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0 KOHKYPC 3a 3a€MaHe Ha aKaJeMHUYHaTa JIBXKHOCT ,,lipodecop

(13
1o npodecuoHanHo HanpasieHue 4.1 ,,du3ndeck HAyKu ; CIEMUANTHOCT ,,JIazepHa Qu3suka,
¢u3nKa Ha AaTOMUTE, MOJICKYJIUTE U IJ1a3MaTa U (U3MKa Ha BHIIHOBHUTE MPOLIECH * 32 HY)KIUTE Ha

NOTT-BAH cwriacuo o6siBata B /IB No 90 ot 11. 11. 2022r.
C KaHJHJaT:

Exatepuna VBanoa MopnaHosa, a-p , Z0eHT B MHCTUTYT 10 hH3KKa Ha TBBPAOTO Ts10 - BAH

Penenszent: Kupun bopucor bnaroes, nd3H, mpodecop
I.1. O6mo onvcanue Ha IPEACTaBEHUTE MaTEPHAIIH.

EnuctBenusT kaHauaat mo oOsBEHUS KOHKYpPC 3a Hay4dHaTa JIBXKHOCT ,,lipodecop, AOL. I-p
Exarepuna MopnaHoBa e mpeicTaBuia BCHYKM M3MCKYEMH OT 3aKOHA 33 PA3BUTHE HA HAYYHHUS
CbCTaB M MPABUJIHMKA KaM HEro, Kakro W OT AonmbiHUTenHUTe npaBwia Ha BAH u UDTT
nokymenTtu. llpencraBeHu ca HaydHH CTaTMM M JIPYrHM Martepuanu no kommnoneHtu B-E .
JIOIBITHUTEIHO Ca TPEACTABEHM YAOCTOBEPEHHsS OT ChaBTOpMTe Ha jou. E. MopnaHosa 3a
npuHocuTe U B oOuure ctatuu. [1o komnonenta B u I' ca npencrasenu 20 HayuHu nyOnukamnmm,
8 ot xouto ca ¢ QI; 4 cac Q2; 2 cac Q3; 5 cac Q4 ueana pabora € B pepepupano Criucanue.
PaGoture ca B crivcanus ¢ BUCOK UMIakT gaktop — Materials; ACS Omega; Optik: App Surface
Science; Optical Materials; J. of Phys. D: Appl. Phys.; Spectrochimica Acta Part B: Atomic
Spectroscopy. IlpenacraBena e 1 3asBka 3a marent. PaGotute ca mybnuxkyBanu cien 2010r.
Ipencrasen e ciuchbk ¢ 110 muTata Ha paGoTute Ha nou. E. Mopaanosa ot apyru aBrop. JloiL.
E. opranoBa e yyacTHUK B 7 HAaIMOHAIHM U MEXIyHAPOJHH HAYYHH NPOEKTA U € PHKOBOINIA
HAayYHUTE KOJIEKTMBM B 5 MEXIyHapOJHM HaydyHU NpOeKTH. UYMcieHUTe IoKa3aTeau Ha
MIpe/ICTaBEHUTE MaTepHalli yOBIETPOPSIBAT U HAAXBBPIIAT U3nckBanusTa Ha 3PAC, mpaBuiIHKKa
KBbM HEro, KakTo u jonbiHuTeHnTe n3nckBanus Ha BAH u UDTT. IlpencraBennTte 3a yuactue
HAayYHU MyONMWKallMd W IPYTH MaTepuald ca MyOJMKYBaHM clie[ MpuaoOvMBaHe Ha HaydHATa
,,JJOIIEHT .

2. OO0y cBeeHus 3a HayyHaTa JICHHOCT Ha KaH/IM/IaTa.

Jlou. E. Mopnanosa e 3amounana o6y4eHHeTo cu 110 JoKTopcka nporpama B CY“Kir. Oxpuacku

H € 3aBbplIdIa B Texauueckus YHUBCPCUTET B T. AﬁHI{XOBGH, XonaHaus B o0OnacTra Ha



CIIEKTPOCKOIHNS Ha IIa3MaTa Ha ra3oB paspsi. 1o Bpeme Ha o6ydennero cu non E. MopnaHosa
IpeMHHABA JOMBIHATENHHE KypcoBe Ha oOydenue u pvkoBomu cryneHtd. Jou. E. Hopranosa
IIpEMHMHABA CIIEUUANIN3alUU U O0y4eHUsl B peIula YHUBEPCUTETH U HAYYHHM opraHuzauuu - TY
Annnxosen; CETAL, bykopem; CNPEM, bpasunus; Spectra Physics, Kamudopnaus;
Vuusepcurera B Kopno6a; Europe media training, Bprokcen. Jlou. E. Hopnanosa e paGoruia B
LIEHThpA 3a €3uKOoBa noJaroroBka kbM CY“Ki. Oxpuacku® cien koeto nocrenBa B MOTT karo
IIOCTIOKTOPAHT B pamkute Ha npoekta MTHEPA. Jlou. E. HopaanoBa uMa 3HaunTeIHA HAYYHO-
aJIMMHHCTpaTHBHA U OpraHu3aluoHHa JaeiiHocT kato npeacenatesn Ha HC na UOTT; unen e u Ha
pasIHYHU HAy4HO ekcrepTHH komucuu Ha MOH. Jlon. E. MopaaHnoBa MHMIMEpa U yd4acTBa B
peauiia MpoeKTH MO MEXAYHAPOAHO ChTPYAHUUYECTBO ¢ YHUBEpcUTeTH B XojaHaus, PymbHus,
[omma, benrus, Iopryramus m Mcnanus. Haydno-uscnenmoBarenckara pabora Ha gon. E.
MopnanoBa e B 061acTTa Ha PU3MKATA HA HUCKOTEMIIEPATYPHTA ILIa3Ma B PAa3IN4YHH THIIOBE 308
pa3psi U B3aMMOJICHCTBUE Ha Ja3epHO U3TbUBaHe ¢ MaTepusdra. [IyonukyBana e o01mio 45 HayuHu
cratuu. OT TaX, 36 ca B criucanus ¢ umMnakt ¢akrop; 15 padotu ca ¢ Q1, 10 — Q2, 2- Q3, 8 —Q4.
B cOopanny Ha KoH(pepeHnnu ca npeacraBeHn 7 padoru. ma u 1 narenTtHa 3asBka. H-uHnexca
3a Te3u padotu e 11. 3abenszanu ca 222 HezaBucuMu nutatu. OT Te3u pabOTH 2 ca BKJIIOYEHU B
mpoLeaypara 3a Hay4Hata U 00pa3oBaTeliHa CTETEH ,,JOKTOp™; 15 ca BKJIIOYEHH B MpoIleaypaTa
3a MpuA0OMBaHE Ha HayyHaTa JIBXKHOCT ,,JoueHT, a 20 paboTu ca mpeaMeT Ha HacTosIIaTa
TIpoLeYpa 32 HAYYHATA ITHKHOCT ,,ipodecop”. Pabotute Ha mom. E. Mopranosa ca anpobupanu
Ha 80 MeXIyHapoJHU Hay4dHHU (GopyMu M 5 HanuoHanHU KoHpepeHumu. OT Te3u AOKIaau 7 ca
noxaHenu u 27 ca yctau yuactus. Jon. E. Mopnasosa e Guia HaydeH KOHCYNTAaHT HA HPOEKT T10
HalMOHAJHAaTa Iporpama ,,Mnaau y4eHu U MOCTAOKTOpaHTH™. buila € MEHTOp Ha CTYAECHTH B
yHuBepcuretute B Ilapwxk, AWHAXOBEH M bepiuH KakTO M MEHTOp Ha 2 JIOKTOPAaHTH B
Texnunueckusa yHuBepcuteT B AnHaxoseH. Jlom. E. ﬁopnaHOBa € OpraHusupana U mpoBekaana

KypCOBe€ 10 NpHIokKeHHne Ha KomtoTbpHU nporpamu B MUC CY“Ku. Oxpuncku®.
3. OCHOBHM Hay4YHH ¥ HAYYHO-TPHUIIOKHHU IIPUHOCH.

KakTo Gerie orGensizano, 3a yuacTie B KOHKypca kaHauaaTeT joil. E. MopnanoBa e mpencrasuia
20 HayyHU myOIuKamuu, oT Kouto 19 ca ¢ ummakt ¢akrop. IIpeacraBenute 3a KOHKypca paboTH

C€ OTHACHAT IO B3aMMOJICHCTBHUETO Ha JIa3€PHO U3JIBYBAHE C MaTCpUATA.



buocbBMecTMHTE MaTepuaiy, TAXHOTO Ch3AaBaHe W MOAUUIIMpPaHe UMAT BaXKHO 3HAYCHHE 32
meaunuHara. OOpaboTkaTa Ha Te3u MaTepuaiu ¢ fS Ma3epHU UMITYJICH, KOUTO HE MPEJU3BUKBAT
JIOKAJIHO HarpsiBaHe WK a0yalus € Bb3MOXKHOCT 32 MOAM(HIIMPaHE HA yU4acThLU OT HOBBPXHOCTA
WIM 00EMHO TpeTHpaHe Ha MaTpuuuTe. M3cnenBaHu ca OMOMOIMMEPHU MaTEpUaNIN C BKIIOUYEHU
Ag Hanouactunu. JlazepHata 06paboTKka € mpoBeieHa ¢ BapupaHe Ha MapaMeTpUTe Ha JIa3epHUTE
U3I'bYBaHE — EHPTus U Opoi Ha mpuiokeHute ummysicu. Habmonasanu ca noOpe nuduHupanu
KaHaJIi B MaTepHajia B KOUTO € U3BbpIIeHA 0€3eIEeKTPOJHO OTIaraHe Ha IulaTuHa. Te3u CTpyKTypu
ca ¢ JOCTaThbUHO MAJIKU Pa3MEPU U MOraT J1a Ce U3MO0I3BaT IIPU IIPElaBaHe HAa HEPBHU UMITYJICH U
ca ThKaHHO CHBMECTUMH. AHAIM3bT HA MOJYyYEHUTE CTPYKTYpH ce u3BbpuiBa cb¢ SEM u
peHrenoBa nudpakIMOHHA CHEKTpockomus. PesynaTtarutre ca ocHoBara 3a pa3paboTBaHE Ha

MMIUIAHTH OT aHTHOakTepuanuu marepuanu [B5-7; ['7-1+1'7-3].

W3cnenBaHo € B3aMMOJEHCTBHETO HA MMITYJICHO JIa3€pHO M3TbYBAHE C MPOABIKUTETHOCT HA
umnyncute B fS M ns AuManasoH ¢ Opo3payHH MaTepUald, U MO-KOHKPETHO ¢ o0pa3uu OT
6opocuukaTHO cThKII0. O0pasuuTe ca murupanu ¢ Au u Ag. M3cneaBanu ca o0pas3iy mpeMUHAIH
mpe3 Ipoueaypa Ha OTrpsBaHe M Oe3 TakaBa Ipouenypa. M3ciaensanu ca nmapaMeTpuTe Ha
o0pa3uuTe — ONTHYECKA MPOIYCKINBOCT BbB BUAUMUS CIIEKTpaJIeH Uana3oH B 3aBUCHUMOCT OT
napaMeTpuTe Ha JIa3epHOTO JbueHue. [lapamerpure Ha MOIMUIIMPAHUTE C JIA3€PHO U3TbYBAHE
o0pa3uu ca WH3CIEIBaHU C IIUPOK KPBI OT EKCHEPUMEHTAJIHU METOAM — ONTHYEecKa
cunektpockonusi; SEM; TEM; XRD. Peructpupano e u3npuBaHe Ha 2 XapMOHHYHA, KOETO
MI0Ka3Ba, 4e ca ce oOpa3yBalii MOJMKPHUCTAIHU CTPYKTypu. O6iacTTa Ha B3auMoJieiicTBUE Ha
Ja3€pHOTO M3IBUBAHE CE€ OILBETSBA, KOETO Ipeamnojara oOpa3yBaHETO Ha IBETHH LEHTPOBE.
W3cnensanusra B Ta3u o01acT ca NPOIBIDKEHU C NS JIA3€PHO TPETUPAHE, KBIETO CE BKIIOYBA U
IIpolec Ha JIOKaJIHO HarpsiBaHe. M3cnenBaHusTa ca IMpoBEIEHHU MOJ M HaJ Ipara 3a aduanus.
ExcriepyMeHTanIHUTE pE3yJaTaTH Cca CpPaBHEHHM C TEOPETUYHU OLEHKM U € YCTAaHOBEHO, 4e
M3MEHEHHMETO Ha ONTUYECKUTE CBOMCTBA Ha CpejiaTa € CBbP3aHO ¢ MOAM(UIIMpaHe Ha pa3Mepa U
(¢bopMaTa Ha METaTHUTE HAHO YacTUIU. Upe3 u3MeHeHe Ha apaMeTpuTe Ha 00JIbYBAHETO MOXKE
Ja ce moiyiydar JeUHUpaHH ONTHYECKU CIEKTPH Ha cpeaara. PesynrtaTuTe mokasBar, 4e IpH
JIa3€pHO TPETUPAHU C KOHTPOJIMPAHU MapaMeTpH B 30HUTE Ha 0OIbUBAHE B CpeaTa METAIHUTE

HoHu ce TpaHchopmupat B HaHO yacTuim [B4; I'7-4+17-9].



W3cneaBano e pa3npocTpaHeHUETO Ha fS Jla3epHU UMITYJICH BbB BB3IyX, KaTO Ca OTKPOCHU TPU
peXHMa Ha B3aMMOJCHCTBHETO Ha JIa3epHUTE HUMITYJICH ChC cpeaara — A0 10 mbTH OT
HeboxoauMaTa eHeprus 3a caMo(pOKyCHpOBKa; 0 19 mbTH OT Ta3u €Heprus U HaJI Ta3u CTOWHOCT.
OcBeH MO3HATHS MEXaHM3bM Ha CaMO(pOKYCHPOBKAa ca MPEUIOKEHU APYTH SBICHHUS TIPH
B3aMMO/ICIICTBUETO HA JIa3epHUTE UMITYJICH ChC cpenata. [IpenoxkeH e MexaHu3bM Ha 3aXBalllaHe
Ha HEYyTpaJHUTE YacTLUM B MOJETO Ha Ja3epHUTE HMITYJICH, KOETO J1aBa BB3MOXKHHUCT Jia ce
MaHUIYJIUPAT AKETUTE OT YacTULIM. T03U MEXaHM3bM € B OCHOBATa Ha MpeJI0KeHaTa NaTeHTHA
3asBKa. [Ipy mo-BMCOKM MHTEH3UTETH Ha J1a3epHOTO U3TbUBA € HaOJtojaBaHa ciaba HoHu3aus B
Ja3epHUs CHON M Cjel TOBAa MPH MaKCHUMAajlHU €HEPrMH KOHUYHO CBETEHE U CIIEOBATEIHO
oOpa3yBaHe Ha KOHM4YHa (opma Ha IUIa3MEHOTO oOpa3oBaHue. THH Karo, eHeprusita He €
JOCTaThYHA 32 HAJMYMETO Ha CHIIECTBEHA MHOTO(OTOHHA HOHU3AIMS € TPEATIOKEH MEXaHU3bM
Ha y/lapHa HOHM3AIMs HAa TAKETUTE OT YaCTUIH, 3aXBAaHATH B JIA3€PHOTO I0JIE U YCKOPEHU OT HETO.
ExcniepuMeHTamTHUTE pE3yNTaTH Ca CPABHEHU C TEOPETUYHU OLICHKH U YUCIIEHU cumynanuu [B1-

3].

N3cnenBanm ca mapaMeTpuTe Ha HUCKOTEMIIEpaTypHa IUIa3Ma TPU HUCKH W aTMOCQEpHU
HaJsiraHusl C M3MO0J3BAHETO HA NS JazepHH ummyicu. OmnpeneneHu ca KOHUEHTpalusaTa M
TeMIlepaTypara Ha eJIeKTPOHU B CbpaTpoHeH pa3psia ¢ TomcaHOBO pa3ceiiBaHe Ha HAHOCEKYHTHI
nazepeH umnyscu. M3non3paiiku PeneeBo pasceliBaHe Ha JIa3epHUTE WITYJICH Ca OMPEIECIEHU
KOHIIGHTpallUITa U TeMmreparypara Ha aromute. [IpocneaeHn ca akCHaIHUTE 3aBUCHMOCTH Ha
Te3u mapamerpu. PesynTarure ca mOTBHPIECHU M OT €KCIEPUMEHTH C aHAlu3 Ha MpopUINTe Ha
CHEKTpPaJIHUTE JUHUU — JIOIJIEPOBO pa3lIMpPEHUE 3a TeMmIeparypara Ha aTOMHUTE U IITapKOBO
PaSMIMPCHUC HA AHAIUTUYHUTC JIMHUW HA BOAOPOJa 3a KOHIOCHTpaluudaTa U TEMIICAaTypaTa Ha

enexktponute[I'7-10+-I"7-13].

4, XapaKTepLT Ha IPUHOCUTEC CC OTHACAT KbM NPCAJIaraHe Ha HOBU XUIIOTC3U U IIOJTydaBaHC U

JOKa3BaHC HA HOBHU q)aKTI/I N BEPOATHO NPUITOKCHUEC HA PE3YIITATUTC B IIpaKTHUKATA.

5. on. E. Mopnanosa e npezcTaBuia 3a ydactue B KOHKypca 110 IUTHPaHUS OT APYTH aBTOPH.

B 4acT OT HUTATHTE HOAPOGHO Ce AMCKYTHPAT pe3ynTaTute oT paborute Ha aou. E. Hopnaxosa.

6. Hayunure pa6otu Ha nou. E. MopranoBa ca my6iukyBanu B chaBTOpCTBO. IIpencraBenn ca
JeKJIapaluu/yJOCTOBEPEHHSI OT KOpECIOHANpanuTe chaBTopu - mpod. JI. Koaues (pabota B3),

npod. H. HemsinkoB (pab6otra B4) u gou. H. CrankoBa (pa6orta B7) 3a mpunocute Ha moil. E.



HNopnanoBa B obuute pabortu. IlpuHocure ca u30poeHH MOAPOOHO M ca OMpeAesieHH KaTo

CbIICCTBCHU.

7. Ilo3naBam pou. E. MopaanoBa oT BpeMeTo KOraTo TS C€ BKJIFOYHM KaTO MOCTOKTOPAHT B €KHITA
no eBporneickus npoekt MHEPA. Jlou. E. MopaanoBa ce yTBbpM KaTo BOJEII U3CIEA0BATE HA
HOBaTa fS cmcreMa OT CcaMOTO Hayall0o HAa Ch3/laBaHE Ha JlabopaTopusta W CleJ] TOBa C

U3CIIeIBAHUATA IPOBEXKIAHU C Ta3U anaparypa u GopMupa U3ClIeI0BaTeICKa rpyIa.
8. Kputnunu Oenexxu 1o npeicTaBeHUTe 3a KOHKYpCa MaTeprai HIMaM.

9. 3akmoueHue

Crnen kaTo ce 3aro3Hax ¢ IpeICTABeHUTE MaTepHalll, U Bb3 OCHOBA HA HAIIPABEHUSI aHAJIU3
Ha TAXHaTa 3HAYMMOCT M ChABpXKAIIM C€ B TAX HAYYHHM M HAYYHO-NPUIOXKHU IPUHOCH,
NOTBBPKIABAM, Y€ HAYYHUTE TOCTHIKEHUS OTroBapsAT Ha wusuckBanusita Ha 3PACPB u
[IpaBuiHKKa 3a NPUIOKEHHETO My U cboTBeTHMs mpaBwiHUK Ha BAH u UOTT-BAH 3a
NpUuA0OMBaHe HA HAYYHOTO 3BaHMeE ,,ipoecop®. B 4acTHOCT KaHAUIATHT YAOBIETBOPSBA U
HAJXBbPJISI MUHUMATHUTE HAIlMOHATHU M3UCKBAHUS B MPO(ECHOHATHOTO HAMpPaBlIEHUE U HE €
YCTaHOBEHO IJIaruaTCTBO B MPEACTABEHUTE 110 KOHKYypca Hay4yHH TpynoBe. Kanaunarst gou. E.
MopranoBa MMa ¥ 3HAYNTEIHA HAyYHO-OPraHM3AIMOHHA JEHHOCT, Y4acTBA ¥ PHKOBOJN HAYUHHU
IIPOEKTH U UMa 00pa3oBaTesIHa IeHHOCT.

II. OO 3AKJIIOYEHHUE

Bb3 ocHOBa Ha TOpeM3NOKEHOTO, MpemopbYBaM Ha Hay4yHOTO Xypu Jna Ilpucwau
HAY4YHOTO 3BaHMe ,npodecop” B mpodecroHanHo HampanieHue 4.1 , dusznueck Hayku*,
crienuanHoct ,JlazepHa ¢usuka, Qpu3MKa Ha aTOMHUTE, MOJIEKYJIHUTE M IUIa3Mara M (U3MKa Ha

BBJIHOBUTC HpOHCCI/I“ Ha JOUCHT JOKTOP EKaTepI/IHa HBanoBa I/IOp)laHOBa.

06. 03.2023 r. H3rorBua peneH3usita:

npo¢. np3n Kupna baaroes



REVIEW

on procedure for the academic position "professor" by professional direction 4.1 "Physical
sciences"; specialty "Laser Physics, Physics of Atoms, Molecules and Plasma and Physics of
Wave Processes" for the needs of ISSP-BAS according to the announcement in SG No. 90 of
11.11.2022.

with candidate: Ekaterina Ivanova Yordanova, PhD, associate professor at the Institute of Solid
State Physics - BAS

Reviewer: Kiril Borisov Blagoev, DSc, professor

I.1. General description of the presented materials.

The only candidate for the announced procedure for the scientific position "professor", Assoc.
prof. Dr. Ekaterina Yordanova, has submitted all the documents required by the Law on the
development of the scientific staff and its regulations (ZRAS), as well as by the additional rules of
the BAS and ISSP. Scientific articles and other materials on components B-E are presented. In
addition, certificates from the co-authors of assoc. prof. E. Yordanova are presented for the
contributions in the joint articles, as well. On components B and G, 20 scientific publications are
presented, 8 of which are with Q1; 4 are with Q2; 2 are with Q3; 5 are with Q4 and one paper is
in a refereed journal. The papers are in journals with a high impact factor - Materials; ACS Omega;
Optik: App Surface Science; Optical Materials; J. of Phys. D: Appl. Phys.; Spectrochimica Acta
Part B: Atomic Spectroscopy. 1 patent application is also submitted. The publications were
published after 2010. A list of 110 citations of assoc. prof. E. Yordanova's works by other authors
is presented. Assoc. prof. E. Yordanova is a participant in 7 national and international scientific
projects and has led the scientific teams in 5 international scientific projects. The numerical
indicators of the presented materials meet and exceed the requirements of ZRAS, the regulations
to it, as well as the additional requirements of BAS and ISSP. The scientific publications and other
materials presented for participation were published after acquiring the scientific position
"associate professor".

2. General information about the candidate's scientific activity.

Assoc. prof. E. Yordanova started her studies on a doctoral program at SU"KI. Ohridski" and
graduated from the Technical University in Eindhoven, The Netherlands in the field of gas
discharge plasma spectroscopy. During her studies, Assoc. prof. E. Yordanova took additional
training courses and supervised students. Assoc. prof. E. Yordanova underwent a number of

specializations and trainings in a number of universities and scientific organizations - TU



Eindhoven; CETAL, Bucharest; CNPEM, Brazil; Spectra Physics, California; the University of
Cérdoba; Europe media training, Brussels. Assoc. prof. E. Yordanova worked in the Foreign
language training center at SU"KI. Ohridski", after which she join ISSP as a postdoctoral position
within the INERA project. Assoc. prof. E. Yordanova has a significant scientific-administrative
and organizational activity as the chairman of the Scientific council of ISSP; she is also a member
of various scientific expert committees of the Ministry of Education and Science. Assoc. prof. E.
Yordanova initiated and participated in a number of international cooperation projects with
universities in The Netherlands, Romania, Poland, Belgium, Portugal and Spain. The scientific
research of Assoc. Prof. E. Yordanova is in the field of physics of low-temperature plasma in
different types of gas discharge and interaction of laser radiation with matter. She has published a
total of 45 scientific articles. Of these, 36 are in journals with an impact factor; 15 works are with
Ql, 10 — Q2, 2- Q3, 8 — Q4. 7 papers are presented in conference proceedings. There is also 1
patent application. The h-index for these works is 11. 222 independent citations are noted. The
research activity of assoc. prof. E. Yordanova have been approved at 80 international scientific
forums and 5 national conferences. Of these papers, 7 were invited and 27 were oral presentations.
Of these papers, 2 are included in the procedure for the scientific and educational degree "doctor";
15 are included in the procedure for acquiring the scientific position "associate professor", and 20
papers are the subject of the current procedure for the scientific position "professor". Assoc. prof.
E. Yordanova was a scientific consultant for a project under the national program "Y oung scientists
and postdoctoral fellows". She was a mentor of students at the universities of Paris, Eindhoven
and Berlin as well as a mentor of 2 doctoral students at the Technical University of Eindhoven.
Assoc. prof. E. Yordanova organized and conducted courses on the application of computer

programs at the IFS at SU" KI. Ohridski".

3. Basic scientific and scientific-applied contributions.
As noted, for participation in the competition, the candidate Assoc. prof. E. Yordanova submitted
20 scientific publications, of which 19 have an impact factor. The works submitted for the

competition relate to the interaction of laser radiation with matter.

Biocompatible materials, their creation and modification are important for medicine. Treatment of
these materials with fs laser pulses that do not induce local heating or ablation is an opportunity to

modify areas of the surface or bulk treat the matrices. Biopolymer materials with incorporated Ag


https://translate.google.bg/history
https://translate.google.bg/history

nanoparticles, were studied. The laser treatment was carried out by varying the parameters of laser
radiation - energy and number of applied pulses. Well defined channels were observed in the
material in which electrodeless platinum deposition was performed. These structures are small
enough to be used in the transmission of nerve impulses and are tissue compatible. The analysis
of the obtained structures is carried out with SEM and X-ray diffraction spectroscopy. The results

are the basis for developing implants made of antibacterial materials [B5-7; D7-1+ D7-3].

The interaction of pulsed laser radiation with pulse durations in the fs and ns range with transparent
materials, and more specifically with borosilicate glass samples, was investigated. The samples
were ligated with Au and Ag. Samples with and without an annealing procedure were examined.
The parameters of the samples were investigated - optical transmittance in the visible spectral
range depending on the parameters of the laser radiation. The parameters of the samples modified
with laser radiation were investigated with a wide range of experimental methods - optical
spectroscopy; SEM; TEM; XRD. Emission of second harmonics was recorded, indicating that
polycrystalline structures were formed. The area of interaction of the laser radiation is colored,
suggesting the formation of color centers. Research in this area has continued with ns laser
treatment, where a local heating process is also included. Studies were performed below and above
the ablation threshold. The experimental results were compared with theoretical estimations and it
was found that the change in the optical properties of the medium is related to the modification of
the size and shape of the metal nanoparticles. By changing the irradiation parameters, defined
optical spectra of the medium can be obtained. The results show that during laser treatment with
controlled parameters in the irradiation zones in the medium, the metal ions are transformed into

nanoparticles [B4; ['7-4=1"7-9].

The propagation of fs laser pulses in air was studied, and three modes of the interaction of the laser
pulses with the environment were highlighted - up to 10 times the energy required for self-
focusing; up to 19 times this energy and above this value. Besides the known mechanism of self-
focusing, other phenomena have been proposed in the interaction of laser pulses with the medium.
A mechanism of trapping the neutral particles in the field of laser pulses is proposed, which makes
it possible to manipulate the particle packets. This mechanism is the basis of the proposed patent
application. At higher intensities of the laser radiation, a weak ionization in the laser beam was

observed, and then, at maximum energies, a conical glow and therefore the formation of a conical



shape of the plasma formation. Since the energy is not sufficient for substantial multiphoton
ionization, a mechanism of impact ionization of the particle packets caught in the laser field and
accelerated by it has been proposed. Experimental results are compared with theoretical

estimations and numerical simulations [B1-3].

The parameters of low-temperature plasma at low and atmospheric pressures were investigated
using ns laser pulses. The concentration and temperature of electrons in a surfartron discharge with
Thomson scattering of nanosecond laser pulses were determined. Using Rayleigh scattered laser
pulses, the concentration and temperature of the atoms were determined. The axial dependences
of these parameters were traced. The results were also confirmed by experiments with the analysis
of the profiles of the spectral lines - Doppler broadening for the temperature of the atoms and Stark
broadening of the analytical lines of hydrogen for the concentration and temperature of the

electrons [['7-10+1"7-13].

4. The characters of the contributions refers to proposing new hypotheses and obtaining and
proving new facts and possibly applying the results in practice.

5. Associate Professor E. Yordanova submitted 110 citations from other authors for participation
in the competition. Some of the quotes discuss in detail the results of the papers of assoc. prof. E.
Yordanova.

6. The scientific papers of associate professor E. Yordanova were published with co-authors.
Declarations/certificates from the corresponding co-authors - Prof. L. Kovachev (paper B3), Prof.
N. Nedyalkov (paper B4) and Associate Professor N. Stankova (paper B7) for the contributions of
associate professor E. Yordanova in the joint works are presented. Contributions are listed in detail
and identified as essential.

7. 1 know Prof. E. Yordanova from the time when she joined the INERA European project team
as a postdoctoral fellow. Assoc. prof. E. Yordanova established herself as a leading researcher of
the new fs system from the very beginning of the creation of the laboratory and then with the
research conducted with this equipment and formed a research group.

8. I have no critical comments on the materials submitted for the competition.

9. Conclusion

After having familiarized myself with the presented materials, and based on the analysis of their

significance and the scientific and scientific-applied contributions contained in them, I confirm



that the scientific achievements meet the requirements of ZRAS and the Regulations for its
application and the corresponding Regulations of the BAS and ISSP-BAS for acquiring the
scientific position "professor". In particular, the candidate satisfies and exceeds the minimum
national requirements in the professional direction and no plagiarism has been found in the
scientific works submitted for the procedure. The candidate associate professor E. Yordanova also
has a significant scientific and organizational activity, participates in and leads scientific projects

and has an educational activity.

II. GENERAL CONCLUSION
Based on the above, I recommend to the Scientific Jury to award the scientific title "professor" in
professional direction 4.1 "Physical sciences", specialty "Laser physics, physics of atoms,
molecules and plasma and physics of wave processes" to associate professor doctor Ekaterina
Ivanova Yordanova.
March 6, 2023 Prepared the review:

Prof. Kiril Blagoev, PhD



