PELIEH3UA
M0 KOHKYPC 3a 3a€MaHe Ha akaJieMUYHaTa JIbXHOCT “JOIeHT

o crienuanHocT 4.1 Ousznyecku HAyKH CHEUANHOCT ,,JIazepHa pusuka, pu3nuka Ha aTOMUTE,
MOJICKYJIUTE U TJIa3Mata U (pu3rka Ha BBIIHOBUTE Tporiecu’’ 3a Hyxaute Ha UOTT-BAH
cbriacHo obsiBara B JIB Ne 60/14.07.2023r.

¢ kauauaat: ['eopru IletkoB SlHkoB; riaBeH acuctent, 1-p B UOTT-BAH

Penensent: Kupun bopucos bnaroes npodecop, ad3u

I. 1. OO0 onucanue Ha NPEACTABEHUTE MaTepUaIn

I'n. ac. I'. SIukoB npunoOuBa GakanaBbpcka U MarucTbpcka crenel ot dusndeckus pakynrer Ha ,,CY.
Cg. Ki1. Oxpuacku‘ o crenuamrHoCT WHXUHEPHA (PHU3HKa, KBAHTOBA EIICKTPOHHKA U JIa3epHa TEXHUKA.
[TocrenBa B nokropantypa B UOTT - BAH npe3 2008r. YcnemHo 3amurasa AMCEPTALIMOHHUS TPY
3a mpumoOuBaHe Ha HaydyHaTa W oOpa3oBaTelnHa cTemneH ,JokTtop™ mpe3 2014r. Ilo Bpeme Ha
nokTopaHTypara € HazHadyeH 3a ¢uszuk B MDTT-BAH (2013r.). IIpe3 2013r. Gemie Ha3HAUYEH KaToO
acucteHT B UDTT-BAH. Ilpe3 2014r. - 2016r. e HazHaueH karo noctaok no npoekt INERA, cnen
IIPUKJIIOYBAHE HA IPOEKTA € Ha3HAa4eH 3a riaBeH acucTeHT KbM UDTT . ['n. ac. I'. SIHkoB e npemunan
KpaTKM KypcoBe Ha oOyueHue B IHcTuTyTa 3a Ja3epHH CHCTEMH, YHHBEpCUTETa I10
eleKTpoKoMyHUKanuu, Tokuo; mo metoau 3a ananu3 (SEM, XPS, LIBS) na monudunupanu c fs
JIa3epHU UMITYJICH MTOBBPXHOCTH B HallMoHaIeHHCTUTYT 1O Jla3epH, Ii1a3Ma U pajualnoHHa Gu3nka
u Center for advance laser technology - Bykyperr; o6y4uenue 3a padota ¢ fs mazepHa cuctema - Spectra
Physics company - Kanudopuus, CALL

I'n. ac. I'. SInkoB e chaBTOp Ha 26 cTatuu B criucanus ot kouto 21 padoru ¢ UD u UP u 2 pabotu B
Bul. J. of Phys. Paboture c U® ca my6inKyBaHU B BUCOKOPEUTUHIOBH criucanusi- cpeauust Ud e 3.07.
Paboture My ca noknanBanu Ha 42 KOH(EpPEHIIMH U KOHIPECH, OT KOUTO 7 ca HanuoHanHu. [ ac. I.
SIHKOB € cpaBTOp Ha 1 IpHU3HAT MATEHT.

I'n. ac. I'. SInkoB e ppkoBoauTen Ha 2 npoekta ¢ ®HW na MOH; yyacTBa B M3IbJIHEHUETO HA 8 HAYYHHU
MIPOEKTa U y4acTBa B 3 MEXIYHAPOJIHU POEKTA.

3a yuactue B KOHKypca ri.ac. a-p I'. SIHKOB € mpeacTaBuil HEOOXOUMHUTE JOKYMEHTH - CIUCHK OT
CTaTUU U TATEHT, CIY)KeOHH OeNeXKH OT ChaBTOPUTE 3a MPHUHOCHUTE Ha KaHAWJAaTa B OOLIUTE UM

pa6OTI/I; CIIMCBK HA Y4aCTHUA B HAHMOHAJIHU U MCIKIYHAPOIAHHU KOH(i)epeHLII/II/I; CIIMCBK Ha HallMOHAJIHHU



U MCXKIYHAPOAHU IMPOCKTU C Yy4ACTHUC WJIKM II10J PBKOBOACTBOTO Ha TIJI. ac. I. HHKOB; CIIUCBK OT

UUTUPAHUS OT IPYTU aBTOPHU.

2. Ilybnukanuu npeay U ciel nojJyyaBaHe Ha Hay4yHATa CTENEH.

ITpenu konkypca ri.ac. I'. IakoB e myOnukyBas 3 Hay4YHU CTATHU.

3a yyacTue B KOHKypca ca npejactaBenu 21 padotu, 1 maTteHT

Hayunure my6nukaruu, o komrnonenta B u I' ca myonukyBanu B ciimcanus ¢ UD - 12; ¢ Qi ca 6; ¢ Q2
ca4; cQsca?2; cQ4 ca?2; 7 paborn umar SJR. 3a 2 paboru ¢ SJR B 6azara ¢ JaHHM OTCHCTBA
nH(popMalKA 3a HaJTUYKe Ha KBApTUJI U Te TpsiOBa na umar mo 10 Touku B cboTBeTHaTa Tabnuua. Taka,
o komrnoHeHTa ' Toukure ca 264. PaboTtute ca myOIuKyBaHU B BHCOKO-PEHTHHKOBHU CITUCAHUS KaTo:
Appl. Sur. Science, ACS Omega, Polymers, Optical Materials, Optics Communications, Optical and
Quantum Electronics. 3aeJHO ¢ IPHUIOKEHUAT MATEHT TOYKHUTE 1O KOMIIOHEHTH B u [ HamXBBHpIAT
MUHUMATHUTE U3UCKBaHUA. [IpeacTaBeH € CUCHK ¢ yyacTus B 35 MEXIyHApOAHU KOH(PEPEHIUH, OT
KouTo 3 ca moKaHeHu Joknana, 10 ca yctHu npenctaBsHus. Paboture ca joknaaBaHu Ha 7 HAIIMOHATHU
KOH(EpEeHIINH U CEMUHApH, OT TiX | € MmokaHeHa JeKIus, a 3 ca yCTHH npezactaBsHusi. Kakro Oermre
0T6EIIA3aHO0, B IPEACTABEHNTE yIOCTOBEpeHus oT chatopute mpod. H. Hemsaxos u gor. E. Mopranosa
3a mpuHOcHTEe Ha T. ac. . SIlHkoB B o0muTe UM MyOIHMKAIMU C€ MOCOYBA, Y€ MPUHOCHUTE Ca B
MOATOTOBKA U TPOBEXKJAHE HA EKCIEPUMEHTUTE KAKTO W HMHTEpIpeTaIis Ha eKCIEPUMEHTATHUTE

naHHU. Xupil GakTopsT € 6.
3. OOu1a xapakTepucTHKa Ha Hay4yHaTa, Hay4HO-TIPUIIOXKHATA U TIelarornyecka AeHHOCT Ha
KaHJ1aTa.

Hayunara u HayuHoO-mipuioxkHa pabota Ha 1. Ac. I'. SIHKOB € mocBeTeHa Ha Ch3/1aBaHE HA Ja3epHU
M3TOYHUIIM U B3aMMOJEHCTBHE HAa UMITYJICHO JIa3€pHO U3JIbYBaHE C MaTepusTa. Temara e akTyaiaHa, Tbil

KaTo IIpu TOBa BSaHMOHeﬁCTBHC € Bb3MOXXHO Ja CC OTKPUAT U U3CIICABAT HOBU SABJICHUS.

4. Ilenarormueckara IeifHOCT Ha KaHIUAATa
[Tenarornyeckara pabora Ha ri1. Ac. I'. SIHKOB ce u3passiBa B jekuuu npes cryaeHTu ot dus. Pak. Ha
CVY“Cs. Kn. Oxpuacku‘ 3a na3zepHaTa jadoparopus ¢ fs ma3epHH MMITYJICH, KaKTO U OOydeHHE Ha

MOTEIMATHU TOKTOPAHTH 33 paboTa C JIa3epHH CHCTEMH.



5. OCHOBHM Hay4HU U HAYYHO-TPUIIOKHU IPUHOCH :

W3cnenBaHeTo U Ch3/1aBaHETO HA JIA3EPHH M3TOYHHIIM € CBBP3aHO C TPAAMIIMOHHA 32 JabopaTopHsTa
,»J1a3epU C METAJIHU Mapu’ TeMaTHKa, ChJaBaHEe M M3CJICIBaHE HA JIa3epHU M3TOUHUIM, pabOTEelH Ha
caMoorpaHu4eHH npexoaud Ha atomu Ha Cu u Sr (pabotu I'7 - 11, 12, 13, 14, 15; I'9). Cp3nanena e
Ja3epHa CHUCTEMa OCLMJIATOp - ycuiBaTesl Ha npexoi Ha Sr I ¢ apmkuHa Ha BeaHara 6.5 um. Tasu
IbJDKMHA HAa BBIHATA € OCOOCGHHO MOJXOAAIIa 3a OONbYBAHE W TPEHHUPAHE HA MEKH THKaHM.
EnHoBpeMeHHO € monydyena redepanus Ha 3 muuun Ha Sr' B 6inmskara MY o6nact. 3a nmpeaBapuTesHo
I0OCTHpaHe Ha cHucTeMaTa € U3MOJ3BaHe BUAMMOTO H3IbuBaHe Ha jasep Ha CuBr. Ilokazano e

IMOBBPXHOCTHO TPETHUPAHEC U IMOJTydYaBaHC HA KaHAJIM Ha CUJIMIKUECBA ITOBBPXHOCT B PAKUTEC HA ~ 10 pm.

B mopenunia ot pabotu ca pa3paboTeHU Ja3epHH CHUCTEMH OT THUIMA ,,0CHUTIATOP -yCHUIBaTeNn™ Ha
camoorpannuenu npexoau Ha Cu I ¢ BUCOKO KauecTBO Ha JIa3epHHUS CHON - Majika JU(paKIMOHHA
pazxonumoct. JleMOHCTpupaHa € BB3MOXKHOCTTa Ha CHUCTEMAaTa 3a MHUKPO MAaHHUIIYyJIMpaHe Ha
MMOBBPXHOCTH OT CWJIMIIMU U CTOMaHa KaTo ca MOJyYeHU PEIICThYHU CTPYKTYPH C pa3MepH Ha JTMHUHUTE
5-15 pm, KakTO ¥ OTBOPH B CHIIMILIMEBU, KEPAMUYHHU U CTOMaHEeHU 00pasuu ¢ pazmepu ot 5 10 100 pm.
Te3u um3cnenBaHus ca HOBO pa3BUTHE Ha paboTaTa MO Ja3epUTEe HAa CAMOOTPAHUYEHU MPEXOJIH,
MIPOBEXIaHU B JaboparopusTa. Pa3paboTeHo € U € pean3upaHo UMIIYJICHO 3aXpaHBaHE 3a JIa3epuTe

CbC CAMOOTPAHUYCHHU NNPEXOAHN, 3AIIUTCHO C IMAaTCHT.

B3anMonieficTBHETO Ha UMITYJICHO JIa3€PHO M3JIbYBAHE C MAaTEpUATa - TBBPJIU 00pa3liy, MeKa MaTepus
Y BB3JIyX € Cie/Baliara o0sacT Ha wu3cheaBaHus Ha TII. ac. . SlukoB. TpetupaneTo Ha oOpasuu OT
OOPOCHITMKATHO CTHKIIO, JOTUPAaHO Au , Ag ¢ fS U ns Ta3epHU UMITYIICH Pa3KprBa Bh3MOKHOCTHUTE Ja
ce M3I0JI3BaT TE3H MPOLIECH 3a Ch3/1aBaHe Ha MOIXOAIIM 3a TPAKTUYECKH U3M0I3BaHe CTpYKTypu (B4-
4+6; I'7-6+9). IlpunaraHero Ha ns MMIIYJICH OrpaHMyaBaT oOpa3yBaHETO HACTPYKTypu IO
MOBBPXHOCTTA, JIOKATO TPW Tpuiarane Ha fs mMImylce € BB3MOXKHO NHpenu3Ho (okycupaHe Ha
JT'3€PHOTO JTbUEHHE U TI03BOJISIBA J1a ce opMUpaT CTPYKTypu B oOema Ha oOpaszena. [Ipoenenu ca
MOJIpOOHN M3CIIEABAHMUS B 3aBUCHUOCT OT JIBJDKMHATA HA BBJIHATA Ha JIA3€PHOTO U3IbYBAHE, EHEPTHs Ha
uMmnysncurte, Opoil Ha mpuiaraHute umnysicu. M3cnensanu ca oOpas3iy, KOMTO ca MPEIBAPUTEIHO
OTrpsITU 1 00pa3uu 6e3 Ta3u npoueaypa. Ilpu odnbusane ¢ fs ummyscu B o6eMa Ha IETUPaHOTO CTHKIIO
ce oOpa3yBaT HAHOYACTHUIIM OT JIETHPAIMs METall - IIBETHU IeHTpoBe. HalmronasaT ce nedexTn B
o0pasera, KOUTO ca CBbp3aHU ¢ 00pa3yBaHETO Ha HaHOUYACTHULM. L[BeTHUTE LIeHTpOBe ce o0pa3yBar

KaTto I[C(beKTI/I HJIN OUPCKTHO. HpI/I OIPCACIICHU YCJIOBUA HA ITOBTOPHO o0JTbUBaHE CTPYKTYypara €€



peayuupa 10 Ha4anHOTO cheTossHue. HabmonaBano e o0pa3yBaHy Ha MOJMKPUCAIUYCKA CTPYKTYpa U

c HaGJ'IIO,I[aBaHO ICHCPpHUPAHEC Ha 2 XdpMOHHYHA.

Tperupanero Ha OMOCHBMECTUMU MaTepuaiu ¢ fs U ns UMIyJCH MO3BOJISABA J]a CE MOIYYaT CTPYKTYPH,
MOAXOJISAIIM 32 U3IMOI3BaHE B MEAUIIMHATA KAaTo ce N30srBa 00pazyBaHeTo Ha JeeKTH B OUOIOTHYHUTE
matepuanu (I'7.1+5). M3cnenBanu ca OMOCHBMECTHMHU MaTepuaiy Mpu oOxbyYBaHe ¢ ns u fs umysncu.
N3cneaBanu ca XapakTEpUCTUKUTE HA IOJYYEHUTE CTPYKTYpU B 3aBUCUMOCT OT IMapaMETpUTE Ha
JIa3epHUTE UHITYJICH - AbJDKMHA HA BbJIHATA HA JTAa3€PHOTO M3TbYBaHE, CHEPTHsIHA JIA3ePHUTE UMITYJICH
1 Opoil Ha MpuUJIaraHuTe JIa3epHU UMITYJICH. be3eneKkTpoJHO ca MoIy4eHd MeTalIu3upaHu KaHamu ot Pt
1 Pd u Sn cwe cenporusnenue 1 u 5 Q. IlokazaHo e, 4e Mpu NPUIIOKEHUE HA JIA3CPHU UMITYJICH CE
o0Opa3yBaT TBHKH CIIOEBE OT OHONMOJMMEpPHH MaTepHajd C TOBHIICHO ChIbpXKaHWE Ha Ag
HAHOYACTHUIM. 3a aHaiW3 Ha MOJYYCHHUTE CTPYKTYpU C€ M3MOJ3BAT Pa3NUYHU EKCIEPUMEHTATHU

TEXHHUKH - onThuecka crekrpockonus, SEM, XRD.

PasnpocTpaneHneTo U B3aMMOACHCTBHETO Ha fS JTa3epHU UMITYJICH C BB3JIyX MPEICTABIsBA HHTEPEC C
nporecute Ha (popMupaHe Ha UIAMEHTH U MAHMITYJUPAHETO HAa CBOOOJHHTE aTOMH M MOJICKYIIU C
noJieto Ha fs ma3epuu ummyiicu ( B4.1 + 3). W3cnenBanu ca pexxrMu Ha pa3npoCTPaHEHUE TIPU CHEPTHU
MOJT T€3W 32 CaMO(OKYCHPOBKA Ha JTbYCHHUETO. JlazepHusT 1bY ce pasnpocTpaHsBa 0e3 W3MEHEHHE Ha
I"aycoBus u 6e3 mucniepcusi. HabmrogaBaHo € M3Ip4YBaHe TIOPOACHO OT Pa3pOCTPAHSBALINS CE JIa3ePEeH
cHot. [IpeanokeH 1 MeXaHU3bM Ha 3aXBaT Ha HEYTPAIHUTE YACTHIM BHB (OKyca Ha Ja3epHHS CHOII.
N3kazaHa e XUmoTe3a 3a HAIMYUETO Ha MPOIEC Ha yAapHa HOHM3AIMS OT YCKOPEHHUTE OT JIa3epHOTO
MoJie HeyTpaJTHU YacTHIM. XHIloTe3ara ce 0asupa Ha (pakra, ue eHeprusita Ha JIa3epHOTO JTHUCHHE €
HEeJ0CTaThuHA 33 MHOTO(OTOHHA HOHM3AIMS ¥ HE 3aBUCH KBAJPATUIHO OT HHTCH3WTETA Ha JIa3ePHOTO

JI'bUCHHUE.
HayunuTte pesynraru Ha pabotute Ha 1. ac. I'. SIlHKOB MoraT /1a ce oTHecaT KbM:

- (l)opMyanaHe Ha HOBU XUIIOTE€3an; Ch3JaBaHC HAa HOBU MCTOAU 34 TPECTUPAHU HA O6GKTI/I, IoJIyd4aBaHC
Ha HOBH (I)aKTI/I; Cb31aBaHC HA HOBYU KOHCTPYKIIMHU HaA JIa3€PpU C MCTAJIHU MapH U IIPUIIOKCHNUEC HAa HAYUYHHA

IMOCTUIKCHHS B ITPAKTHUKATA.

6. OTpa)KCHI/IC Ha HAYYHUTC HY6J'II/IK3.I_II/II/I Ha KaHJIUJiaTa B HalllaTa U YYKACCTPAHHA JINTCPATYpa



PabGortute Ha ri.ac. I'. lHkoB ca muTHpanu 68 THTH OT IPYrd aBTOPU. 3HAYUTETHA YACT OT IIUTATUTE
nMat HedopmaineH xapakrep. Hampumep: cratust ['7-6 ce uutupa ot Schlotthauer, T., Nolan, D.,

Middendorf, P., Additive Manufacturing 42 102005 (2021)

“...In contrast to carbon fibers, glass fibers have a high transmission coefficient of 0.83 in the
range of 405 nm light [25]. This allows frequent fiber-light interactions and results in light
scattering and guiding, which increases with the fiber weight fraction...”;
Xianliang Fu ; Yi Li ; Xifeng Li ; Rui Tian ; Lugiao Yin ; Jianhua Zhang, DOI:
10.1109/ICEPT.2018.8480752, IEEE Xplore (2018)

“...The effects of laser annealing process on the change of the optical properties of gold doped
borosilicate glass have been researched [2]. N Nedyalkov et al. ..”
WNmu cratus I'7-8 ce mmrupa ot Chenthamara, Dhrisya, et al. Biomaterials research 23 1 1-29
(2019)*...The modification of size and shape of the gold nanoparticles covered with borosilicate glasses

have induced greater variations in optical properties [91]. ..”

Cratus B4-4 ce uutupa ot Bubli, L., Ali, S., Ali, M., Hayat, K., Igbal, Y., Zulfigar, S., Haq, A.U.,
Cattaruzza, E., Ceramics International, 46 (2) 2110-2115 (2020)

It is noteworthy to mention that the formation of color centers, their active role in the reduction of Au
oxide nanostructures in to Au nano- particles and eventually the precipitation of Au nanoparticles in to
nanoclusters depend upon the laser fluence and the number of applied pulses. There are two distinct
regimes of laser-matter interaction, which are categorized in terms of laser fluences as ablation
thresholds. For laser fluences lower than the ablation threshold, color centers are in- troduced in the
matrix which promote the formation of metal nano- particles. While, for laser fluences above the ablation
threshold, the color centers cause the precipitation of nanoparticles to nanoclusters and thus cause a
resonant plasmonic absorption [40].

7. HpI/I KOJICKTUBHHA HY6JII/IK3.I_II/II/I Ja ¢ OTACIIN ITPUHOCHT HA KaHAUAATa.

HpI/IHOCI/ITe Hal'. SlakoB Morat n1a ce OIPCACIIAT KAaTO IJIaHUPAHC Ha CKCTICPUMCHTAJIHUTC U3CJICIBAHUAA,
Cb31aBaAHC Ha KOHKPCTHATA CKCIICPUMCHTAJIHA allapaTypa, MPOBCKAAHC Ha CKCIICPUMCHTUTEC U aHAJIN3

Ha CKCIICPUMCHTAJTHUTEC NaHHH, KAKTO U B HAIIMCBAHETO HA CbOTBCTHUTE HY6HI/IKaHI/II/I.

8. KpI/ITI/ILIHI/I OCIECKKH T10 ChbIICCTBO HA NPCACTABCHUTC MATCPUAJIN HAMAM. 3abensa3ax HIKOJIKO Ilpe6HI/I

TCXHHUYCCKU IMTPOITYyCKa.
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https://doi.org/10.1109/ICEPT.2018.8480752

9. JInunu BIeyaTICHUS HA PCUCH3CHTA 3a KaHAuaaTa.

[loznaBam ri. ac. I'. SIlHkoB oT Bpemero korato Oeme aHraxupad kpM npoekta MHEPA. Toi uma
CBIIECTBEH MPUHOC B Ch3JaBAHETO Ha MH(PACTPYKTyparTa Ha jaboparopusara 3a fs nasepHa cucrema,
IyCKaHe B JIeHiCTBME Ha JlabopaTopHaTa amapaTypa M IpOBEXIaHE Ha ekcrepuMmeHTute. IIbpBure
pesyararu Osxa myonukyBanu B Bul. J. Phys. . u BcHuko ToBa B KpaTKUTE CPOKOBE, JUMUTHUPAHH OT

npoekTa. ['71. ac. I'. SIHKOB € u3rpajieH Hay4eH paOOTHHK ¢ ahUHHUTET KbM EKCIIEpUMEHTaIHATa paboTa.
10. MoTuBHpaHo # SCHO (HOPMYIHUPAHO 3aKITIOUCHUE

Cren kato ce 3a1o3Hax ¢ IpeJCTaBEHUTE 32 KOHKYPCa MaTEPUaId U HAyYHH TPYJOBE U Bb3 OCHOBA
HA HAYYHUTE U HAyYHO-NPUJIOKHHU NPUHOCH, KAKTO U HA HAYKOMETPUYHUTE AHHU M KAa4eCTBOTO Ha
HAy4YHUTE TPYAOBE NOTBBP:KAABaM, Y€ HAYYHUTE MIOCTHXKEHUS OTIOBAPAT U 3HAYUTEIHO HAOXBBPIIAT
n3uckBanusta Ha 3PACPDB, [lpaBunHuka 3a npunoxeHueTo My U Ha cboTBeTHUSA [IpaBunnuk Ha BAH
Y 3aBUIIEHUTE N3UCcKBaHUs Ha mpaBuwiiHuka HAa UDTT-BAH 3a 3aemane oT kaH11aTa Ha akaleMUYHaTa
JUIBXKHOCT ,,JIOLEHT B HayyHaTa o0jacT U mpodeCHOHATHO HampaBieHHE Ha KOHKypca. B wyactHocT
KaHIUJIAThT YJOBJETBOPSIBA MUHUMAIHUTE HAIMOHAJHM M3MCKBaHUA B HPOPECHOHATHOTO
HanpasieHue. He € ycTaHOBEHO IIIarnaTcTBO B IPEICTABEHUTE PAOOTH.

JlaBam cBOsITa MOJIOKUTEIHA OI[CHKA Ha KaH/AUaTypara.

II. OBIIIO 3AK/IIOYEHHE

Bb3 ocHOBa Ha TOPEM3NOKEHOTO, yOeJeHO NMpenopbhb4BaM HAa HAYYHOTO XypU Ja TMPEAJIOKH Ha
Hayunus csBer Ha UDTT-BAH na usbepe ra. ac. n-p 'eopru IlerkoB SIHKOB 1a 3aeMe akaJeMUYHATA
JUIBXKHOCT ,,JIOLIEHT B IpodecuoHanHo HampasieHue. 4.1. ®@usuveckn Hayku (,,Jlazepna ¢usuka,

¢u3MKa Ha aTOMUTE, MOJIEKYJIUTE U IJIa3MaTa U (U3MKa Ha BHJIHOBUTE MPOLIECH )
nmata 29.10.2023r.
Penenzenr:

/noanuc/



REVIEW

on competition for the academic position "assoc. professor" in specialty 4.1 Physical sciences -
"Laser physics, physics of atoms, molecules and plasma and physics of wave processes" for the

needs of IFTT-BAS according to the announcement in SG No. 60/14.07.2023;
with candidate: Georgi Petkov Yankov; assistant professor, PhD in IFTT-BAS

Reviewer: Kiril Borisov Blagoev, professor, DSc

L. 1. General description of the presented materials

Assistant professor G. Yankov obtained a bachelor's and master's degree from the Faculty of
Physics of "SU. St. Cl. Ohridski" majoring in engineering physics, quantum electronics and laser
technology. Started doctoral studies at IFTT - BAS in 2008. Successfully defended the dissertation
work for obtaining the scientific and educational degree "doctor" in 2014. During his doctoral
studies, he was appointed as a physicist at IFTT-BAS (2013). In 2013 was appointed as an assistant
at [IFTT-BAS. In 2014 - 2016 was appointed as a postdoc under the INERA project, after the
completion of the project he was appointed as the assistant prof. at IFTT. Assistant Professor G.
Yankov has completed short training courses at the Institute for Laser Systems, University of
Electro communications, Tokyo; on methods of analysis (SEM, XPS, LIBS) of surfaces modified
with fs laser pulses at the National Institute of Lasers, Plasma and Radiation Physics and Center
for advance laser technology - Bucharest; fs laser system training - Spectra Physics company -
California, USA. Associate Professor G. Yankov is a co-author of 26 articles in scientific journals,
of which 21 works with IF and IR and 2 works in Bul. J. of Phys. Works with IF have been
published in highly rated journals - the average IF is 3.07. His works have been reported at 42
conferences and congresses, of which 7 are national. Associate Professor G. Yankov is a co-author
of 1 recognized patent. Assistant Professor G. Yankov is the head of 2 projects with FNI of the
Ministry of Education and Culture; participated in the implementation of 8 scientific projects and
participated in 3 international projects. For participation in the competition, assistant prof. Dr. G.
Yankov has submitted the necessary documents - a list of articles and patent, official notes from
the co-authors about the candidate's contributions to their general works; list of participations in

national and international conferences; list of national and international projects with the



participation or under the leadership of assistant prof. G. Yankov; list of citations from other

authors.

2. Publications before and after obtaining the scientific degree.
Before the competition, Assistant prof. Dr. G. Yankov has published 3 scientific articles. 21
scientific papers, 1 patent were submitted for participation in the competition The scientific
publications under components B and G are published in journals with IF - 12; with Q1 are 6; with
Q2 are 4; with Q3 are 2; with Q4 are 2; 7 works have SJR. For 2 works with SJR in the database
there is no information about the presence of a quartile and they should have 10 points each in the
corresponding table. Thus, on component G the points are 264. The works have been published in
high-rated journals such as: Appl. Sur. Science, ACS Omega, Polymers, Optical Materials, Optics
Communications, Optical and Quantum Electronics. Together with the attached patent, the points
in components B and G exceed the minimum requirements. A list of participations in 35
international conferences is presented, of which 3 are invited reports, 10 are oral presentations.
The works were reported at 7 national conferences and seminars, of which 1 was an invited lecture
and 3 were oral presentations. As noted, in the certificates presented by co-authors Prof. N.
Nedyalkov and Assoc. prof. E. Yordanova for the contributions of assistant professor G. Yankov
in their common publications states that the contributions are in the preparation and conduct of the

experiments as well as the interpretation of the experimental data. Hirsch factor is 6.

3. General characteristics of the scientific, scientific-applied and pedagogical activity

of the candidate.
The scientific and scientific-applied work of Dr. G. Yaakov is dedicated to creating laser sources
and interaction of pulsed laser radiation with matter. The topic is relevant, since in this interaction
it is possible to discover and study new phenomena.

4. The pedagogical activity of the candidate.
The pedagogical work of Dr. G. Yaakov expresses himself in lectures to students of Fac. of Phys.
at SU. “St. Cl. Ohridski" for the laser laboratory with fs laser source, as well as training of potential
doctoral students to work with laser systems.

5. Main scientific and scientific-applied contributions.



The research and creation of laser sources is related to the traditional theme of the laboratory
"lasers with metal vapors", creation and research of laser sources operating on self-limited
transitions of Cu and Sr atoms (works G7 - 11, 12, 13, 14, 15 ; G9). A Sr I transition amplifier
laser system with a wavelength of 6.5 um was created. This wavelength is particularly suitable for
irradiation and training of soft tissues. Simultaneous generation of 3 Sr+ lines in the near-IR region
was obtained. The visible emission of a CuBr laser was used for alinged of the laser system.
Surface treatment and fabrication of ~10 pm channels on a silicon surface in crayfish is
demonstrated.

In a series of works, laser systems of the "oscillator-amplifier" type of self-limited transitions of
Cu I with high quality of the laser beam - small diffractions have been developed. The system's
ability to micromanipulate silicon and steel surfaces has been demonstrated, producing lattice
structures with line sizes of 5-15 pm, as well as holes in silicon, ceramic and steel samples with
sizes from 5 to 100 um. These studies are a new development of the work on self-limited transition
lasers carried out in the laboratory. A pulsed power supply for lasers with self-limited transitions
has been developed and implemented, protected by a patent.

The interaction of pulsed laser radiation with matter - hard samples, soft matter and air is the next
area of research of assist. prof. G. Yankov. The treatment of samples of borosilicate glass doped
with Au, Ag with fs and ns laser pulses reveals the possibilities of using these processes to create
structures suitable for practical use (B4-4+6; G7-6+9). The application of ns pulses limits the
formation of structures on the surface, while the application of fs pulses enables precise focusing
of the laser radiation and allows the formation of structures in the volume of the sample. Detailed
studies have been carried out depending on the wavelength of the laser radiation, energy of the
pulses, and number of applied pulses. Samples that were pre-annealed and samples without this
procedure were examined. When irradiated with fs pulses, nanoparticles of the alloying metal -
colored centers - are formed in the volume of the alloyed glass. Defects in the sample are observed,
which are related to the formation of nanoparticles. Color centers are formed as defects or directly.
Under certain conditions of re-irradiation, the structure is reduced to the initial state. Formation of
a polycrystalline structure was observed and generation of 2 harmonic was observed.

Treatment of biocompatible materials with fs and ns pulses allows obtaining structures suitable for
use in medicine while avoiding the formation of defects in biological materials (G7.1+5).

Biocompatible materials under ns and fs pulse irradiation were investigated. The characteristics of



the obtained structures were investigated depending on the parameters of the laser pulses -
wavelength of the laser radiation, energy of the laser pulses and number of applied laser pulses.
Metallized channels of Pt and Pd and Sn with a resistance of 1 and 5 Q were obtained. It has been
shown that upon application of laser pulses, thin layers of biopolymer materials with an increased
content of Ag nanoparticles are formed. Various experimental techniques are used to analyze the
obtained structures - optical spectroscopy, SEM, XRD.

The propagation and interaction of fs laser pulses with air is of interest with the processes of
filament formation and the manipulation of free atoms and molecules with the field of fs laser
pulses (B4.1 + 3). Propagation modes at energies below those for self-focusing of the radiation
have been investigated. The laser beam propagates without Gaussian variation and without
dispersion. Emission from the propagating laser beam was observed. A mechanism of capture of
the neutral particles in the focus of the laser beam is also proposed. A hypothesis has been proposed
for the presence of a process of impact ionization by neutral particles accelerated by the laser field.
The hypothesis is based on the fact that the energy of the laser radiation is insufficient for
multiphoton ionization and does not depend quadratically on the intensity of the laser radiation.
The scientific results of the works of Dr. G. Yaakov can refer to: - formulation of new hypotheses;
creating new methods for treating objects, obtaining new facts; creation of new designs of metal

vapor lasers and application of scientific achievements in practice.

6. Reflection of the candidate's scientific publications in our and foreign literature.
Scientific papers of assist. prof. G. Yankov have been cited 68 times by other authors. A
significant part of the quotes are informal in nature. For example: paper G7-6 is cited by
Schlotthauer, T., Nolan, D., Middendorf, P., Additive Manufacturing 42 102005 (2021) "...In
contrast to carbon fibers, glass fibers have a high transmission coefficient of 0.83 in the range of
405 nm light [25]. This allows frequent fiber-light interactions and results in light scattering and
guiding, which increases with the fiber weight fraction...”; Xianliang Fu; Yi Li; Xifeng Li; Rui
Tian; Luqiao Yin; Jianhua Zhang, DOI: 10.1109/ICEPT.2018.8480752, IEEE Xplore (2018)
"...The effects of laser annealing process on the change of the optical properties of gold doped
borosilicate glass have been investigated [2]. N Nedyalkov et al. ..” Or article G7-8 is cited by
Chenthamara, Dhrisya, et al. Biomaterials research 23 1 1-29 (2019)"...The modification of size

and shape of the gold nanoparticles covered with borosilicate glasses have induced greater



variations in optical properties [91]. ..” Article B4-4 cited by Bubli, 1., Ali, S., Ali, M., Hayat, K.,
Igbal, Y., Zulfigar, S., Haq, A.U., Cattaruzza, E., Ceramics International, 46 (2) 2110-2115 (2020)
“...It is noteworthy to mention that the formation of color centers, their active role in the reduction
of Au oxide nanostructures in to Au nano-particles and eventually the precipitation of Au
nanoparticles in to nanoclusters depend upon the laser fluence and the number of applied pulses.
There are two distinct regimes of laser-matter interaction, which are categorized in terms of laser
fluences as ablation thresholds. For laser fluences lower than the ablation threshold, color centers
are introduced in the matrix which promote the formation of metal nano-particles. While, for laser
fluences above the ablation threshold, the color centers cause the precipitation of nanoparticles to

nanoclusters and thus cause a resonant plasmonic absorption [40].”

7. In the case of collective publications, the candidate's contribution should be
separated.
The contributions of Dr. G. Yankov can be defined as the planning of the experimental studies,
the creation of the specific experimental set-ups, the conduct of the experiments and the analysis

of the experimental data, as well as in the writing of the relevant publications.

8. I have no critical comments on the substance of the presented materials. I noticed a

few minor technical glitches.

9. Personal impressions of the reviewer about the candidate.
I know Dr. G. Yankov from the time when he was engaged in the INERA project. He has made
a significant contribution to the creation of the infrastructure of the fs laser system laboratory, the
commissioning of the laboratory equipment and the conduct of the experiments. The first results
were published in Bul. J. Phys. and all this within the short time frame limited by the project.

Assist. prof. G. Yankov is scientist with an affinity for experimental work.

10. Reasoned and clearly formulated conclusion.
After having familiarized myself with the materials and scientific works presented for the
competition and based on the scientific and scientific-applied contributions, as well as the science-

metric data and the quality of the scientific works, I confirm that the scientific achievements meet



and significantly exceed the requirements of ZRASRB, the Regulations for its application and the
relevant Rules of the BAS and the increased requirements of the rules of the IFTT-BAS for the
candidate's occupation of the academic position of "associate professor" in the scientific field and
professional direction of the competition. In particular, the candidate satisfies the minimum
national requirements in the professional direction.

No plagiarism was found in the submitted works.

I give my positive assessment to the application.

I1. GENERAL CONCLUSION

Based on the above, I strongly recommend the scientific jury to propose to the Scientific
Council of IFTT-BAS to elect assistant professor Dr. Georgi Petkov Yankov to take the
academic position of "associate professor" in a professional direction. 4.1. Physical Sciences

("Laser Physics, Physics of Atoms, Molecules and Plasmas and Physics of Wave Processes")

29.10. 2023 Reviewer:

/signature/


https://translate.google.bg/saved
https://translate.google.bg/saved
https://translate.google.bg/contribute
https://translate.google.bg/contribute

