me.



I would summarize this group of results as establishing new models, revealing new aspects in the
evolution of femtosecond laser beams/pulses and suggesting future detailed experimental studies to

confirm them.
Evaluation of the personal contribution of the candidate

As I already mentioned, in the current competition the candidate Assoc. Prof. Ekaterina Yordanova is
participating with 20 scientific papers, 19 of which are articles in Q-factor journals, as well as with one
patent application. The number of noted independent citations of these works is 110. Assoc. Prof.
Yordanova is the first author of 5, second author of 4 and last author of one of the papers, i.e. 10 times she
is the leading author among the co-authors of the 19 publications she is using for the competition. This
outlines her deserved place in the authors lists. In copies of three attached declarations, three of her

co-authors clearly state her contribution to the obtained and published results as "substantial" and "major".
Critical remarks and recommendations

The documents are precisely prepared. In the candidate's CV, for the period 2002-2005, I noticed an
inaccuracy - a mention of "Department of Plasma and Gas Discharge Physics", which I am not aware of
having existed in the Faculty of Physics. Probably Dr. Yordanova is referring to the laboratory in which she
worked. In the authors' Summary of contributions, the systematic use of the terms "laser ray" (a term from
geometrical optics) instead of "laser beam" and the use of the notation of "laser energy" does not make a
very good impression. In my opinion phrases such as "laser pulse spot" and "laser pulses also retain their

spatial shape" need to be improved.

I have no critical remarks / recommendations regarding the content of the scientific publications and
to the activity of Assoc. Prof. Ekaterina Yordanova. I believe that in the future her works will continue to

receive international recognition.
Personal impressions
I do not know the candidate in the competition personally.
CONCLUSION

The documents and materials submitted by Assoc. Prof. Dr. Ekaterina Yordanova comply with the
requirements of the Academic Staff Development Act in the Republic of Bulgaria (ASDA), the
Regulations for the Implementation of the ASDA and the relevant regulations of BAS and ISSP - BAS.

The applicant has submitted a sufficient number of scientific papers in the groups of indicators B and

I'. They contain a number of original scientific and application-oriented contributions that have attracted



international recognition and are about to receive it, insofar as a considerable number of publications are

from the last two years. The scientific and teaching qualifications of Assoc. Prof. Yordanova is undoubted.

The scientific achievements of Assoc. Prof. Yordanova satisfy the specific requirements of the

Regulations for the Implementation of the ASDA and the relevant regulations of BAS and ISSP - BAS.

After reviewing the submitted materials and the scientific papers, analyzing their significance and
scientific and application-oriented contributions, I give my positive evaluation and recommend the
Scientific Jury to propose to the Scientific Council of the Institute of Solid State Physics to elect Assoc.
Prof. Dr. Ekaterina Ivanova Yordanova to the academic position of "Professor" at the Institute of Solid
State Physics of the Bulgarian Academy of Sciences in professional field 4.1. Physical sciences, specialty

"Laser physics, atomic, molecular and plasma physics, and physics of wave phenomena ".
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Prof. Dr.habil. Alexander Dreischuh



