PEINEH3UA

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

Ha MaTepUAJINTE, IPEACTABEHU 33 yY4acTHE B KOHKYPC 3a 3a€MaHE Ha aKaJieMUYHaTa JUIbXHOCT ,,JOLEHT B
HNuctutyT o pusuka Ha TBBpa0TO T510 HAa BAH 1o npodecnonanno nanpasnenue 4. 1. ®u3ndecku HayKu,
Hay4Ha CIelHanHocT ,,JIazepHa (usuka, pu3nka Ha AaTOMUTE, MOJICKYJIUTE U IUIa3MaTa U (pU3MKa Ha
BBJIHOBUTE MPOIECH .

KoHKypchT 3a akageMuyHaTa JUIBXKHOCT ,lipodecop™ € o0siBeH B [IbpkaBeH BecTHHK, Op. 60 ot

14.07.2023 r. u Ha uHTepHET-cTpaHuIa Ha HWHCcTHTYyTa 1O (U3MKa HA TBBPAOTO Tsio Ha BAH

(UDOTT-BAH).

OO0uro npeacTaBsiHe HA NMOJIyYeHUTE MaTEePHAJIN

EauncTBeH Kanauaat B KOHKypca € T ac. a-p ['eopru IletkoB SAnkoB ot UDTT-BAH, paboren B
naboparopus ,,JIazepu ¢ MeTayHM mapu‘‘ Ha ChINUS UHCTUTYT. [71. ac. SIHKOB € MpeacTaBuil BCUYKH HE-
00XOJIMMU TOKYMEHTH 3a y4acTHE B KOHKYPC 3a 3a€MaHE Ha aKaJeMHYHATa JUTHKHOCT ,, TOIICHT, U3HCK-
BAaHU CBIVIACHO JAOKymMeHTa M3uckBanus, ycnoBus, npasuia U pewenus Ha Hayunusa ceBer Ha UDTT B
nonbiaHeHne KbM [IpaBunHuKka 3a ycnoBusTa U peia 3a Mpuao0MBaHe Ha HAyYHU CTEIEHH U 33 3aeMaHe Ha
akaneMuuHu ITbkHOCTH B BAH (3a mocnenno usmenen u gombiHeH Ha 18.03.2019r.). B moakpemna na
KaHAUAaTypara cu JA-p SIHKOB € MpeCTaBUII KOS Ha JOKYMEHTH 3a Y4acTHsl U pPbKOBOJICTBA HA TIPOEKTH.
[TbIHUAT CUCHK HA MyONMKAaMUTEe My BKJIIOUBA 16 ca cTaTuM ¢ MMIMAKT-PaKTOp, 5 — ¢ UMMIAKT-PaHK, U 2
cratuu B Bulgarian Journal of Physics (pedepupano cniucanue), T.e. 06mo 23 cratuu. Pasnpenenenuero um no
kBapta Q1/Q2/Q3/Q4 e cvoTBeTHO 6/4/2/4. JIoKiIaguTe ¢ HETOBO ChaBTOPCTBO, OTIICYaTaAHW B COOPHHUIM Ha
KoH(epeHmuu ca 2. ChaBTOp € Ha 3asBKa 3a naTeHt oT 2022r., peructpupana mnpe3 2020r. JlanHUTE B3UMaM OT
[Tpunoxxenne A Ha momaneHus JOKYMEHT ,,ABTOpCcKa cmpaBka““. B Hero ceiiectByBa ayOnmpaH HOMEp S5 Ha
nyOJIMKaluKM M MPECKOYEH HOMEp 8, KOeTo He MpoMeHs oOmus Opoil Ha myOnukanuure. [loknaante My Ha
MEXAyHApOIHH HayuyHu Gopymu ca 35, a apyru 7 - Ha HauuoHanHu Gopymu. bposaT Ha 3abens3aHuTe He3a-
BUcUMU mutupanus cien 2017r. Ha myOonukamnuute Ha 1. ac. SIHKoB e 34 (1Mo JaHHU OT AOKYMeHT Ne7 -
Crnucwk_nokazatenu B-I' 3PACPB. B nokymeHnTuTe He HamHpaM HO-II'bJIEH cUChK). He Hamupam naHHu
3a  ¢opmupanus  h-uHgekc Ha KaHaugara B KoHkypca. Ilo gamHm  oT  caiita
https://scholar.google.bg/citations?user=Sm5adFgAAAAJ&hl=bg, 6e3 na 3Has nanu ca U3KIIOUEHH ca-
MOIIUTHPAHUS Ha MyOIUKalMUTe, MHAEKCHT € h=7.

J1-p SIHKOB € mpeMuHa 00y4eHue 3a padoTa U MOAIPHKKA Ha JIA3EPHU CHCTEMH, H3JIbYBAIIH CBPbXKbCH
Ja3epHU UMIyscH, BbB ¢pupma Spectra-Physics (Kanudopuus). HayuyHo-agMuHUCTpaTUBHATa My U OpraHu-
3allMOHHA AEMHOCT BKIIIOUBAa PbKOBOJIEHH OT Hero 2 npoekta ¢ Poun ,,Hayunu uzcnensanus-MOH, kakTo

1 3 y4acTHs B KOJIEKTHBH 10 TAKMUBA JIOTOBOPH, | — B KOJIEKTHB T10 IOTOBOD, (PMHAHCHPaH oT EBporeiickaTta



komucus, | — puHancupan no Hannonanna Haydna nporpama ,,Orépana u CUrypHOCT®, 2 y4acTusi B KO-
JIEKTUBH, U3II'BJIHIBAIIN JIOTOBOPH 32 MEXIYHAPOIHO ChTPYIHUYECTBO MO MEXKAYaKaJEMUYHHU JIOTOBOPHU
(C pyMBHCKH aKaJIeMHMYCH MHCTUTYT) M 1 TIPOEKT B KadyecTBOTO My Ha muana yueH oT UDTT-BAH c psb-
xosoauren jon. E. Mopnanosa (06mo 8 yyacTus B HAYYHH KOJNEKTHBH). B HACTOANIMSA KOHKYPC KaH/IH-
1aTbT 1. ac. A-p ['eopru SIHkoB y4yactBa ¢ 0010 21 HayuyHu Tpyna, 16 oT KOMTO ca CTaTUM B CIIMCAHUS C
Q-akrop (6 ot Q1, 4 o1 Q2,2 or Q3 u 4 ot Q4), ¢ 5 craTny, MyOJIMKYBaHH B CIIMCAHUS C UMITAKT-PaHK,
KaKTO U C €IHa PErucTpHUpaHa 3asBKa 3a maTeHT. bposT Ha 3a0ens3aHuTe HE3aBUCUMU IIUTHPAHUS HA T€3U
TpynoBe € 34, KaTo JaHHUTE B3UMaM OT MPUJIOKEHUTE OT KaHauaaTa JokyMeHTH. [lpernensT Ha caiita
https://scholar.google.bg/citations?user=Sm5adFgA AAAJ&hl=bg nokas3sa 120 mo3zoBaBanus Ha myOIH-
karuute My cien 2018r., koeTo Me HaBeXa Ha MUCHJITA, Ye HE BCUUKHU Ca BKJIIOYEHU B JIOKYMEHTUTE 110
KOHKYpca. YIOCTOBEPEHHMETO 3a 3a€MaHe Ha akaJeMHYHaTa JUThKHOCT “TJIAaBeH aCHCTEHT Ha KojeraTa
SnkoB e ot 20.01.2017r. [Ton3BanuTe 3a 1enUTe HA KOHKYypca MyOJIMKAIMK ca CleJ Ta3u TOJuHa, C U3K-
mouenne Ha nBe (Journal of Physics: Conference Series, vol. 682, No. 1, art. No. 012006, 2016, Q4 u
Optical Materials, vol. 60, pp. 577-583, 2016, Q1 Scopus). He mora aa npeteHs mpeuirHOTO UM TI0JI3BaHE
WIM HE B TMpoLeayparta 3a ,,[1aBeH acucteHT . B mokazaten I' Te ¢popmupar oburo 37 touku. Jopu ako
ObJaT peaylpaHu, 1Mo TO3U MoKa3aTen ocTaBaT 229 TOUKH, KOETO HAIXBbpIis u3uckBaHus oT [IpaBunnuka
3a mpunarane Ha 3PAC B UDTT munumym ot 220 Touku. 3a MEH ClIOMEHATaTa HeSICHOTA HE MPE/ICTaBIIsBA
npobnem 3a nporenypara. CHHTE3UpaHO, TaHHUTE, KOUTO OTpa3siBaM B MO-J0JHATA TAaOJIHUIIA, CHOTBETCT-

BaT Ha HAIIMCAHOTO I10-IOP€.

I'pyna HN3uckBanu cbriacHo [lpaBuianuka 3a npunarane Ha | HaykomeTpuyHu JaHHU
NnokKaj3a- 3PAC B HOTT 3a KaHaAuJIaTa
TeJu
A Hucepranus 3a OHC ,,nokrop* — 50 T. 50 T.
b Jucepranus 3a HC ,,nokrop Ha Haykute™ — 0 T. 0.
B XabunuTanmoHeH Tpya — myonukanuu BB Web of Science | Q1: 2 6p. x 25 1. =50 T.
u B Scopus — 100 T. Q2:26p.x20T1.=40T.

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

OobIlO: 117 1.
r ['7: 3BbH XaOUIUTALMOHHUS TPpYA - nyOaukanuu BB Web | Q1: 4 6p. x 25 1. = 100 T.
of Science u B Scopus Q2:26p.x20T.=40T.

Q3:16p.x151.=15T.
Q4:36p.x12T1.=36T.

['9: [larenTH U noNE€3HU MOJAEIHU SJR:56p.x 10 T. =50 T.
Nzucksanm o6mo — 220 T. 16p.x251.=25T.
OBHIO: 266 T.
i | [{uTupanus B CBETOBHOM3BECTHU 0aszu NaHHU. M3nckBaHu 3406p.x2T1.=68T.
006110 — 60 T. OBIIO: 68 T.
E Cywma ot nokazarenu 13 10 Kkpasd Ha cnuchKa
Harnmonanuu Hay4HH UM 00pa30BaTETHH MPOCKTH Hma kakBo 1a ce oTuere,
MesxayHapoIHU HAYYHHU WM 00pa30BaTEITHH MTPOCKTH BH/IHO OT JOKYMEHTH ¢




PBKOBOACTBO Ha HallMOHAJIEH WJIM 00Opa30BaTeIeH MPOEKT HOMepa 7 U 9, HO He e
PBKOBOACTBO HA OBATAPCKU EKUTT B MEXKTyHAP. IPOCKT HANpaBeHOo.

Hsama n3nckBanus.

Nwmaiiky mpeaBua ropHOTO, OIlEHKAaTa MU €, Y€ KaHIUJIaThT B KOHKypca IJ1. ac. aA-p I'eopru SIHKOB
OTroBapsi HA MUHUMAJTHUTE HAIlMOHATHU U3UCKBaHus, n3nckBanusta B 3PAC-bAH u Ha [IpaBunHuka 3a

npuiarane Ha 3PAC B UOTT. Muenuero mMu €, 4e JOKYMEHTHUTE ca 100pe opopmMenn, MHPOPMATUBHU, HO

MOJKeXa J1a ObJaT Mo-u34epraTeIH .

O0ma xapakTepuCTHKAa HA HAYYHATa, HAYYHO-NPUJIOKHATA M MeJarornyecka JeiHHOCT Ha KAaHAUAaTa

[Ipe3 2010r. r-u SIHKOB 3aBBpIIBA BUCIIETO CH 00pa3oBaHue BbB Pusnvecku daxynrer npu CY “Cs.
Knument Oxpuacku” kato Maructsp no MmxeHepHa Qu3uKa ChC ClieUANM3aIMsg M0 KBAHTOBA EJIEKT-
poHuka u nazepHa TexHuka. [Ipe3 2014r. mpunobuBa HayyHaTa U 0OpazoBaTeliHA CTEIEH ,,JIOKTOP* OT
NDTT-bBAH, 3ammraBaiiku nucepTaiusi Ha Tema ,,Moauduiupan CyONMUKOCEKYHJIEH Z—scan METOH 3a
ONpeACIIsIHE HA HEJIMHEWMHUTE NMapaMeTpd Ha HOBHM MHOTOKOMIIOHEHTHH CTBKJIOBHIHM maTpuuu™. Ilpes
chlaTa rOJMHA, 32 M3CJIEJABAHUATA B TPUTE CTATUU OT AWUCEpTAIMATA My, 3aeMa [IbpBO MACTO B KOHKypca 3a
,,Hal-BaXHU U SIpKU Hay4HO-NIpWIOKHU noctrkeHus B UDTT 3a 2013 r. Ot 2012r. u 10 MOMEHTA € ChT-
pynauk Ha UDTT-BAH, xato mocienoBaTelHO € 3aeMall JIBKHOCTHTE Ha (PU3HMK, aCUCTCHT, aCHCTEHT 10
MpoeKT U rinaBeH acucteHT (0T 2017r. Hacam). JlelHOCTTa HAa KaHAWAAaTa B KOHKypca € HaydHa. B noky-
MEHTHUTE HMA JaHHU 3a PbKOBOJICHHU OT HETO AUIUIOMaHTH. M3necsn e cemunapu B UOTT-BAH npen mnanu
YY€HHU W, Taka 3asBsiBa, npea cTyfaeHTn ot Ousmuecku dakynret Ha CY ,,C. Knmument Oxpucaku®, kareapa
KBanToBa enextponuka. [Ipe3 2012r. e roctyBai yueH B IHCTUTYTa 3a 1a3epHU HAYKU Ha Y HUBEPCUTET 1O
enextpokomyHukaiuu, (Tokuo, SAnonus). [Ipe3 2017r. npemunaBa oOyueHue no peauia meroau (SEM,
XPS, LIPS) 3a ananu3 Ha MoAuUIIMPaHU IOBbPXHOCTH, IPETHPIENN Bb3EHCTBHE HA UMITYJICHO JIa3€pHO
npuyeHue (PeMTOCEKYHHN UMIYJCH) U TOoBa cTaBa B HalMoHamHusS MHCTUTYT MO Jla3epu, Ijia3Ma U pa-

nuannonHa ¢usuka u Center for Advance Laser Technology (CETAL) B bykypeur (PymbHus).

OCHOBHM HAYYHHU U HAYYHO-IIPUJIOKHHU NPUHOCH

Karo nsuto, HayyHaTa 1 Hay4HO-IIPUIIOKHATA JEHHOCT Ha Il. ac. A-p I'eopru SIHKOB € mocBeTeHa Ha
aKTyaJHd MpoOjeMH OT (pu3MKaTa Ha BBHIHOBUTE MPOLIECH, MPUIIOKEHUATa HA UMITYJICHH JIa3epH, TeHe-
pUpaly KbCU UMIIYJICH, U Ch3JaBAaHETO HA HAHOCEKYHJHHM JIa3epHU U3TOYHUIM. [l0-KOHKpETHO, KaHau-
JaThT B KOHKypca 00o0IaBa M3cie/lBaHUATa CH, C KOUTO ydacTBa B MpoLEAyparTa, B YETHPHU Ipynu: (a)
Henunelinu egextu npu pasnpocTpaHeHrne Ha GeMTOCEKYHAHO JIa3epHO JIbYEHHE B cpeaa Bb3ayx [B4.1,

B4.2, B4.3]; (0) JIazepHo uHayIMpano popMupaHe Ha TPUMEPHH CTPYKTYpH OT HaHo4acTuim [B4.4 - B4.6,



I'7.6 -I'7.9]; (B) Moaudukanus, GyHKIHMOHAIN3AUSA U aKTUBUPAHE HA HAHO- U MHUKpPO- CTPYKTYpH Ha
ouononmumepan Matepuanu [1'7.1-1'7.5] u () (mpedopmynupam cbkpareHo) Ch3naBaHe u U3CICIBaHE HA
HAHOCEKYH/IHH JIa3epy C Mapy HA CTPOHIMH M MeAEH OpoMua, TeHepHpany Au(HpakIuOHHO OTPaHUYCHO

JIa3epHO JIbYEHHE C BUCOKa cpenna momHocT [['7.11, I'7.13,1'7.14,1'7.15,peructpupan naTeHT|.

B rpyna npunocu (a), 06001mieHa ot 1. ac. SIHKoB kaTo ,,HenuHeilinu eQextu npu pa3npocTpaHeHue
Ha (eMTOCEKYH/IHO JIa3epHO JTbYCHHE B cpesia Bh3AyX ' monaaar nyonukanuu [B4.1, B4.2, B4.3]. U tpure
ca ornevaranu npe3 2022-2023r. u KbM AaTaTa Ha MOJIaBaHE HA JIOKYMEHTUTE BEPOSTHO HE ca MMAIIU
He3zaBucuMHU IuTHpanus. B [B4.1] e noknaaBana HabnroaBaHa miia3MeHa HECTAOMIHOCT U KOHUYHO M3-
JbUBAHE IPU Pa3MpPOCTPAHEHUE HA CBPBXKBCHU JIA3EPHU MMIIYJIICH BBB BB3/yX, KOUTO HE Morar Ja ce
OOSICHAT B paMKHTE Ha MPOCTPAHCTBEHO-BpEMEBaTa MapaKkCHalHA ONTHKAa. B Ta3um paboTa aKkIEeHTHT €
BBPXY TpH MexaHusMa: [IbpBUAT € cBbp3aH ¢ HEJIMHEHHaTa HemapakcHaiHa ONTUKA Ha MHIYLUPAaHUTE B
IIPOCTPAHCTBOTO BBJIHOBOAM IIPH pa3pOCTpaHEeHUE Ha (PeMTOCEKYHHH UMITYJICH. BTOpUAT MexaHU3bM €
B 00pa3yBaHe Ha AMHUYHH HUIIKU Ha caMO(pOKycupaHe (eIMHUYHU (PHUITaMeHTH) IpH ciiaba HOHM3anus Ha
cpenara. TpeTUsIT MEXaHU3BM € HOB €(EKT, BOJIEII 10 yapHa HOHU3aLUsl IPU UHTEH3UTETH OT MOpPsAbKa
Ha (1010 - 1011) W/em?®. OcBen ToBa ce IPOTHO3HMpPa HOB PEKUM HAa MOHM3ALMOHHA HECTAOMIHOCT MpPH
MHTEH3UTETH MOJI KPUTHUYHUTE IparoBe 3a MHOro()OTOHHA M 3a TyHenHa Honuzauus. IlpencraBenu ca
eKCIIEpUMEHTAIHU JaHHU B UHTEepBaja oT 1.5 mbTu 10 9.5 mbTH NpeBUIIaBaHE Ha KPUTUYHATA MOIIHOCT 3a
camo(oKkycupaHe, KOUTO ca B J00pO CbOTBETCTBUE C TEOPETUUHUTE PE3YJITATH U C TE3U OT YHUCICHUTE
cuMmyJanuu. 3aryaBueTo Ha myonukanus [B4.3] e untpurysaino: ,,Diffraction-free femtosecond optics®.
(KBazu-)Henudparupamyre cHommoBe ce CBbpP3BaT ¢ TOYHH PEIICHUS HA ypaBHEHUETO Ha XeIMXoI] (He-
3aBHCEI0 OT BPEMETO BHJIHOBO YPaBHEHHE) M TaKMBa ca IUIOCKUTE BBJIHH, beceroBure CHOMOBE, CHOIO-
BeTe Ha Maruiio u napabonuuHuTe cHonoBe. PeanHo, Te ca camo KBa3u-Heaudparupaiy, nopaan Kpan-
HUTE HAIPEYHU pa3MepH Ha ONTHYHUTE CHOIOBE, B IMOJIETaTa Ha KOMTO ce reHepupat. B padora [B4.3]
CTaBa JilyMa 3a Jpyro. B onucanust eKkCiepuMeHT ce JI0KJIajBa 3a 0e31u(ppakiIMOHHO Pa3IpOCTpaHEHUE Ha
35-fs ummyscH ¢ MOLITHOCT, 3HAYUTETHO MO-HUCKA OT KPUTHYHATA 3a caMooKycupaHe. B To3u pexum ce
3amas3Ball II'bpBOHaYalHus ['aycoB mpoduna Ha cHoma ciell pa3NpOCTpaHEHHE Ha HAKOJIKO (M3YHCIIEHH)
TUGPaKIUOHHN TBJKUHU. ABTOPUTE TBBPIAT, Y€, TEOPETUYHO, TAKbB €PEKT MOXKE J1a C€ MOIY4YH CaMoO B
paMKHTE Ha HEMapaKCHaTHOTO €BOJIIOIMOHHO YPaBHEHUE U CaMO KOT'aTO CHOITBT/UMITYJICHT € ¢ €(peKTHBHA
(opma Ha CBETIIMHEH JTUCK (T.€. ¢ MHOTO IIO-TOJISIM HallpeyeH pa3Mep OT e(heKTUBHUS pa3Mep Ha UMITYJICa B
HaJUTBKHO HampasiieHue). YnuciaeHoTo u3ciieBaHe Ha 6a3aTa Ha HEMapaKCHaIHOTO €BOJIOLMOHHO ypaB-
HEHUE MOTBbPIK/IaBa TEOPETUYHUTE U €KCIIEPUMEHTAITHUTE Pe3yITaTh, HO, 32 MEH, B HEero ce ryou ¢usu-
4ecKoTo o0scHeHne Ha edekrta. Ha ®ur. 2 B [B4.3] ca npeacraBeHr HaNpeyHH CEYEHUs Ha CHOIIA CaMo B
e/lHa paBHMHA, a OM OWJIO MHTEPECHO Ja ce BUAAT B HAKOJKO OTAAJICYeHH €Ha OT Apyra paBHuUHH. Cren

MyOJIMKYBaHETO Ha TO3M PE3YJITAaT, TAKOBAa M3MEpPBaHe O¢ HampaBeHo B JlaboparopusTa o peMTOCeKyHIHA



¢dotoHuka Ha karenpa KBaHTOBa €lIEKTPOHHKA, ChbC CHOMOBETE Ha Cy0-7-PeMTOCEKYHIHU UMITYJICH. To
nmokasa obuyvaiiHara mqudpakius Ha ['laycoB cHon B mpocTpancTBOTO. C TOBa HE OCIIOPBAM U HE OTpHYaM
pesyarara B [B4.3], a mo-ckopo TBBpPAS, Y€ TOH MOCTaBsi MHOTO HOBU BBIIPOCH, KOUTO 3aCiTy’KaBaT BHU-
MmaHue. B cratus [B4.2] e mpencTaBeHO eKCIEPUMEHTAIIHO M3CIIe/IBaHE HA 3aXBalllaHe Ha HEYTPAITHH YaCTUIIN
BBB (hoKyca Ha (peMTOCEKyHJHHU JIa3epHH CHOMOBE. Pe3ynraTure ca MOTBBbPAEHH U TeopeTndHo. [lokaszaHo e, ue
MOCOKAaTa Ha MPHUABIKBAHE HAa YAaCTHIMTE 3aBUCH OT TEXHHTE pa3Mepu. B cimydas Ha yacTuiM ¢ pa3mepw,
IIO-roJICMHU II'bJIHATA IIMPHUHA Ha IMMOJYBUCOUYMHA HAa HAJJIBXXHUA pa3MEPp Ha UMITYJICA, [TIOCOKAaTa Ha ABMXKCHUEC Ha
JacTHLUTE € KbM (oKyca Ha jentara. [o mpuHIum, moJ00HO MOBEACHUE € U3BECTHO U € ONMCAHO KauyeCTBEHO
BB DaifHMaHOBHTE JIEKIIMH 1O (PU3HUKA B CIIydasi HA HEXOMOTEHHO €JIeKTPUYHO T0JIe ¥ JUENeKTPUYHA YaCTHLIA
(,,daitnmaHoBH JiekIuH 1Mo ¢usnuka“, Tom 5: EnxexrpudectBo u maraetusbMm, dur. 10.8). B crarus [B4.2],
pa3bupa ce, e MyOJUKYBaH NPELU3EH aHAINTHYEH MOJel, A00pe witrocTpupaH rpaduuno. Criopen MeH Ipu-
HOCHT B Ta3u paboTa € B NPEIM3HHUS aHATUTUYEH MOJIENl U B MHTPUTYBAIU eKcriepuMeHT. ClIOMeHaBaHETo B

Kpasi Ha 3aKJIF0YeHHeTo Ha ,,cold nuclear fusion Mu ce crpyBa HEyMecTHO.

Ta3u rpyna pesynratu 6ux o0OOUINI KaTO Ch3/IaBaHE HA HOBU MOJICNH, PA3KPHUBAIIM HOBH CTPAaHH B
eBOJIIOIMATA Ha (DEMTOCEKYHIHHU JIa3epHHU CHOIIOBE/MMIYJICH U IpeArNoiaramu ObJeny noApooHH eKcrepu-

MCHTAJIHH HU3CJICABAHUS 3a TAXHOTO IIOTBBPIKIAABAHC.

B rpynara npunocu (6), o6o0mieHa ot ri1. ac. SIHkoB karo ,,JIazepHo MHIYIIMpaHO GOpMUpaAHE HA
TPUMEPHU CTPYKTYPH OT HAaHOYACTUIIM “ momnaaar myomukanuu [B4.4 - B4.6, I'7.6 -I'7.9(1'7.8.-ny0nupan
HOMep, oO0o3HauaBaM ro kato ['7.9)]. Becuuku nutupanusi, ¢ KOUTO KaHAUIATHT ydyacTBa B KOHKypca, 34
Oposi, ca Ha MyONIMKAIMK OT Ta3u Tpymna — nyonukamus [B4.4] — 10 nurara, nyonukanus [['7.6] — 6 uurara,
nyonukarus [1'7.8] — 9 nurara u 9 nurara Ha nmyonukamus [I'7 10]. OctaBam ¢ Henoka3zyemMoTo BIieyaT-
JIeHWe, Y€ 3a Y4YacCTHETO CH B KOHKYpCa KaHIUIATHT € MPEACTaBsI MUHUMAITHUTE TOCTAaThbUHU JaHHHU,
KOETO € HerOBO MpaBo Ha M300p. BprhImaiiku ce KbM CHIIHOCTTA HA MyOIHUKAIIMUTE OT Ta3u rpyma, B [177.8]
CTaBa JyMa 3a M3CJe/IBaHe Ha Bb3MOXKHOCTTA upe3 00IbUBaHE ¢ HAHOCEKYHTHU UMITYJICH Jia c€ Moaudu-
UpaT ONTUYHUTE CBOMCTBA HA OOPOCHIIMKATHU CTHKJIA, ChIIbPIKAIIM 37TaTHU HAHOYACTUIU. ExcriepumeH-
TaJIHO, B 3aBUCUMOCT OT ILUTBTHOCTTA HAa CHEPrUsTa, Ca pa3rpaHHUYCHH JIBa PEKUMA - HA U3MECTBAHE Ha PE30-
HAHCHATA JBJDKUHA HA BBJIHATA KbM KHCOBBIHOBATA 00JacT (CHHBO OTMECTBAHE) M KbM JBJITOBBIHOBATA 00-
JacT (4epBeHo n3MecTBaHe). 3a 00scHeHne Ha HabIoJaBaHUTe MOIM(UKALIMK ca MOJI3BAaHU MOJIENH, Oa3upaHu
HA MHOT'OYAaCTHUYHO pa3ceiiBaHe Ha MU 1 Ha ypaBHEHHETO 3a TOIIONPOBOIUMOCT. HarpaBeHUTe aHaIM3H BOJSAT
aBTOPUTE JI0 M3BOJA, Y€ MPEAN3BUKAHUTE POMEHHU Ha ONTHYHHUTE CBOICTBA Ca CBBP3aHU ¢ MOIU(UKAIMS HA
pa3mepa u GpopMaTa Ha HAHOYACTUIMTE Ype3 TOMeHe U PparMeHTtanus. B apyra myOnukamnus oT Ta3u rpyia,
[['7.6], upe3 aHaNM3 HA CHEKTPUTE MM Ha mporyckane ot okosno 400 nm 10 oxono 1000 nm, ca u3cnenBaHu
ONTHYHUTE CBOMCTBA HAa CTHKIJICHH OOpa3lld ¢ BKJIFOUCHH 3JaTHH HAHOYACTHUIM. Pe3ynraTtuTe ca mokasai,

Hanpumep, uc 00IBYBAHETO C IBUCHHUE Ha JAbJDKMHA Ha BbJIHATAa 266 nm MpCAU3BUKBA O6p3.3}IBaH€TO Ha OIBCTHHU



LEHTPOBE, a OTTPSABAHETO HA MPOOUTE BOJMU 10 0Opa3yBaHEe HAa YEPBEHO OIBETEHH 30HU, YMHUTO MO3HIIUU Chb-
OTBETCTBAT Ha oOIbUeHUTEe. VI3MepBaHus ¢ TPAaHCMUCHOHEH €NIEKTPOHEH MUKPOCKOII ca MOKa3ali, Y€ TOBa ce
IBJDKM HAa 00pa3yBaHETO Ha 37aTHH HaHowyacTHLM. [lonmydyeHu ca pe3ynaTaTu U ¢ MbpBa, BTOpa U ¢ TpeTa Xap-
MOHHMYHA Ha HEOJUMOB Jiazep. [IpemuHaBaiiku BbB (PeMTOCEKyHIHATA CKaJla Ha BB3JEUCTBUS C JJA3€PHU UM-
myJsicu, B [B4.6] e uzcnenBano ¢popMupaHeTO Ha HUIIKK Ha camopokycupaHe ((priiaMeHTH) B JIETUPAHH ChC
3JIaTHU MOHH 06pa3u1/1. HOTBBpZ[eHO €, 4Uc HEJIMHEMHOCTUTE Ha JICTUPAHUTE CPEAU Ca MO-BHCOKH OT TE3H Ha
HenerupaHute cThkia. [loa3BaHoTo nazepHo nbuyeHUEe B uHTepBaia 240 nm — 2000 nm e reHepupaHo C u3-
MOJI3BaHE HA ONTHYECH MapaMeTpHueH ycuiBaTed. YpaBHEHHETO 3a Ju(y3Hs Ha TOIUIMHA € MPHJIOXKEHO 3a
oOsicnenue Ha HabmogaBanute mMoaudpukammu [1'7.9]. YcranoBeHo e, 4e, mpu OnpeaesaeHu ycloBus, Gpemro-
CEKYHJIHOTO JIa3epHO JTbYCHHE MPEIU3BHKBA Je(heKTH, CBbp3aHU C 00pa3yBaHETO Ha LIBETHU LIEHTPOBE B Ma-
tepuana [['7.7]. CnekTpute UM ca u3cieIBaHU B IIMPOK UHTEPBAJ OT IBJDKHHU HAa BBIHUTE. JlaHHUTE ca mo-

KazaJyid, ye HaboaBaHuTe e(heKTH ca CBbpP3aHU C 00pa3yBaHETO HA METAJTHU HAHOYACTUIM B MaTepHara.

Ta3u rpymna pe3yntata Oux 000OIIMIT KaTO MOJy4aBaHe U JOKa3BaHEe HA HOBU (DAKTHU M TOJTy4aBaHE HA
NOTBBPX/1aBally (aKTH, BKIOUUTEIHO TAKUBA C IPUIJIOKHA CTOMHOCT.

I'pynara npunocu (B), 0600mieHa ot a-p SHKoB kato ,,Moaudukanus, GyHKINOHATU3ANA U aK-
TUBHpAHE HA HAHO- U MHUKPO- CTPYKTYypH Ha OWOMOJIMMEPHU MaTepHUaIN’ ce ChIbPKa B MyOIMKAIIUU
[['7.1-I'7.5]. Te ca orneuatanu npe3 2021r. u no-kbcHo. PaboTuTe 1o Ta3u Temarvka ca OUiau HACOYCHHU
KbM HAaHO- U MUKPOCTPYKTYpHUpaHe Ha MOBBPXHOCTU M B 00eMHTE HAa OMOCHBMECTUMU OMOMAaTepHalu C
MPEU3HO KOHTPOJIMPAHU M BB3MPOU3BOAUMHU MapaMeTpy Ha GEeMTOCEKYHHO JiazepHo JbyeHue. demro-
CEKYHJIHOTO JIa3epHO B3auMOJeicTBHE ¢ (OMOJOTMYHM) MaTepuald BOAM A0 MUHUMAIHU CTPAaHUYHU
e(deKTH U, B OCHOBAaTa CH, C€ ABJDKM Ha TOBA, Y€ B MaTEpHAIUTE HE ce opMUpAT OOEMHU M3TOUYHUIIA Ha
ToruIMHA. B pe3ynrar HamansBa WM OTCHCTBA TOMEHE HAa MaTepHalia U JOMUHUpa abnanusra. Pesynrary,
MOJIyYEHHU C MEIUIMHCKH nonuaumeTtwicuiokcad (PDMS) ca nmy6nukysanu B [I'7.1,1'7.2,1'7.3]. O6pa3uure ca
00JIbYBaHU ¢ PEMTOCEKYHTHM UMITYJICH Ha IBJKMHHU Ha BBIHUTE 266 nm, 355 nm u 532 nm. YcTaHOBEHO €, 4ye
npu obmpuBane ¢ Hax 300 uMITysca MOTIBIAHETO OT JazepHO-MOAUQUIMPaHUTe 30HU HapacTBa. [Ipu 006-
mpuBane ¢ Hap 1000 ma3epHu uMIrysca, BCJICACTBUE HA JIazepHa abanus Mop@oJIorusiTa Ha TOBBPXHOCTTA CE €
OKasaJjia 3HaYUTEJIHO MPOMEHEHA B CPAaBHEHHUE C Ta3W Ha HETPETHpaHaTa MOBBPXHOCT. J|eMOHCTpUpaHO €, 4e
npu 0e3eNIeKTPOAHO OTJIaraHe Ha IUIaTHHA B a0MMpaHUTE KaHAJIH Ce MOCTUra J00pO KaueCTBO HA OTIOXEHOTO
metaHo nokputue [['7.1,1'7.2]. ABTopuTe OLeHSBAT pe3yNTaTUTE KaTo oOeMaBamy 3a MOTCHINATHHA TPUII0-
KEHHsI Ha TpO3padyHu OMOIMONMMEPH 32 HEBPOHHM MMIUIAHTH M 3a MHTepdeiicHu npuioxenus. B [['7.4] ca
MyOIMKYyBaHU PE3yJITaTH OT MOBBPXHUHHO JIa3€pHO MOJIM(UIUpPaHE HA THbHKH OMOMOJUMEPHHU CIOEBE C J0-
6aBeHH cpeOBbPHU HAHOYACTHIM. B 3aBHcHMOCT OT mapameTpure Ha OOJ'BYBAHETO Ca MOJTYYEHH Pa3IuYHU
MOPeCTH MOAU(DUKAIIMM HA MOBBPXHOCTUTE. JOBJIHUTENIHO, YCTAHOBEHO €, Y€ J100aBSIHETO Ha CpeObPHU Ha-
HOYACTHUIM MMOBHUIIABAa AHTUMHUKPOOHUTE CBOMCTBA HA THHKUTE XUTO3aHOBH (PHIIMH U CE OYaKBa Ja Mmoao0psiBa

OMOCHEBMECTHMOCTTA Ha MaTepUuaInTe.



Te3u pesynraru OMX ONMPEAETHI KATO MONy4YaBaHE M JOKa3BaHE HA HOBU (DaKTH U MOJyYaBaHE Ha
MOTBBbPAUTETHH (DAKTH, BKIFOUUTEIHO C IPUIIOKHA CTOMHOCT.

I'pynaTta mpuHOCH (T') cH MO3BOJUX Ja MpedOopMyIHpaM ChbKpaTeHo Kato ,,Ch3aaBaHe U U3CIeBaHe
Ha HAHOCEKYH/THU JIa3epH C TTapy Ha CTPOHIIMIA ¥ MeIeH OpoMHU/I, TeHepupaIiy TudpakiinOHHO OTPAaHUICHO
JIa3epHO JIbYEHHUE C BHCOKa cpeaHa MomHocT . [lyonukanuute kpM Ta3u rpyma ca [I'7.11-I'7.15, peruc-
Tpupan nateHt]. [lo Temaruka, Te MpsKO CbOTBETCTBAT HA UMETO Ha JlabopaTtopusiTa (,,J1azepu ¢ meTanHu
napu‘), 3a HyXJIUTe Ha KOATO € o0siBeHa mporneaypara. B [I'7.11,I'7.14] ca myOnukyBaHu pe3yaTaTH OT
u3cleABaHMATa Ha Ch3[aJ€HA Jla3epHa CUCTEMa IeHepaTop—yCuiBaTel Ha 0a3aTa Ha Iapu Ha MeEJEH
6pomu. [TokasaHo e, 4e ce reHeprpa JIa3epHO ThUCHHE C BICOKO Ka4ecTBO Ha cHoma (dakrop M? = 1.02) u
C BHCOKa M3x0/Ha cpeana MomHocT (~22W). B [I'7.13,1'7.15] ca myOGnuKyBaHU pe3yJTaTd OT WU3CIIE/IBa-
HUSTA Ha Ch3J1a/ICHA Ja3epHa CHCTeMa IeHepaTop — yCUJIBaTel, HO Ha 0a3aTa Ha mapu Ha cTpoHuuid. [To-
JIY4EHO € KaueCTBEHO JIa3epHO JTbucHHe ¢ paxkrop M = 1.0, Ha IBIDKHHA HA BhIHATA 6.45um, C BUCOKH
cpenuu uzxoauu MorHoctu ot 3W [I'7.15] u 6W [I'7.13]. B [I'7.12] e nokiagBaHo MOCTUTAHETO HA pe-
KOPJIHO BHCOKA CpeqHa u3xoAaHa MomHocT oT 140 W ot na3zep Ha napu Ha MezieH OpoMu. 3a 1enTa e ouna
KOHCTpyHpaHa ra3zopaspsaHa Tpb0a ¢ yBenuueH aktuBeH o0eM (~10/) u momino (~ 12kW) BUCOKOBOJITOBO
UMITYJICHO 3axpaHBaHe. [lo naHHM OT noKymeHTa ,,ABTOpCKa CrpaBKa‘“ MIPUHOCHT Ha JI-p SIHKOB KbM pe-
TUCTPHUPAHUSI TIATEHT € B MPaKTUYECKaTa pean3alus Ha pa3pab0oTeHOTO MOIIHO BUCOKOBOJITOBO UMITYJI-
CHO 3aXpaHBaHE 3a JIa3epH.

Tes3u pesynratu 6UX ONpeneui KaTo JaBaliy IPHHOC B Pa3BUTUETO Ha JIa3epHATA TEXHUKA C M3pa3eHa

IIPUJIOKHA CTOMHOCT.
Onenka Ha THYHUSA NPUHOC HA KAHAWAATA

Kakro cmomenax, B KOHKypca KaHAUAATHT TI1. ac. A-p ['eopru SIHkoB yuactBa ¢ 21 HayuHu Tpynaa, 16
OT KOUTO Cca CTaTuu B cniucaHus ¢ Q-pakTop, KakTo U C €7Ha 3asiBKa 3a MaTteHT. Toi € IbpBU aBTOp Ha 4,
BTOPH aBTOP Ha 5 U MOCJEIECH aBTOp Ha 2 OT CTAaTUUTE, T.€. 11 IbTH UMETO My € BOJIELIO CPEJ] ChbaBTOPUTE
B criomeHatuTe 21 myOnukaiuu, ¢ KOUTO ydyacTBa B KOHKypca. ToBa ouepTraBa JOCTOWHOTO My MSACTO B
ABTOPCKUTE KOJICKTUBU Ha MmyoOsukanuuTe. BB Bcuukute 6 cratuu ot rpyna B Heros chaBTop € noir. E.
Mopnaunosa or UOTT-BAH. Taka e u B 1pyru 9 ot 15-te cratuu ot rpyna I'. Ka3zaHoTo e mokasaTelHo 3a
€HO IUIOAOTBOPHO HAYYHO ChTPYAHHYECTBO. B 5 OT ocTananurte 6 ctaTuu, ChIIO U B NAaTEHTHATA 3asBKa,
HeroB chaBTOp € mpod. TemenkoB ot UDTT. B konus Ha 1Be MPHIIOKEHU JEKIApalldy JIBaMa HETOBH
cpasropu (mpod. Hukonait Hensuikos or ME-BAH u nou. Exarepuna Mopnasosa or UGTT-BAH) siceo
3asBABAT HETOBHS MPUHOC 3a TIOJYYCHHUTE W MYOJMKYBaHU B 2 CTATUU PE3YNITATH KaTo ,,CHIIECTBEH U

,,OCHOBEH" ",

Kputnunm 3a0e/1esKKu 1 IPenopbKH



JIOKyMEHTUTE 10 KOHKYypca ca MOATOTBEHHU IMpenu3Ho. KpuTuuHu 3a0eneXKu U Mpernopbku KbM
CBIIIHOCTTA HAa HAYYHUTE TPYAOBE U KbM JEWHOCTTA HA I'J1. ac. A-p I'eopru SIHkoB HsAMaM. Bspsam, ye u B

6”[),[[6]]_[6 TPYAOBCTC MYy LIC ITPOABJIKAT Jla IMOJIy4aBaT MCXKAYHAPOJHA U3BCCTHOCT U IIPU3HAHUC.

3AKVIIOYEHUE

JIOKyMEHTUTE U MaTepHalIUTe, MPEACTABEHU OT TJ. ac. A-p ['eopru SIHKOB OTroBapsiT Ha U3UCK-
BaHMATA Ha 3aKOHA 3a Pa3BUTHE HA akaJeMH4HUs cbeTaB B PenmyOnuka bearapus (3PACPB), IIpaBui-

Huka 3a npuiaraie Ha 3PACPbB u croTBeTHUTE npaBriiHuIM Ha BAH n na UOTT — BAH.

KanaunaTbT B KOHKYpca € mpeICTaBIII I0CTaThueH Opoii HaydHH TPYIOBE MO TPYIH Noka3arenu B u
I'. B T4x uMa peauiia OpUrMHaJIHU HAYYHHU U IPUIOKHU IPUHOCH, KOUTO €a MOJYYMIA MEXKIYHApOIHO
IIPU3HAHUE U NPEICTOM J1a I'o MOJIy4yaBaT, JOKOJIKOTO HEMaTbK Opoil MyOauKaluy ca OT MOCIEAHUTE JBeE
roaunu. IlocturHarure ot ri. ac. aA-p ['eopru SIHKOB pe3yaTatu B HaydHO-H3CIenOBaTelICcKaTa AEHHOCT
ChOTBETCTBAT Ha creuMuUIHUTE M3MCKBaHus Ha [IpaBuinuka 3a npunarase Ha 3PAC B UOTT-HFAH,

npuetu B fonbiHenue kM 3PACPB.

Crnen 3amo3HaBaHe C NPEICTABEHUTE B KOHKYpCca MaTepUalld U HAyYHH TPYIOBE, aHAJIU3 HA TAXHATa
3HAYUMOCT U ChIBPKALLU CE€ B TSAX HAYYHU, HAYYHO-NPUJIOKHU U MPUIIOKHU NPUHOCH, JABAM CBOSITA
MOJIOKUTEIHA OLleHKa U nmpenopbuBamM Ha Hayunoro :kypu na mpeasioxu Ha Hayunusi cbBer Ha
HNucTuTyT Mo ¢uznka Ha TBHPAOTO TsJIO Aa usdepe ria. ac. a1-p I'eopru IlerkoB SInkoB Ha akane-
MHYHATAa ATBKHOCT ,ja0ueHT* B UDTT na BAH no npodecnonanno Hamnpasnenue 4.1. Ousndecku
HayKH, CIEIHaTHOCT ,,JIazepHa ¢usuka, pu3nka Ha aTOMUTE, MOJIEKYIIUTE U Mja3MaTta U (pu3nKa Ha BBII-

HOBUTC HPOHGCI/I“,
Aleksandar 5o sonedby
26.10.2023 . PELCHBEHT: (.ooocoogorseserrereeeied Mlelsandar Draishu
Drai Sh u +03'00'
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REVIEWER’s REPORT

prepared by Dr.habil. Alexander Alexandrov Dreischuh, Professor at the Faculty of Physics, Sofia Uni-
versity "St. Kliment Ohridski”, Corresponding Member of the Bulgarian Academy of Sciences
on the materials submitted for the competition for the academic position ,,Associated 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 "Associated Professor" is announced in the State News-
paper, issue 60 from 14.07.2023 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 Head Asst. Prof. Dr. Georgi Petrov Yankov from ISSP-BAS,
who is working in Laboratory ,,Metal Vapor Lasers* of the same institute. Dr. Yankov has submitted all the
necessary documents for his participation in the competition for the academic position "Associated Pro-
fessor", 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). In support of his application, Dr. Yankov has submitted copies of documents for participation
and for leadership of scientific projects. The full list of his publications includes 16 articles with im-
pact-factors, 5 articles with impact-rank, and 2 articles published in Bulgarian Journal of Physics (refereed
journal), i.e. 23 articles in total. Their distribution by quartiles Q1/Q2/Q3/Q4 is 6/4/2/4, respectively. The
papers with his co-authorship published in conference proceedings are 2. He is co-author of a patent ap-
plication from 2022, registered in 2020. I took the data from Appendix A of the submitted document
"Authorship reference". It contains duplicate publication number 5 and skip number 8, which does not
change the total number of publications. His contributions presented at international scientific forums are
35. Another 7 are presented at national forums. The number of noticed independent citations of the pub-
lications of Head Asst. Prof. Jankov after 2017 is 34 (according to the data from document No7 -
List_of indicators B-D ZPADB. I do not find a more complete list in the documents). I do not find data on

the formed h-index of the candidate in the competition. According to the website
https://scholar.google.bg/citations?user=Sm5adFgA AAAJ&hl=bg,

without knowing whether self-citations of the publications are excluded or not, the h-index is h=7.
Dr. Yankov has been trained by Spectra-Physics (California) in the operation and maintenance of
laser systems emitting ultrashort laser pulses. His scientific-administrative and organizational activities

include leading 2 projects funded by the National Scientific Research Fund (Bulgaria), as well as partici-



pations in the research teams of 3 such projects, 1 participation in a research team funded by the European
Commission, participation in 1 project funded by the National Scientific Programme "Defense and Secu-
rity", 2 participations in teams implementing international cooperation contracts under inter-academic
agreements (with a Romanian academic institute) and 1 project as a young scientist from the IFTT-BAS
supervised by Assoc. Prof. E. Yordanova (total 8 participations in scientific research teams). In the present
competition the candidate Head Asst. Prof. Dr. Georgi Yankov participates with a total of 21 scientific
papers, 16 of which are articles in journals with Q-factors (6 from quartile Q1, 4 from Q2, 2 from Q3 and 4
from Q4), with 5 articles published in journals with impact-ranks, as well as with one registered patent
application. According to the data in the documents of the candidate, the number of reported independent
citations of these publications is 34. According to the website
https://scholar.google.bg/citations?user=Sm5adFgA AAAJ&hl=bg

there are 120 references to his publications since 2018, which leads me to believe that not all of them are
included in the competition documents. The certificate for the academic position of "Head Assistant Pro-
fessor" of Dr. Yankov is issued on 20.01.2017. The publications used for the purposes of the competition
are published after this year, with the exception of two papers (Journal of Physics. 012006, 2016, Q4 and
Optical Materials, vol. 60, pp. 577-583, 2016, Q1 Scopus). I cannot judge whether they are used or not in
the previous procedure for the academic position of a "Head Assistant Professor ". In indictor D, they form
a total of 37 points. Even if they are reduced, there are 229 points remaining in this indicator, exceeding the
minimum of 220 points required by the Regulations for the Implementation of the Academic Staff De-
velopment Act (ASDA) in the ISSP. I do not consider the above ambiguity to be a problem for the pro-

cedure. Synthesized, the data in the table below are consistent with what I have written above.

Group of Required in accordance with the Regulations for the Data for the candidate
indicators | implementation of the Academic Staff Development Act
(ASDA) in the 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 in | Q1: 2 x 25 pts. = 50 pts.
Scopus — 100 pts. Q2: 2 x 20 pts. =40 pts.

Q3: 1x 15 pts. =15 pts.
Q4:1x 12 pts. =12 pts.
TOTAL: 117 pts.

r ['7: Non-habilitation thesis - publications in Web of Science | Q1: 4 x 25 pts. = 100 pts.
and Scopus Q2: 2 x 20 pts. =40 pts.
Q3:1x 15 pts. = 15 pts.
Q4: 3 x 12 pts. = 36 pts.

['9: Patents and useful models SJR:5 x 10 pts. = 50 pts.
Total required - 220 pts. 1 x 25 pts. = 25 pts.
TOTAL: 266 pts.
| Citations in world-renowned databases. Total required — 60 34 x 2 pts. = 68 pts.
pts. TOTAL: 68 pts.




E Sum from indicator 13 to the end of the list

National scientific and educational projects There is much to report,
International scientific and educational projects evidenced by documents
National project management numbered 7 and 9, but it
Management of a Bulgarian team in an internat. project has not been done.

Project funds attracted
No requirement.

In view of the above, my assessment is that the candidate in the competition Head Asst. Prof. Yankov
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. My opinion is

that the documents are well formatted, informative, but could be more complete.

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

In 2010 Mr. Yankov graduated from the Faculty of Physics of Sofia University "St. Kliment
Ohridski" as a M.Sc. in Engineering Physics with specialization in Quantum Electronics and Laser Tech-
nique. In 2014 he obtained the scientific and educational degree "Doctor" from ISSP-BAS, defending his
PhD thesis entitled "Modified subpicosecond z-scan method for determination of nonlinear parameters of
new multicomponent glass matrices". In the same year, for the research reflected in the three papers in his
dissertation, he won the First Prize in the "Most Important and Outstanding Scientific and Applied
Achievements" competition for 2013 of ISSP-BAS. Since 2012 and until now, he has been a co-worker of
ISSP-BAS, successively holding the positions of physicist, Assistant Professor, Project Assistant and Head
Assistant Professor (since 2017). The candidate's activity is scientific. There is no evidence in the docu-
ments of supervised graduate students. He has given seminars at the ISSP-BAS to young scientists and, as
claimed, to students from the Faculty of Physics of Sofia University, Department of Quantum Electronics. In
2012, he was a visiting scientist at the Institute of Laser Science, University of Electrocommunications, (Tokyo,
Japan). In 2017 he was trained in a number of methods (SEM, XPS, LIPS) for the analysis of surfaces modified
by pulsed laser radiation (femtosecond pulses) and this happened at the National Institute of Lasers, Plasma and

Radiation Physics and Center for Advance Laser Technology (CETAL) in Bucharest (Romania).

Main scientific and applied contributions

In general, the scientific and applied activity of Head Asst. Prof. Dr. Georgi Yankov is devoted to
actual problems of physics of wave processes, applications of pulsed lasers generating short pulses and on
the creation of nanosecond laser sources. In particular, the candidate in the competition summarized his
research, with which he is participating in the procedure, in four groups: (a) Nonlinear effects during the

propagation of femtosecond laser radiation in air [B4.1, B4.2, B4.3]; (b) Laser-induced formation of



three-dimensional structures from nanoparticles [B4.4-B4.6,I'7.6-1'7.9]; (c) Modification, functionalization
and activation of nano- and micro-structures of biopolymer materials [['7.1-I'7.5]; and (d) (shorter refor-
mulated) Design and investigation of nanosecond lasers with strontium vapor and copper bromide gener-
ating diffraction-limited laser radiation with high average power [['7.11, I'7.13,I'7.14,I'7.15,patent pend-
ing].

The group of contributions (a), summarized by Asst. Prof. Yankov as "Nonlinear effects in the
propagation of femtosecond laser radiation in air" involves publications [B4.1, B4.2, B4.3]. All three pa-
pers are printed in 2022-2023 and probably had not attracted independent citations at the time of submis-
sion of the documents. In [B4.1], observed plasma instabilities and conical emission are reported for the
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 mecha-
nism is in the formation of single self-focusing filament under weak medium ionization. The third mech-
anism is a novel effect leading to shock ionization at intensities on the order of (10'° - 10'") W/cm®. Fur-
thermore, 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 the theoretical results and with
those from numerical simulations. The title of publication [B4.3] is intriguing: "Diffraction-free femto-
second optics". (Quasi-)non-diffracting beams are associated with exact solutions of the Helmholtz equa-
tion (time-independent wave equation) and such are the plane waves, the Bessel beams, the Mathieu beams
and the parabolic beams. Realistically, they are only quasi-non-diffracting because of the finite transverse
dimensions of the optical beams used for their generation. The paper [B4.3] is about something else. In the
experiment described here, diffractionless propagation of 35-fs pulses with power significantly lower than
the critical power for self-focusing is reported. In this regime, the original Gaussian profile of the beam was
preserved after several (computed) diffraction lengths. The authors argue that, theoretically, such an effect
can only occur within the nonparadoxical evolution equation and only when the beam/pulse has the effec-
tive shape of a light disc (i.e. much larger transverse size than the effective pulse size in the longitudinal
direction). The numerical study based on the non-paraxial evolution equation confirms the theoretical and
experimental results, but, to me, the physical explanation of the effect is lost in it. In Fig. 2 in [B4.3]
cross-sections of the beam are presented in only one direction, and it would be interesting to see them in
several planes at increasing propagation distances. After the publication of this result, such a measurement
was made in the Femtosecond Photonics Laboratory of the Department of Quantum Electronics, with
sub-7-femtosecond pulsed beams. It showed the usual diffraction of a Gaussian beam in space. This is not

to dispute or deny the result in [B4.3], but rather to argue that it raises many new questions that deserve



attention. Paper [B4.2] presents an experimental study of trapping of neutral particles in the focus of a
femtosecond laser beams. The results are also confirmed theoretically. It is shown that the direction of
particle motion depends on their sizes. In the case of particles with sizes larger than the full-width
half-height of the longitudinal pulse size, the direction of particle motion is toward the lens focus. In gen-
eral, 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 Lectures on Physics," Vol. 5: Elec-
tricity and Magnetism, Fig. 10.8). An accurate analytical model, which is well illustrated graphically, is
published in [C4.2]. In my opinion, the contribution of this work lies in the precise analytical model and the
intriguing experiment. The mention of "cold nuclear fusion" at the end of the conclusion seems to me

inadequate.

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

firm them.

The group of contributions (b), summarized by Head Asst. Prof. Yankov as "Laser-induced formation of
three-dimensional structures from nanoparticles" includes publications [B4.4 - B4.6, I'7.6 -I'7.9 (I
7.8.-duplicated number, I denote it as I' 7.9)]. All of the 34 citations that the applicant contributed to the com-
petition are to publications in this group - publication [B4.4] - 10 citations, publication [I'7.6] - 6 citations,
publication [I'7.8] - 9 citations, and 9 citations to publication [I'7 10]. I am left with the unprovable impression
that the candidate has presented the minimum sufficient data for participation in the competition, which is, of
course, his choice. Returning to the scientific content of the publications in this group, [1'7.8] is about investi-
gating the possibility of modifying the optical properties of borosilicate glasses containing gold nanoparticles by
irradiation with nanosecond pulses. Experimentally, depending on the energy density, two regimes have been
distinguished - a shift of the resonant wavelength towards the short-wavelength region (blue shift) and towards
the long-wavelength region (red shift). Models based on multiparticle Mie scattering and on the heat conduction
equation are used to explain the observed modifications. The analyses lead the authors to the conclusion that the
induced changes of the optical properties are related to the modification of the size and shape of the nanoparti-
cles by melting and fragmentation. In another publication of this group, [I'7.6], the optical properties of glass
samples incorporating gold nanoparticles were investigated by analyzing their transmission spectra from about
400 nm to about 1000 nm. The results have shown, for example, that irradiation with 266 nm wavelength ra-
diation induces the formation of color centers, and annealing of 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 were also obtained with first, second and
third harmonics of a Neodymium laser. Moving to the femtosecond scale of laser pulses, the formation of

self-focusing filaments (filaments) in gold ion-doped samples was investigated in [B4.6]. 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 was generated using an optical parametric amplifier. The heat diffusion equation was applied to
explain the observed modifications [['7.9]. It has been found that, under certain conditions, femtosecond laser
radiation induces defects associated with the formation of color centers in the material [I"7.7]. Their spectra have
been studied over a wide range of wavelengths. The data have shown that the observed effects are related to the
formation of metal nanoparticles in the material.

I would summarize this group of results as obtaining and proving new facts and obtaining confirmatory
facts, including those of applied value.

The group of contributions (c), summarized by Dr. Yankov as "Modification, functionalization and
activation of nano- and micro-structures of biopolymer materials" is reflected in publications ['7.1- T'7.5].
They are printed in 2021 and later. Work on this topic is focused on nano- and microstructuring of surfaces
and in the bulk of biocompatible biomaterials with precisely controlled and reproducible parameters of
femtosecond laser irradiation. Femtosecond laser interaction with (biological) materials results in minimal
side effects and, fundamentally, is due to the fact that no heat sources in the bulk are formed in the mate-
rials. As a result, melting of the material is reduced or absent and ablation dominates. Results obtained with
medical grade polydimethylsiloxane (PDMS) have been published in [I'7.1, I'7.2, I'7.3]. The samples are
irradiated with femtosecond pulses at wavelengths of 266 nm, 355 nm and 532 nm. It is found that when irra-
diated with more than 300 pulses, the absorption from the laser-modified areas increased. When irradiated with
more than 1000 laser pulses, the surface morphology 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 [['7.1, '7.2]. The authors evaluate
the results as promising for potential applications of transparent biopolymers for neural implants and for in-
terface applications. In [I'7.4], 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. Additionally, the addition of silver nanoparticles is found to enhance the antimicrobial properties of
the chitosan thin films and is expected to improve the biocompatibility of the materials.

I would define these results as obtaining and proving new facts and obtaining confirmatory facts,
including those with applied value.

The group of contributions (d) I have taken the liberty to reformulate shorter as "Design and inves-
tigation of nanosecond lasers with Strontium vapor and Copper Bromide generating diffraction-limited
laser radiation with high average power". The publications belonging to this group are [['7.11-I'7.15, patent
pending]. They correspond directly to the name of the laboratory ('Metal Vapor Lasers') for which the
procedure was announced. In [['7.11, I'7.14] the results of the development of an oscillator-amplifier laser
system based on Copper Bromide vapor are published. It is shown that laser radiation is generated with high

beam quality (M? factor = 1.02) and high output average power (~22W). In [['7.13, T'7.15] the results of the



tests of the laser oscillator-amplifier system based on Strontium vapor are published. High quality laser
radiation is obtained with M? factor = 1.0, at a wavelength of 6.45um, with high average output powers of
3W [I'7.15] and 6W [I'7.13]. In [I"7.12], a record high average output power of 140 W is reported to be
achieved from a Copper Bromide metal vapor laser. For this purpose, a gas-discharge tube with an in-
creased active volume (~10/) and a powerful (~12kW) high-voltage pulsed power supply are constructed.
According to the document "Author's reference", Dr. Yankov's contribution to the registered patent is in the

practical implementation of the developed powerful high-voltage pulse power supply.

I would define these results as contribution to the development of laser technique with a

well-pronounced applied value.
Evaluation of the personal contribution of the candidate

As mentioned, the candidate in the competition Head Asst. Prof. Dr. Georgi Yankov is participating
with 21 scientific publications, 16 of which are articles in journals with Q-factors, as well as with one patent
application. He is the first author of 4, second author of 5 and last author of 2 of the papers, i.e. 11 times his
name is leading among the co-authors in the mentioned 21 publications. This highlights his worthy place in
the author teams of the publications. In all 6 papers of group B his co-author is Assoc. Prof. E. Yordanova
from ISSP-BAS. This is also the case in another 9 of the 15 articles from group I'. The above is indicative of
a fruitful scientific collaboration. In 5 of the remaining 6 articles, as well as in the patent application, his
co-author is Prof. Temelkov from the ISSP. In two attached declarations, two of his co-authors (Prof. Ni-
kolay Nedyalkov of IE-BAS and Assoc. Prof. Ekaterina Yordanova of ISSP-BAS) clearly evaluate his

contribution to the results obtained and published in 2 papers as "substantial" and "major".
Critical remarks and recommendations

The documents submitted for the competition are prepared precisely. I have no critical remarks /
recommendations regarding the content of the scientific publications and to the activity of Head Asst. Prof.

Georgi Yankov. I believe that in the future her works will continue to receive international recognition.

CONCLUSION

The documents and materials submitted by Head Asst. Prof. Dr. Georgi Yankov comply with the
requirements of the Academic Staff Development Act in the Republic of Bulgaria (ASDA), the Regula-
tions 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 achievements of Head Asst. Prof. Yankov 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 Head Asst.
Prof. Dr. Georgi Petkov Yankov to the academic position of "Associated 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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