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1. O0ma xapakTepUCTHKA HA NPeICTABEHUTE MaTEePHAJIU

OOmara Hay4Ha MPOAYKLHUs Ha IJ1. ac. 1-p ['eopru SIHKoB ce cberou OT 27 myOauKanuu, KaTo
16 OT TAX ca B clucaHus ¢ UMMOAKT (GakTop, 9 B CHHMCAHUS C UMIAKT paHr u 2 npyru. HayuHo-
MpUJIOXKHATA JEHHOCT Ha KaHauAaTa BKIOYBa | mateHT 3a u3oOpereHue. B xonkypca a-p SIHKoB
y4yacTBa ¢ 12 myOiuKanuu B U3JaHUs C UMNAKT (akTop, 9 cTaTUM B CIIMCAHUS C UMIAKT paHr u |
MaTEeHT 3a U300peTeHHE.

Ilo mnokaszaren A KaHIUAATHT NPUTEKaBA TUIUIOMa 3a 00pa3oBaTENIHO-HAyYHA CTEMeH
,»JOKTOP®, C KOETO OTroBapsi Ha U3UCKBaHUATA 3a 50 TOUKH.

[To moxazatren B xanmumatsT mnpencraBs 6 Ha Opoil myOnuKanuu, 3amMecTBaIld
XaOWUJIMTAllMOHEH TPY[I, KaTo 5 OT TAX ca B CIIMCAHUS ¢ UMNAKT (akTop U 1 — B criMcaHue ¢ UMIIAKT
panr. [Ipn MUHUMAaNHO U3UCKBaHU 10 TO3M Noka3atel 100 Touku, kKaHAuAaThT npeactass 117 Touky.

3a U3MBJIHEHUETO Ha MokaszaTen [ ca mpencrtaBeHn 15 myOnmkanuu, OT KOUTO 7 B CIIHCAHUS C
UMIIAKT (PaKTOp M 8 ¢ UMIIAKT paHT, KAKTO U €IUH MaTeHT 3a u3o0pereHre. OOmusaT Opoit TOUKHU 1Mo
TO3U IOKa3aren € 266, KOeTo HaJBUIIaBa U3UCKBaHWs MUHUMYM oT 220 Touku. lIpencraBenu ca
pa3AeIUTeIH! IPOTOKOJIH 32 JIBE OT MYOJUKAIIMUTE HA KaHIUAAaTa.

B xoHkypca kaHIuAaThT yyacTtBa ¢ 34 nurata B nyOiukanuu, otrpazeHu B Web of Science u
Scopus, ¢ koeTo 1o kputepuit Jl KaHIUAATHT NpencTaBst 68 TOUKU MPU MUHUMAJICH U3UCKBaH Opoi
oT 60 TOUKH.

Wupekcpt Ha Xupm Ha KaHauaata € 6, KOeTO ChIIO IOKa3Ba J00pOTO HHBO Ha

MyOIMKAIMOHHATA ACHHOCT HAa KaHIUaTa.



2. O0ma xapakTepuCcTUKA HA HAYYHATA U HAYYHO-TIPUJIOKHA IEHHOCT HA KAHAUIATa

I'n. ac. n-p I'eopru SIHKOB € €IMHCTBEH KaHAMAAT B HACTOSLIMS KOHKYpPC 3a 3a€MaHE Ha
aKaJleMUYHaTa JIbXKHOCT ,,J0UeHT . Toi € 3aBbpIIni BUCHIETO cH 0Opa3oBaHue BbB Dusnyeckus
dakynrer Ha Coduiickus yHuBepcuter, kato mnpe3 2010 r. moiayyaBa MarucTbpcka CTETCH.
Jucepranusara cu 3ammraBa MHcTtuTyTra mo ¢usuka Ha TBBpAOTO Tsuio npe3 2014 r. IIpes 2013
roguHa nocteiiBa Ha pabora B UDTT-BAH karo ¢usmk, a ciex ToBa KaTo acucTeHT, a oT 2017
roJIiHa 3aeMa JIbKHOCTTa ,IJIAB€H aCHUCTEHT. YyacTBajd € KaTo WIeH Ha KOJEeKTHBa Mo §
HalMOHAIHU U 3 MEXIYHAPOJAHHU IIPOEKTa, KAKTO U pbKoBoauTeN Ha 2 nmpoekta kbM OHU-MOH.

Hayynata u HaydHO-IpWIOXKHA JEMHOCT HAa KaHAuJara € OCHOBHO CBbp3aHa C
EKCIIEpUMEHTAJIHA M3CJIeIBaHUsl B O0JIAaCTTAa Ha OINTHUKATa HAa CBPBXKBCU JIA3€PHU HMIYJICH H
B3aMMO/ICHICTBUETO HA JIA3€PHO JIbUEHHUE C BEIIECTBO. B HAy4YHO-NPHUIIOKHO HAIlpaBiICHUE IEHHOCTTA
My € CBbp3aHa C pa3paboTka U ONTHUMHM3AIMS HA Ja3epy HAa METAJIHM TapH, KaTo CJelBa Ja ce
OTOCJIC)KHU U HATMIMETO Ha IMATEHT 32 U300pETeHHE 32 OUITOJISIPHO MOIIHO BUCOKOBOJITOBO HMITYJICHO

3axpaHBaHe.

3. OCHOBHM HAYYHHM ¥ HAYYHO-NIPWJIOKHHM IPHMHOCH HA KaHAWAATa

OCHOBHMTE HAyYHU M3CJIE€IBaHUS HA KaHAM/1aTa ca eKCIIEpUMEHTAIIHU U T€ Ca HACOYEHH B TPU
HaIpaBJIEHUs, CBbP3aHU C NPUJIaraHe Ha CBPbXKbCH ((PEMTO- U HAHO-CEKYHIHU) JIa3€pHU UMITYJICH,
KaKTO M €JIUH NPUHOC, CBBp3aH C pa3paboTKa Ha €JIEKTPUUYECKH MMITYJICHU CXEMH 3a JIa3epH ¢

MCTAJIHU IapH.

ITo-KOHKpPETHO, 110 OTHOLIEHHE Ha U3CIIeIBAHETO Ha HEJIMHEHHH eeKTH MPHU Pa3NpoCTpaHEHUEe
Ha (DEMTOCEKYH/IHO Ja3€pHO JTbUYEHHE BBB BB3JyX, OCHIIECTBEH € PEKUM Ha Oe3audpakiMOHHO
pasnpocTpaHeHue Ha 35 fS ja3epeH MMIYJIC BBB BB3AYyX, KaTO MOIIHOCTTa HAa JIBYEHHETO €
3HA4YUTENIHO MO-HUCKA OT KpUTHYHATA 3a camo(okycupane. [lokazaHo €, ye raycoBUAT nIpopuil Ha
UMITyJica C€ 3ama3Ba Ha HIKOJKO IU(PAKIMOHHM IBDKUHU, KOETO CE OINKUCBA TEOPETUYHO B

HEMapaKCUAJICH PCIKUM.

N3cnenBanu ca u Tpu pexumMa Ha pasnpocTpanenue Ha 35 fs mazepeH UMITyJIC BB BB3/IyX, KaTO
€ MOKa3aHO BBJIHOBOJHO PAa3NpOCTpaHEHUE O OKOJIO JBe MUpakIuoHHU IBKUHHU (80 m). Ilpu
I'BPBUAT PEKUM CE€ M3IOJI3BAT MOIIMHOCTH Ha JbueHueTo oT 1.5 go 10 mpTH Haj KpuTMYHATa 3a
caMo(OKyCHUpaHe ¥ BBIHOBOJHOTO pa3NpocTpaHeHHe € Oe3 Honuszamms. Ilokazano e, ue 3a
(heMTOCEeKyHIHUTE UMITYJICH HeMapaKCUaTHOCTTa UTpae ChIIECTBEHA POJIs, 3a pa3jivKa OT ciiydyas Ha
HAaHOCEKyHIHU umnyicu. IIpu yBenmyaBaHe Ha MOIIHOCTa B LIEHThpPAa Ha JIA3€pHOTO IETHO C€

dbopmupa mnazma, a npu Hajg 19 mbTH KpUTHYHATA MOITHOCT ce HaOI0JaBa CHJIHA HOHM3AIHS 110



IUTOTO HAMpaBJieHHMEe Ha pPa3pPOCTPAHEHHETO Ha JIbYa, MNPHUAPY)KEHa OT KOHUYHA CMHUCHSL
[IpennoxkeH € HOB MEXaHHW3bM 3a OOSCHEHHWE Ha HaOionaBaHuTe e(eKTH, KOWTO ce 0a3upa Ha
HaAJIbXHATa OINITUYHA CHJId, KOATO BOAU 0 U 3aXBalllaHC U YCKOPABAHC HAa HCYTPAJIHU YaCTUIU OT
Bb3ayxa. [Ipeamnonara ce, 4e KOHUYHATA EMHCHS C€ IBJDKU HA YAapHUTE HA T€3U BUCOKOCHEPTETHYHU

qaCTHUul CbC CBO6OI[HI/I MOJICKYJIM OT Bb3JyXa.

JIEeMOHCTpHpaHO € 3aXBalllaHe Ha HEYTPAJIHA YaCTULU C MUKPOHHH Pa3MepH, OCBIECTECTBEHO
B 0€3MOHM3ALMOHHUS PEXKUM, KaTO € M3Cje/BaHa MOCOKAaTa Ha JABM)KEHUETO UM NpPEeAH, B U Cclel
(oKamTHOTO METHO Ha JIbYeHUETO. Thil KaTo 3axBalaniara cujia € MPOIMOpLUHUOHAIHA Ha BpeMeBara
IIPOM3BOJHA HA BeKTOpa Ha [IOMHTHHT, TS € 3HaYMTENHA B PEKUM Ha YITPAKbCH Ja3€PHU UMITYJICU
(1 oTChCTBA B HENMPEKbCHAT peskuM ). IIokaszano e, ue Ha pazcTosHue 10 4 cm OT (POKyca JBUKEHUETO
HA YaCTUYKUTE € HACOUYEHO KbM HET0, a Ha IO-TOJEMH pa3CTOSHUA € XaoTUyHO. Cuuram, ue TO3U

pe3yJITaT € ¢ U3KIIOUUTEIHO BaXKEH Hay4eH IIPUHOC.

Ilo oTHOILIEHME Ha HAIpPaBJIEHUETO, CBBP3aHO C B3aUMOJEHCTBUETO Ha CBPBXKBCH JIa3epHU
UMIIYJICH C IPO3payHU CPEH, TIOKAa3aHa € Bb3MOXKHOCTTA 32 (pOpMUpaHEe Ha TPUMEPHU CTPYKTYPHU OT
HAHOYACTHIM OT METaj, U3MOJ3BAaH KaTo JIETWpalll €JIEeMEHT B CThbKiIa. J[eMOoHcTpupaHo €, ue ¢
MOAXOJIAN] TOJ0Op Ha pexuMma Ha paboTa W mapamMeTpuTe Ha (PEMTOCEKYHIHOTO JIbYCHHE,
BKJIFOYMTEIHO (POKYCHpPAHETO MY B AbJIOOUMHA, MOTaT a ce GopMHUpaT CTPYKTYpPH OT HAHOYACTHIIN
B TO3M THUIl 00eMHHM Marepuanu. JIeMOHCTpUpaH € U PEeXUM, NPH KOWTO ce Mmpujara MOBTOPHO
oOpyBaHe OJM30 /10 PE30HAHCHUTE YECTOTH, Taka Y€ 30HaTa Ha B3aUMOJEWCTBHE BbH3BPbILA
II'bPBOHAYANIHATA CU CTPYKTYpa — OT KII'bCTEPHA CE€ BPbIlla OTHOBO B ChCTOSTHUE HA HOHHA (Ha0Iro1aBa
ce olBeTsIBaHE U oOe31BeTsaBaHe). ChIo Taka € MOKa3aHo, Y€ MOTyYEeHUTE IPU ONPeIesIeHH YCI0BUs
nedexTH, cBbp3aHu ¢ 00pa3yBaHETO Ha IBETHHU LIEHTPOBE B MaTepHaa, ce IbkaT Ha (popMupaHeTo
Ha METaJlHM HaHOYacTULIM. Pe3ynratuTe moka3BaT, Y€ B CpaBHEHHE C HEJETMpaHUTE 00pa3lH,
HEJIMHEMHOCTTa Ha JIETUPAHUTE € MO-BHCOKA, U € JEeMOHCTpHUpaHo (opmupaHe Ha (puUiIaMEHTH U
TeHepalys Ha BTOpa XapMOHWYHA B TAX. Pe3ynraTure OT Ta3u AEWHOCT MMaT OrPOMEH ITOTSHIINAI 32

MPUIIOKCHUC 3a KOHTPOJIMpPaHa MO,I[I/I(I)I/IKaLII/IH Ha OIITUYHHUTE CBOMCTBA Ha CTHKJIATA.

TpeToTo HampaBieHHWE HA MPUHOCHUTE € CBBP3aHO ¢ (YHKIMOHATHM3AIMS W aKTHBHpAHE Ha
HAaHO- M MHUKPO-CTPYKTYpH Ha IMOJUMEpPHU MaTepHaiu 4pe3 (PEeMTOCEKYHIHO MOBBPXHOCTHO
CTpyKTypupane. M3cieaBaHusaTa ca BbpXY JABa TUNA CHUHTETMYHH U OMO-TIOJIMMEPHU OOpaslu:
JIBYMEPHU CIIOEBE U TpUMEpHU MaTpuid. [1o oTHOIIEHHE HA IBYMEPHUTE CIIOEBE, MTPEUIOKEH € HOB
METO/I 3a JIa3epHO-acucTUpaHa Moauukaus Ha onocsBmMecTiM PDMS BBB BogHA cpea, TP KOWTO
C TMOMOIITa Ha NS Jla3epHa o0paboTka ce GpopmMHpa KaHAI ChbC CUMETPUYEH MPOPHI U XOMOT'€HHA
cTpykrypa. KauecTBoTO Ha Taka MmojiydeHUTe KaHaJIl € CPaBHUMO C TOBa Ha KaHaIH, popMupaHu c fs

00paboTKa BBB BB3YyIIHA cpefa. To3u BHI aKTUBAIUS HAa TTOBBPXHOCTTA TO3BOJISIBA MOCIIE/IBAIIA



GbyHKIIMOHaIM3ausl ype3 Oe3TOKOBO MeTalM3UpaHe Ha IOJYYEHUTE THHKHU MBTEUYKH, C TOJISIM

MOTCHHAJI 3a IPUJIOKCHUS 3a HCBPOHHU UMILJIAHTH.

OcsbliecTBeHa € U (EMTO-CeKyH/HA Jla3epHa MOBBPXHOCTHA MOAM(UKALUA HA CIOEBE OT
XHUTO3aH, KOATO IPOMEHSI MOP(OIOrHYHUTE CBOMCTBA Ha OHonoiauMepHuTe cioese. [lokazaHo e, e
IpU TPETHPAHETO HAa XUTO3aH ce (HOPMHUPAT MEPHOAMYHH CTPYKTYPH, BOJCIIM O 3HAYUTEITHO
nofo0psiBaHE Ha AaHTUMMKPOOHUTE XapaKTEpPUCTHKH Ha Taka IOJyY€HUTE IBYMEPHU MAaTpHIIM.
IToka3aHo e, ye aHTUMHKPOOHOTO BB3ACHUCTBHE C€ IOBUIIABA W 4Ype3 A00aBsiHE Ha CpeObpHHU

HAHOYACTHUIM B OMONIOIMMEPHHUS (DUIIM.

deMTOCeKyH/IHA Jla3epHa MOBBPXHOCTHA MOAM(HUKAIUS € MPUIOKEHA U BHPXY TPUMEPHU
MaTpUllM OT TOJUKAMpoiakToH. OOpa3yBaHUTE MHKPO TOHNOTpapCKU CTPYKTYPH BOIAT [0

3HAYUTENIHO MOAO0OpSIBaHE Ha KJIEThYHATA aXe3Usl BbPXY MaTPULIUTE.

YeTBbpPTOTO HaIpaBJICHHE Ha JEHHOCTTA Ha KaHAUAaTa ce OTHAcs J0 pa3paboTKa HAa HOBU
€JIEKTPUYECKH UMITYJICHA CXeMHU Ha Bh30yKJaHe Ha Jia3epu Ha METAIHU Mapu (CTPOHIMA U MeleH
OpOMU/T), TIPH KOUTO € IEMOHCTPUPAHO 3HAYUTEIHO MTOA0OpEHHE Ha MapaMETPUTE HAa TEHEPUPAHOTO
apueHue. [lo-KOHKpeTHO, 3a cucTemaTa IeHepaTop-OCLMIIATOp 3a Jlazepa C Mapu Ha CTPOHLMM
(6.45 um) e mocTUrHaTo AUGPAKLHMOHHO OFPAHUUYEHO JIA3EPHO TbUEHHUE, IPH KOETO MapaMeThpbT M2
€ U3KIIOYUTEIHO ONMM3bK 0 enuHuna. [1o1o0HO kauecTBO Ha CHONA € MOKa3aHO U 3a JiazepHara
cuctema ¢ mapu Ha MmeieH opomun (510.6 nm u 578.2 nm). 3a To3u THII JIa3epu € pazpaboTeHa U HOBa
razopaspsiiHa TpbOa ¢ yBeJH4YeH 00eM M HOBO BHCOKOBOJITOBO MMITYJICHO 3aXpaHBaHE, KOETO €
MTO3BOJIMJIO TOCTUTAHETO Ha PEKOPIHO BUCOKA U3X0JHA MOIIHOCT Ha TbueHneTo oT 140 W. BaxHo e

Ja ce 0T6€J’I€)KI/I, 4c 3a BUCOKOBOJITOBOTO 3aXpaHBaHC € U3AAaJCH U MMATCHT 3a I/I306p€T€HI/I€.

Kakto ce BHMXKJIA OT OIIMCAHUETO HAa MPUHOCUTC HA KaHAWJaTa, IOAXOAbT Ha pa60Ta, npu KOUTO
Cce KOM6I/IHI/IpaT YMCHUA 3a IIJIaHUPAHE W OCBIICCTBABAHC HA CCPUO3HU CKCIICPUMCHTATIHU
H3CJICABAHW C YHUKAJIHA HAY4YHa araparypa € I[O6pI/I IMMO3HaHUA IO CICKTPOHHKA, € U3KIIFOYUTCIIHO

yJayeH.

4. Kpurtu4Hu 0es1e:KKH U NPEnopbKU

Karo KpHUTHYHA Ocnexxka OMX oOTOeNsA3alla HENBJIHO KOMILJICKTOBAaHE Ha IMMPUIIOKCHUTC
HY6HI/IK3.I_[I/II/I, C KOUTO KaHAUAATHT Yy4YaCTBa B NpoHecAypaTa, KAaKTO HAKOW HCTOYHU H3PA3U B
OIMMCAHUCTO HA ITPUHOCUTE. Te3un 3a0emekkn o0aue 10 HUKaKbB HAYMH He HaMaJlsiBaT CTOMHOCTTA Ha
MpEACTABCHUTC OT KaHAWJaTa MaTCpHaJIn. HOTB’bp)K}IaBaM IMPUHOCUTE U CUHUTaM, Y€ KaHAUAATHT €
nu3rpagcH CrICuuaiucCT B oOjacTTa Ha HEJMHEHHATa ONTUKA M OITHKAaTa Ha CBPBXKBCHU JIA3€PHU
HUMITYJICU U B3&HMOI[€IZCTBPI€TO UM C BCHICCTBO, KaKTO U C JOKAa3aHU KA4YCCTBA IIPHU OCHIICCTBABAHC

Ha CKCTICPUMCHTAJIHU U3CJIICABAHUS U MHKCHCPHO-TCXHUYCCKU PCHICHUS.



5. 3akarouenue

Bb3 ocHOBa Ha 3a103HaBaHETO MU C MIPEACTAaBEHUTE MAaTEPUAIIU 110 KOHKYpPCa, aKTyalTHOCTTa U
3HAYUMOCTTA HA HAYYHUTC M HAYYHO-TIPWIOKHH TPUHOCH, YOSAMTETHO TMpEenophbuBaM Ha
YBa)Ka€MOTO HAY4HO KYPH Jia TH OLICHU TTOJIOKUTEITHO M J1a IPEII0KK Ha HayuHus chBeT Ha UDTT-
BAH na noakpenu ri. acucteHT aokTop ['eopru SIHKOB fa 3aeMe akageMUyHaTa JUThXHOCT ,,JIOLEHT
o npodecnoHanHo Hanpasienue 4.1 ,, Ou3nyan HayKu™, CIEIHAIHOCT ,,JIazepHa ¢u3uka, Gpusnka
Ha aTOMUTE, MOJICKYJIMTE U IJ1a3MaTa U (PU3KKa Ha BBJIIHOBUTE Iporieck ™ B IHCTUTYTA O (hM3HKa HA

TBBPAOTO Ts10 — BAH.

[ara:

25.10.2023 r. Iloamuc:
/X. Annpeesa/



STATEMENT

on the competition procedure
for occupation of the academic position ,,Associate Professor
in the professional field 4.1. Physical Sciences (,,Laser physics, physics of atoms and molecules

and plasma and physics of wave processes*),

published in State Gazette Ne 60 / 14.07.2023
with applicant PhD Georgi Petkov Yankov
Assistant Prof. in lab. “Metal vapour lasers ”

Institute of Solid State Physics, Bulgarian Academy of Sciences

Prepared by: Assoc. Prof. Christina Andreeva,
Institute of Electronics — Bulgarian Academy of Sciences

1. General characteristics of the submitted materials

The total scientific production of Assistant Prof. Dr Georgi Yankov consists of 27 publications,
of which 16 in journals with impact factor, 9 in journals with SJR and 2 other. The more applied
activities of the applicants include 1 granted patent for invention. For the present competition Dr
Yankov presents 12 publications in impact factor journals, 9 scientific articles in journals with SJR
and 1 patent for invention.

For criterion A the applicant holds a diploma for the PhD degree, which meets the requirements
of the law for 50 points.

Under criterion B the applicant presents 6 publications substituting the habilitation thesis, 5 of
them in impact factor journals and 1 —in SJR journal. These materials correspond to 117 points, with
the minimum required score being 100 points.

Under criterion I the applicant presents 15 publications, 7 of which in impact factor journals
and 8 in journals with SJR, as well as one patent for invention. The total score for this criterion is
266, which exceeds the required minimum of 220 points. For two of the publications there is a
contribution letter.

The applicant has presented a list of 34 citations of his work in journals indexed in Web of
Science and Scopus, thus the score under criterion /[ is 68 points, with a minimum required 60 points.

The Hirsch index of the candidate is 6, which also shows the high level of the research and

publication activities of the candidate.

2. General characteristics of the applicant’s scientific activity

Assistant Prof. Stefan Kolev is the only applicant in the present competition for occupying the

academic position “Assoc. Prof.”. He has graduated from the Faculty of Physics at the Sofia



University, obtaining a Master degree in 2010. He defended his PhD thesis at the Institute of Solid-
State Physics at the Bulgarian Academy of Sciences in 2014. In 2013 he joined the ISSP as a physicist
and then as an Assistant, and since 2017 has been at the position of Assistant Prof. in ISSP. He has

been a member of the team of 8 national and 3 international projects, and a coordinator of 2 projects.

The research and applied activities of the candidate are mainly related to experimental
investigations in the field of optics of ultrashort laser pulses and the interaction of laser radiation with
matter. In the scientific-applied direction, his activity is related to the development and optimization
of metal vapor lasers. It is also worth noting here that he is one of the inventors of a patent for bipolar

high-power pulsed power supply.

3. Main fundamental and applied research contributions
The candidate's main research is experimental and it is focused in three directions related to the
application of ultrashort (femto- and nano-second) laser pulses, as well as one contribution related to

the development of electrical pulse circuits for metal vapor lasers.

More specifically, with respect to the study of nonlinear effects in the propagation of
femtosecond laser pulses in air, a diffractionless propagation mode of a 35 fs laser pulse in air is
realized, with the light power significantly lower than the critical power for self-focusing. It is shown
that the Gaussian profile of the pulse is preserved over several diffraction lengths, which can be

described theoretically in the nonparaxial regime.

Three propagation modes of a 35 fs laser pulse in air have also been investigated, and waveguide
propagation up to about two diffraction lengths (80 m) has been shown. In the first mode, light powers
of 1.5 to 10 times above the critical for self-focusing are used and the waveguide propagation is
ionization-free. It is shown that for femtosecond pulses nonparallaxity plays a significant role, in
contrast to the case of nanosecond pulses. With increasing power, a plasma is formed in the center of
the laser spot, and at over 19 times the critical power, strong ionization is observed along the entire
beam propagation direction, accompanied by conical emission. A new mechanism is proposed to
explain the observed effects, which is based on the longitudinal optical force that leads to both
trapping and acceleration of neutral air particles. The conical emission is assumed to be due to the

impact of these high-energy particles with free air molecules.

Trapping of micron-sized neutral particles in the ionization-free regime is demonstrated, and
the direction of their motion before, in and after the beam focal zone is monitored. Since the trapping
force is proportional to the time derivative of the Poynting vector, it is significant in the ultrashort

laser pulse regime (and absent in the continuous wave regime). It has been shown that at distances up



to 4 cm from the focus the motion of the particles is directed towards it, and at larger distances it is

chaotic. I consider this result to be a very important scientific contribution.

Regarding the direction related to the interaction of ultrashort laser pulses with transparent
media, the possibility of forming three-dimensional structures from metal nanoparticles used as
dopant in glasses is shown. It is demonstrated that with appropriate mode of operation and the
parameters of the femtosecond radiation, including its focusing in depth, nanoparticle structures can
be formed in this type of bulk materials. A regime where re-irradiation is applied near the resonant
frequencies is also demonstrated, for which the interaction zone regains its original structure — from
a cluster state back to an ion state (coloured and transparent states are observed). It is also shown that
the defects obtained under certain conditions, associated with the formation of color centers in the
material, are due to the formation of metal nanoparticles. The results show that compared to the
undoped samples, the nonlinearity of the doped ones is higher, and filament formation and second
harmonic generation in them has been demonstrated. The results of this work have very high potential

for application for controlled modification of the optical properties of glasses.

The third direction of the contributions is related to the functionalization and activation of nano-
and micro-structures of polymer materials by femtosecond surface structuring. Two types of synthetic
and biopolymer samples are studied: two-dimensional layers and three-dimensional scaffolds.
Regarding the two-dimensional layers, a novel method for laser-assisted modification of
biocompatible PDMS in aqueous media is proposed, in which a channel with a symmetric profile and
homogeneous structure is formed using ns laser processing. The quality of the resulting channels is
comparable to that of channels formed with fs processing in air. This type of surface activation allows
subsequent functionalization by electroless metallization of the resulting micro-tracks, with high

potential for neural implant applications.

Femto-second laser surface modification of chitosan layers is also performed, which alters the
morphological properties of the biopolymer layers. It has been shown that in the chitosan processing
periodic structures are formed, leading to a significant improvement in the antimicrobial
characteristics of the resulting two-dimensional matrices. The antimicrobial effect is also shown to
be enhanced by the addition of silver nanoparticles to the biopolymer film.

Femtosecond laser surface modification has also been applied to three-dimensional
polycaprolactone scaffolds. The formed micro topographic structures lead to a significant
improvement in the cell adhesion on the scaffolds.

The fourth direction of the candidate's activity concerns the development of new electrical pulse
excitation schemes for metal vapour lasers (strontium and copper bromide), in which a significant
improvement in the generated radiation parameters has been demonstrated. Specifically, for the

master-oscillator system for the strontium vapor laser (6.45 um), diffraction-limited laser radiation
3



has been achieved, where the M? parameter is extremely close to one. A similar high beam quality is
shown for the copper bromide vapor laser system (510.6 nm and 578.2 nm). For this type of lasers, a
new gas discharge tube with increased volume and a novel high voltage pulsed power supply has
been developed, which has enabled a record high radiation output power of 140 W. It is important to

note that a patent for invention has been granted for the high voltage power supply.

As can be seen from the description of the candidate's contributions, the approach of the work,
which combines skills in planning and carrying out serious experimental research with unique

scientific apparatus with a good knowledge of electronics, is extremely successful.

4. Critical remarks and recommendations

As a critical remark, I would note the incomplete set of the attached publications, which the
applicant has provided, as well as some inaccurate expressions in the description of the contributions.
However, these comments in no way diminish the value of the materials submitted by the applicant.
I acknowledge the contributions and consider the candidate to be an established specialist in the field
of nonlinear optics and the optics of ultrashort laser pulses and their interaction with matter, as well

as having proven qualities in carrying out experimental research and providing engineering solutions.

5. Conclusion

Based on my acquaintance with the materials presented for the competition, the relevance and
important impact of the fundamental and applied contributions, I strongly recommend the positive
decision of the jury to support Dr Georgi Yankov to take the academic position Assoc. Prof. at the
Institute of Solif State Physics at the Bulgarian Academy of Sciences at professional field 4.1.
"Physical Sciences" (Laser physics, physics of atoms, molecules and plasma and physics of wave

processes).

Date:

25.10.2023 r. Signature:
/C. Andreeva/



