12. Pe3tometa Ha peueH3npaHuTe Ny6anKauum Ha 6bArapcku U aHIMUCKU €3UK,
C KOUTO Ce Yy4acTBa B KOHKypca.

B4.1. E lordanova, G Yankov, S Karatodorov, L Kovachev, “Exceeding the boundaries of the
paraxial spatio-temporal nonlinear optics and filamentation for ultrashort laser pulses”, ACS
Omega, (2022) IF=4.132, Q1

Abstract: An impressive phenomenon of observed plasma instability and conical emission under
the propagation of ultrashort laser pulses in the air is reported. The discussed novel findings
demonstrating nonlinear effects are incapable to be explained in the standard spatio-temporal
paraxial optics. Three main mechanisms are investigated. The first one is related to the nonlinear
nonparaxial mechanisms for waveguiding of femtosecond pulses, the second one considers the
mechanism of a single filament formation at weak ionization. The third mechanism demonstrates
a new physical effect leading to collision ionization with intensities in the range of 1010 — 1011
W/cm2. Furthermore, a new ionization regime of instability is suggested at intensities below the
critical thresholds for multi-photon and tunnel ionization. The experimental results and findings
are supported by performed theoretical analyses and numerical simulations.

Pestome: B Hactoswarta pabota ce Aoknaga 3a BrneyatnaBaw, ¢eHOMeH Ha HabnogaBaHa
naasmeHa HecTabUAHOCT M KOHMYHA eMUCUA NPU Pa3NPOCTPAHEHMETO Ha CBPBX KbCW Na3epHu
MMNyACKU BbB Bb3AyX. [lpeacTaBeHUTe M OOCHKAAHM HOBM OTKPUTUA, AEMOHCTpMpaLLU
HeNMHeNHN epeKTn, He moraT ga 6baaT 06ACHEHU CbC CTaHAAPTHATA NPOCTPAHCTBEHO-BPEMEBA
napakcuManHa onTuka. MN3cnepBaHuM ce TPM OCHOBHWM MexaHu3ma. [MbpBMAT e cBbp3aH ¢
HENMHENHUTE HeMapaKCMa/iHU MeXaHW3MKW 3a BbAHOBOAEHE Ha (GeMTOCEeKYHAHW WMMYACH,
BTOPUAT pasrnexga mexaHnama Ha popmupaHe Ha eguHUYeH dmunameHT npu cnaba MoHM3sayms.
TpeTuaT MexaHu3bM AEeMOHCTpMpa HOB ¢u3nyeH edeKkT, Bogell A0 yAapHa MoHM3auua c
NHTEeH3uTeTU B AMana3oH 1010 — 1011 W/cm2. OcBeH ToBa ce npeasiara HOB MOHU3aLUMOHEH
PEXMM Ha HEeCcTabWAHOCT NPU UHTEH3UTETU NoA, KPUTUYHWUTE nparoBe 3a MHOrodOTOHHA W
TYHEeNHa WoHM3aumsa. EKcnepumeHTanHUTE pe3ynTatM ca MNOAKPENEHU OT U3BbPLUEHMU
TEOPETUYHM aHA/IN3U U YUCAEHU CUMYTALUN.



B4.2. G Yankov, E lordanova, L Kovachev, ,,Radiation forces and compression of neutral particles
by an optical lens”, Elsevier, Optik, S0030-4026(22)01710-7 (2022) IF = 2.840, Q2

Abstract: The ultra-short optical pulses can be used for the confinement of neutral particles by
an additional optical longitudinal force, connected with the Poynting vector and the influence of
the magnetic field on their polarizability. The Poynting vector is connected also to the intensity
of the electromagnetic field. On other hand, the intensity of a laser pulse can be manipulated by
an optical lens, and thus, indirectly, the optical force can be increased or decreased or its
direction to be changed. This in turn enables a unique possibility for the compression of neutral
atoms, molecules, and particles into the focus of the lens. Here, we reported on an experimental
study of neutral particle confinement in the focus of femtosecond laser pulses and further
confirmed by a theoretical investigation. The findings demonstrate an innovative approach to the
compression and confinement of neutral particles within the focal plane of a lens and their
further manipulation. Feasible applications could be in the field of cold nuclear fusion and cooling
of light-neutral atoms and molecules.

Pe3stome: CBPbX KbCUTE ONTUYHM MMMYACKU MOTaT A4a Ce M3M0/13BaT 3a 3axXBallaHe Ha HeyTpaHu
4acTUUM 4Ype3 AOMbAHUTENIHA ONTMYHA HaANbXKHa CMMa, CBbpP3aHa C BeKTopa Ha MONHTUHT M
B/IMAHMETO Ha MarHUTHOTO MOJ1Ie BbPXY TAXHaTa NOAAPU3NPYEMOCT. BEKTOPBT Ha MONHTUHT CbLIO
Taka e CBbpP3aH M C MHTEH3UTETa Ha e/1eKTPOMarHMTHOTO none. OT gpyra cTpaHa, UHTEH3UTETbT
Ha NasepeH UMMNY/AC MOXE Aa Ce MaHUMY/AMpa OT OMNTMYHA Nella U Mo TO3U HAaYMH KOCBEHO
OonTMYHaTa cuna Moxe da bbae yBesnYeHa WM HamaneHa, UAM HelHaTa MOoCcoKa Aa 6bae
npomeHeHa. ToBa OT CBOA CTpaHa MpeAoCTaBA Bb3MOMKHOCT 33 YHMKa/IHA Bb3MOMKHOCT 3a
KOMNpecupaHe Ha HeyTpaiHM aTOMW, MONEKYNM U YacTuuM BbB (PoKyca Ha neuiata. TyK
[OKNagBame 3a EKCMepuMMEeHTa/IHO M3c/neABaHe Ha 3axBallaHe Ha HeyTpa/IHM 4YacTUuM BbB
¢doKyca Ha HemMTOCeKyHAHW Na3epHU MMMYACKM U MOTBLPAEHO OT TEOPETUYHO Wu3c/edBaHe.
MonyyeHnte pes3yntatM [AEMOHCTPUPAT MHOBATUMBEH MNOAXOA KbM KOMMNPECUPaHeTo U
3aXBallaHETO Ha HeyTpasHW 4YacTMuM BbB ¢OKasHaTa paBHMHA Ha Nnewarta M TAXHaTa no-
HaTaTblUHA MaHUNyNauma. Bb3MOXKHN NPUNOXKEHUA moraT ga 6baaT HamepeHu B ob6nacTTa Ha
CTYAEHMUA AAPEH CUHTE3 U OXNaXKAaHETO Ha HeyTPaiHXU aTOMU U MONEKYAN.

B4.3. lordanova, G.Yankov, S.Karatodorov, L.Kovachev, , Diffraction-free femtosecond optics”,
Elsevier, Optik, 267 (2022) IF = 2.840, Q2

Abstract: In the present experiment, a diffraction-free propagation regime of 35 fs pulse with
powers significantly lower than the critical self-focusing is observed. This regime is characterized
by preserving the initial Gaussian profile of the pulse at several diffraction lengths and without
Fresnel diffraction. The theoretical investigation shows that such an effect can be obtained in the
frame of nonparaxial evolution equation only and pulses with a light disk form. The numerical
solving of the no paraxial equation confirms the theoretical and experimental results under
investigation.



Pesiome: B HactoAwmMA eKkcnepMMeHT e HabntogaBaH peMm Ha pasnpocTpaHeHue 6es
andpakuma Ha 35 fs nazepeH MMnyc ¢ MOLWHOCTU, 3HAYUTENHO MNO-HUCKMU OT Ta3u 3@ KPUTUYHOTO
camo ¢oKycupaHe. TO3M peXUM Ce XapaKTepusmpa CbC 3anasBaHe Ha MbPBOHAYANHUA rayccoB
npoduna Ha MMNyaca NPU HAKONKO AUGPAKUMOHHU OAb/KUHU N 6e3 PpeHenosa audpakuyms.
TeopeTMYHOTO M3cneaBaHe MOKa3Ba, Ye TakbB ePEeKT MOXKe Aa ce NoAy4Yn Camo B pamMKUTe Ha
HenapaKCUaNHO eBONOLLMOHHO YPaBHEHMNE U UMNYACU C POpPMa HA CBETAMHEH ANCK. YMcneHoTo
pewaBaHe Ha HenapakCMasiHOTO YpaBHEHME MOTBbPXKAaBa MONYYEHU TEOPETUYHU U
eKCNepuMeHTaNHM pe3yaTaTu.

B4.4. N. Nedyalkov, N. E. Stankova, M. E. Koleva, R. Nikov, L. Alexandrov, R. lordanova, E.
lordanova, G. Yankov, , Laser processing of noble metal doped glasses by femto- and nanosecond
laser pulses, Applied Surface Science, 475 479-486,(2019) 1F(2019) = 6.182, Q1

Abstract: This work represents results on the response of noble metal-doped borosilicate glass
to laser radiation with femto- and nanosecond pulse duration. The material under study is
obtained by conventional melt quenching method as samples with noble metal concentration
varied up to 10 wt% are fabricated. Optical and morphology changes of the glass samples induced
by application of laser pulses with a wide range of parameters are studied. Below the permanent
modification threshold, defects associated with formation of color centers in the material are
observed and their properties as a function of the processing conditions are discussed. It is found
that at certain conditions laser irradiation may induce direct formation of noble metal
nanoparticles in the glass. When permanent morphology modifications are induced, different
micro- and nanostructures are observed depending on the laser parameters. The morphology of
the ablated area is studied as function of the laser fluence and number of the applied pulses. It
is found that the presence of noble metal in the glass at concentrations up to 10 wt% (the
maximal used) does not influence the ablation rate at both femto- and nanosecond ablation. The
formation of defects and the composition of the material in the vicinity of the ablated zone are
also discussed.

Pe3tome: Ta3u paboTa npepncraBa pes3yntatv OT peakuuATa Ha nermpaHo ¢ bnaroposeH meTtan
H6O0pPOCUNMKATHO CTHKNO NPM B3aMMOAENCTBUE C Nla3epHO AbYyeHne ¢ GemMTOo- U HAHOCEKYHAHA
NPOADB/IKUTENHOCT Ha Mmnynca. MN3cnenBaHMAT maTepuan e NosyvyeH Yype3 KOHBEHLUMOHaNeH
MEeTOoZ, 33 OXJlaXAaHe B CTOMW/IKAa, KaTo ca NOoJyYeHM Npobu ¢ KOHUEHTpauun Ha baaropoaeH
meTan, Bapupawm ao 10 wt%. U3cneaBaHn ca onTMYHUTE U MOPDONOTMYHMUTE NPOMEHMN Ha
obpasuunTe, BCAeACTBME HA 0ONbYBAHE C N1a3epPHM MMMYACKM B WUMPOK AMANA30H OT paboTHu
napameTpu. HabnaogasaHu ca gedekTn, Nod NOCTOAHHUA npar Ha moanduKauua, CBbpP3aHKU C
06pasyBaHeTO Ha LUBETHW LLEHTPOBE B MaTepuana M ca AUCKYTUPaAHU TEXHUTE CBOMCTBA KaTo
GYHKLMA OT yCNoBMATA HA JflasepHaTa moauduKauma. YCTAaHOBEHO e, Ye Npu onpeneneHu
YCN0BUA Na3epHOTO 061byYBaHe MOXe Aa Npeau3BUKa ANPEKTHO obpasyBaHe Ha HaHoYacTMUM
oT 6naroposeH meTan B CTbKAoTo. KoraTto ce uWHAyUMpPAT MOCTOAHHU MOPPONOTrUYHM
moanduKaumm, ce HabnwgasBaT pPasMYHU MUKPO- M HaAHO- CTPYKTYpM B 33aBMCMMOCT OT



NPUIOXKEHUTe NasepHn napametpu. Mopdonorusata Ha abanpaHaTa 30Ha € Us3cnenBaHa, Kato
GYHKUMA Ha NABTHOCTTA Ha /1a3epHUA b4 M 6poA Ha NPUNOKEHUTE UMMYNCU. YCTAHOBEHO €, Ye
Ha/n4MeTo Ha BnaropoaeH MeTan B CTbKAOTO B KOHUeHTpauun fo 10 wt.% (makcumanHo
N3MON3BAHUTE) HE OKa3Ba BAINSIHWE BbPXY CKOPOCTTA Ha abiaums KakTo npu pemTto-, Taka u npu
HaHO- CeKyHAHa abnauma. ObcbaeHM ce CblLo Taka 06pasyBaHETO HA AedeKTU M CbCTaBa Ha
n3cnenBaHuA matepuan B 61130CT f,0 30HATa Ha abnauusa.

B4.5. G. Yankov, S. Karatodorov, V. Mihailov, V. Tankova, N. Nedyalkov, E. lordanova, ,,Damage
threshold in ablation regime induced by femtosecond laser irradiation on transparent media“,
Comptes Rendus de I’ Academie Bulgare des Sciences Comptes Rendus de I’Académie Bulgare
des Sciences, vol. 76, No. 3, pp. 343-351, 2023, IF = 0.326 3a 2021 r., Q3 B Scopus

Abstract: The current work is a case study of ongoing in-depth extensive fundamental research
on the plasma formation and relaxation dynamics in transparent media induced by mid- and
short-wavelength infrared laser pulses. The experimental investigation is performed on a 35 fs-
laser system setup. The working parameters such as laser energy and the number of pulses are
varied. The experimental measurements are applied on borosilicate glass samples doped with
gold nanoparticles. The effects of the applied laser pulses and their consequence on laser-
induced ablation damage thresholds are investigated and discussed. The results from this case
study provide valuable information and a deeper understanding of the research on plasma
formation and dynamics induced by femtosecond infrared laser pulses in solid transparent glass
media.

Pestome: HacroduwaTta paboTta e 4YacT oT Tekywo 3aabibo4yeHo M obwnpHo PyHAAMEHTANHO
nscnegBaHe Ha GoOpMMUPaAHETO Ha M1a3ma U AMHAMMKATA Ha penakcauumsa B Npo3payvyHn cpeaum,
npeAan3BUKaHN OT MHPpPaAYEPBEHM NAa3EPHU UMMYJICU CbC CPeAHA U KbCa Ab/XKMHA HA Bb/HATa.
EKCnepMmeHTanHOTO M3cnenBaHe e M3BbpLIeHO 4Ype3 35 pemToceKkyHAHa nasepHa cuctema.
PaboTHUTEe napameTpu, KaTo Jla3epHa eHeprus U 6pol UMNYACU Cca  MPOMEHSHMU.
EKCnepMmeHTanHUTe M3MepBaHUA ca MPUIOXKEHU BbpPXy 06pasuM oT 6OPOCUANKATHO CTBLKIO,
NIeTMPaHuM CbC 31aTHMU HaHoYacTUUM. EQeKTUTe OT NPUNONKEHUTE NAa3ePHU UMMNYACU U TAXHOTO
BAUSIHWE BbPXY NparoBeTe Ha paspylleHune OT la3epHOo MHAyuMpaHa abnaumsa ca uscnenBaHu 1
obcbaeHU. Pesyntatute OT TOBa EKCMEPUMEHTANHO Mpoy4yBaHe MPeAoCTaBAT LEeHHa
nHdpopmauma n no-3agbnboyeHo paszbupaHe Ha nscnegBaHUATa BbpXy GOpMUpPaAHETO Ha Nia3ma
N AMHaMWKaTa, Npeaun3BMKaHa oT GeMTOCeKYHAHU MHbpaYepBeHN Na3epHN UMNY/ICK B TBbPAM
NPO3pPayYHKN CTbKAEHU cpeau.

B4.6. G. Yankov, E. lordanova, N. Nedyalkov, M. Zamfirescu, “Preliminary results on non-linear
effects in Au-ion-doped glass materials irradiated by femtosecond laser pulses” Journal of
Physics: Conference Series, 1492(1) 012060 (2020) IF(2020) = 0.55, Q4



Abstract: Our research was motivated by the specific properties of noble-metal nanoparticles
and their wide applications. The resonance frequency for noble-metal nanostructures is in the
near-UV and visible spectral ranges, where most of the commercially-available lasers oscillate.
This makes these materials attractive candidates for studying their properties in view of efficient
applications. We investigated filaments formation in Au-ion-doped glass materials, transparent
in the visible range, during irradiation by femtosecond laser pulses. Second harmonic generation
in the media was observed as well. This proved the formation of polycrystalline structures inside
the media after femtosecond laser radiation. Further, self-phase modulation and continuum
were observed. Thus, the nonlinearity of the media is higher than that of glass not doped with
noble-metal particles. The nonlinear effects in the samples were investigated in terms of the laser
beam parameters. The laser energy applied was between 10 — 40 pJ. The wavelengths used were
in the range 240 — 2600 nm, as generated by an optical parametric amplifier system (TOPAS). The
regenerative Ti:Sapphire amplified laser system emits at a central wavelength of 800 nm with a
pulse duration of 35 fs and 1-kHz repetition rate.

Pesiome: M3cnenBaHeTo e MOTMBMPAHO OT crneunduyHUTe CBOMCTBA Ha HaHoYacTUUMTE OT
61aropogHN MeTann 1 TAXHOTO LUMPOKO NPUNOKEHMEe. Pe30HaHCHATA YeCcToTa 338 HAHOCTPYKTYpH
oT 6naropoaHu meTanu e B 61nskma UV n BUAMMMA cneKkTpasieH AManasoH, KbAeTo NOBEYETO OT
HAaAMYHUTE B TbProBCKAaTa MpeXKa Jasepu uM3nb4yBaT. ToBa nNpaBu Tesnm maTepuanu
npusneKkaTeneH nsbop 3a nscneasaHe Ha CBOMCTBATA UM C orneg Ha ePpeKkTUBHU NPUNOKEHUA.
N3cnepBaHo e popmmpaHeTo Ha PUNAMEHTH B NernmpaHun ¢ Au-MoHM maTepumanmn, NpPo3padvHn BbB
BMOAMMMA [ManasoH, No Bpeme Ha o06nbyBaHe C PemMTOCEKYHAHM Na3epHU  UMMYACH.
HabntopgaBaHo e M reHepupaHe Ha BTOpPAa XapMOHMYHA B cpegaTa. ToBa NOTBbPK/AaBa
obpasyBaHETO Ha NONMKPUCTANHM CTPYKTYPU BbTPe B cpedaTa cnel GemMTOCEKYHAHO Na3epHOo
obnbuBaHe. OcBeH ToBa ce HabogaBa M camodaszoBa MoAyNaLMA U KOHTUHYYM. MOTBbPAEHO €,
4ye HeNMHEMHOCTTa Ha cpegaTa e MO-BMCOKA OT TasW Ha M3cnenBaHWUTE CTbKIa, KOMTO He ca
NernpaHm c YactTmum Ha bnaropoaeH meTan. HennHenHuTe epekTn B NnpobuTe ca nscnegBaHu no
OTHOLLEHMEe HA NapamMeTpuTe Ha NasepHua abvu. NpuaorxKeHaTa nasepHa eHeprua e NPOMeHAHa B
AmanasoHa ot 10 — 40 J. M3nonssaHUTe AbAXKUHU HA Bb/IHUTE ca B AnanasoHa 240 — 2600 nm,
reHepMpaHM OT cucTema C OnNTuYeH napameTpuyeH ycunsaTten (TOPAS). PereHepaTtvBHaTa
Ti:Sapphire ycuneHa nasepHa cuctema U3nbyBa NpuU LEeHTpa Ha AbAXKMHA Ha Bb/iHaTa oT 800 nm
C NPOABMKUTENHOCT HA umnynca oT 35 fs n 1-kHz yectota Ha nosTOpEHME.

I7.1. Georgi Yankov, Nadya Stankova, Ekaterina lordanova, “The effect of femtosecond laser
pulse irradiation on the properties of advanced medical grade PDMS polymer”, Comptes Rendus
de I’Académie Bulgare des Sciences, vol. 76, No. 2, pp. 175-183, 2023. IF = 0.326 3a 2021 r., Q3
B Scopus

Abstract: The study investigates the effect of the femtosecond laser pulse irradiation on the
modification and activation effects of medical-grade polydimethylsiloxane (PDMS) polymer. The
motivation of the research is based on the continuous interest and variety of applications of the



PDMS material in medicine and implantable neural interface devices. The PDMS is the preferred
material due to its exceptional properties such as high biocompatibility and biostability,
mechanical flexibility and stability, optical transparency from UV to near IR spectral region, and
cost-effectiveness. The experimental investigation is performed by a femtosecond laser system
with a pulse duration of 35 fs operating at a repetition rate of 1 kHz. Consistent sets of
measurements are performed to analyze and characterize the effect of the laser beam
parameters on the optical absorption, and surface morphology concerning the laser-treated
zones. The morphology and the optical properties of the PDMS are investigated to activate its
surface for successful metallization of the modified tracks. The reported findings and
observations specify favorable results of the implementation of the ultrafast laser-based method
for micro- or nano-processing of optically transparent biopolymers for interface devices in
bioengineering technologies such as neural implants and interface applications.

Pe3stome: lNpoyyBaHeTo nscneasa epekta Ha GeMTOCEKYHAHO MMMNYACHO Nla3epHO 06abyYBaHe
BbPXy epeKkTute Ha MoaudUKaALMNA N aKTUBUPAHE Ha NOAMMEP NOAUANMETUNCUNOKCAH (PDMS).
MoTunBaumaTa Ha U3CNeABaHETO Ce OCHOBABA HA HEMPEKbCHATUA UHTepPeC U pa3HoobpasneTo ot
npunoxeHna Ha PDMS matepurana B MeguuUnHATA U UMNIAQHTUPYEMUTE HEBPOHHU MHTEPdENCHM
ycTponctea. PDMS e npeano4yntaHMAT maTtepuan nopagu U3KAUYUMTENHUTE CM CBOMCTBA KaTo
BMCOKa BMOCHBMECTMMOCT U BMOCTAabUAHOCT, MeXaHWYHA MbBKABOCT M CTAabMAHOCT, ONTUYHA
NpPO3pa4YHOCT OT YATPaBMOJieTOBaTa A0 6/113KaTa MHPpayepBeHa crnekTpasHa obaacT, U ceoATa
peHTabunHOCT. EKcnepumeHTanHOTO U3cieABaHe e OCbLLEeCTBEHO C NOMOLTa HAa GeMTOCEeKYHAHA
Na3epHa cuctema € NpoabAXKUTENHOCT Ha umnynca 35 fs, paboTela npu yectoTa Ha NOBTOPEHME
1 kHz. M3BbpLlUEHN ce noc/ieaoBaTeNIHM M3MEpPBaHUA, 38 Aa Ce aHanM3Mpa M XapakTepusupa
edeKTbT OT NapameTpuTe Ha Na3epPHMA Nbd BbPXY ONTUYHATA abcopbumna n mopdonaormara Ha
NOBBPXHOCTTA MO OTHOLIEHME Ha TpeTupaHwuTe C fasep 30HM. Mopdonormata U onNTUYHUTE
cBoictBa Ha PDMS ca u3cneaBaHu, 3a Aa Ce OCUTYpPU aKTUBMPAHE Ha MOBBLPXHOCTTA My 3a
ycrnewHa metanmsauma Ha moandumumpaHnte 30HU. [loknaasaHMTe KOHCTAaTaUUmM U HabawaeHna
NoKa3eaT 61aronpUATHU YCAOBUA NPU NPUAAraHeTo Ha /1a3epeH MeTo/ CbC CBPbXKbCU MMMYCKU
338 MMKPO- WM HaHO-06paboTKAa Ha OMNTMYHO NpPo3payHM Buononumepu 3a UHTEPPENCcHU
YCTPOMCTBA, KaTO HEBPOHHM MMNAAHTU U Pa3HOODOPa3HU MHTePDENCHU NPUNOKEHUA.

[7.2. E. lordanova, G. Yankov, N. Stankova, N. Nedyalkov,“Modification and activation of the
surface of medical-grade PDMS after irradiation by ultrashort laser pulses”, Journal of Physics:
Conference Series, IOP Publishing, 2240(1) 012051 (2022) IF(2022) = 0.547, Q4

Abstract: The present research aims to investigate the modification and activation effects on
medical-grade polydimethylsiloxane (PDMS) polymer irradiated by ultrashort laser pulses. The
motivation of the current study is based on the wide use of the PDMS material in medicine and,
more specifically, in implantable neural interface applications. Systematic measurements are
carried out to characterize the effect of the laser beam parameters on the optical absorption and
the surface morphology with respect to the laser-treated zones. The PDMS polymer is modified



by surface tracks after the femtosecond laser processing. The optical properties of the PDMS are
investigated to prove the effective laser activation of the surface, which ensures further
successful metallization of the modified tracks. It is seen that defective transformations occur in
the entire laser-treated area when the number of pulses is increased. The preliminary
observation indicates promising results regarding the implementation of such a laser-based
method for micro- or nano-processing of optically transparent biopolymers for interface devices
in bioengineering technologies, such as neural implants and interface applications.

Pe3tome: HacTtoAwaTta HaydyHOMbNeaoBaTeNncka pabota nma 3a uen ga mscneasa epektute Ha
MogubUKaLMA N aKTUBMPAHE BbPXY MEAULIMHCKU NMOAUMEP Ha NoananmeTuacunokcaH (PDMS),
061 bYEH CbC CBPBXKbCU NasepHM mmnyacu. MoTuBaumATa Ha HACTOALWOTO M3Cc/nenBaHe ce
OCHOBaBa Ha WWPOKOTO m3nonseaHe Ha PDMS matepuana B meamumHaTa M No-cneunanHo B
NPUNOXKEHUATA 332 UMNAAHTUPYEMU HEBPOHHU UHTepdencu. MNpoBeseHN ca CUCTEMATUYHM
M3MepBaHMUA, 3a [a ce XapaKTepusmpa edeKTbT OT NapameTpuTe Ha Na3epHUs Nbd BbPXY
onTMyHaTa abcopbuma n mopdonornaTa Ha NOBBLPXHOCTTA MO OTHOLWIEHME Ha TPETUMPAHUTE C
nasep 30Hn. PDMS nonvmepdsbT ce moaudumumpa ypes nosyvyaBaHe Ha NMOBbPXHOCTHWU KaHaAW,
BC/eACTBME Ha ¢demTocekyHaHaTa JsiadepHa obpaboTka. OnTuyHuTe cBokcTBa Ha PDMS ca
n3cneaBaHu C Uen AoKasBaHe Ha ePeKTUBHOTO /1a3epHO aKTUBMPAHE Ha MOBBPXHOCTTA, KOETO
OCUTypABa NO-HATATbLLUHO yCNewHo meTannsnpaHe Ha moanduumpaHute cnegu. OnpeaeneHo e,
4ye Npu yBennM4aBaHe Ha 6poOA Ha UMNyACUTE Ce NONYy4aBaT TPAaHCHOPMALMM B LANATa TPETUPaHaA
C nasep 30Ha. MNpegBaputenHoTo HabaaeHWe Noka3Ba obelwasalLy pe3yaTaTv No OTHOWEHMeE
Ha NpMAaraHeTo Ha TaKbB 1a3epHO 6a3MpaH MeToz 32 MUKPO- MM HaHO- 06paboTKa HAa ONTUYHO
npo3pavyHu Guononmmepun 3a MHTEPPENCHU YCTPONCTBA B OUOMHIKEHEPHUTE TEXHONOTMUMU, KaTo
HEBPOHHWU MMMIAHTU N NHTEPDENCHU NPUNOKEHMA.

I7.3. Stankova, N.; Nikolov, A.; lordanova, E.; Yankov, G.; Nedyalkov, N.; Atanasov, P.; Tatchev,
D.; Valova, E.; Kolev, K.; Armyanov, S.; et al. “New Approach toward Laser-Assisted Approach
toward Laser-AssistedModification of Biocompatible Polymers Relevant to Neural Interfacing
Technologies” Polymers, 13 3004 (2021) IF(2021) = 4.967, Q1

Abstract: We report on a new approach toward a laser-assisted modification of biocompatible
polydimethylsiloxane (PDMS) elastomers relevant to the fabrication of stretchable
multielectrode arrays (MEAs) devices for neural interfacing technologies. These applications
require high-density electrode packaging to provide a high-resolution integrating system for
neural stimulation and/or recording. Medical grade PDMS elastomers are highly flexible with low
Young’s modulus < 1 MPa, which are similar to soft tissue (nerve, brain, muscles) among the other
known biopolymers, and can easily adjust to the soft tissue curvatures. This property ensures
tight contact between the electrodes and tissue and promotes intensive development of PDMS-
based MEAs interfacing devices in the basic neuroscience, neural prosthetics, and hybrid bionic
systems, connecting the human nervous system with electronic or robotic prostheses for
restoring and treating neurological diseases. By using the UV harmonics 266 and 355 nm of



Nd:YAG laser medical grade PDMS elastomer is modified by ns-laser ablation in water. A new
approach of processing is proposed to (i) activate the surface and to obtain tracks with (ii)
symmetric U-shaped profiles and (iii) homogeneous microstructure This technology provides
miniaturization of the device and successful functionalization by electroless metallization of the
tracks with platinum (Pt) without preliminary sensitization by tin (Sn) and chemical activation by
palladium (Pd). As a result, platinum black layers with a cauliflower-like structure with low values
of sheet resistance between 1 and 8 QO/sq are obtained.

Pesiome: [loknagBame 3a HOB MNOAXOA KbM /asepHo-noAarnomorHata moauduKaums Ha
6rnocbBMECTUMM NoAnANMETUNCUAOKCaHOBK (PDMS) enactomepm, CBbP3aHKU C NPOM3BOACTBOTO
Ha ycTtpoiictBa (MEA) npu TEXHONOTrMM 3a HEBPOHHO B3aMMoAencTBMe. Te3n MPUIONKEHUS
N3NCKBAT €NeKTPOAM C BUCOKA NABTHOCT M NOAX0AALW,A 06BMBKA, 33 i@ Ce OCUTYpU MHTerpmpaLla
cMCTEMa C BMCOKA pasfenutesniHa CnocobHOCT 33 HEeBPOHHA CTUMynauua u/wmam 3anuc.
MeauumHckMAT Knac PDMS enactomepu ca MHOMO MBKaBM C HUCHK Moayn Ha Young’'s < 1 MPa,
KOMTO ca NoAobHM Ha MEKWUTe TbKaHW (HEpPBWU, MO3bK, MYCKyaM) cpen, APYrUTe W3BECTHU
6ruononnmepu M MoraTt 1eCHO Aa ce NPUCNocobAT KbM MBKABOCTTA HAa MEKWUTE TbKaHW. ToBa
CBOWCTBO OCUTYpPABA NAbTEH KOHTAKT MEXAY eNeKTPoaMTE U TbKaHTa U HaCbpYyaBa MHTEH3UBHOTO
pa3BuTMe Ha 6asuMpaHn Ha PDMS MEA vycTpoiicTBa 3a B3aMMOAeiCTBME B OCHOBHUTE
HEBPOJIOTMYHM HAYKW, HEBPOHHM NpoTeE3n U XUBPUAHM OUOHUYHM CUCTEMM, CBBP3BALLM
YyoBelLKaTa HEPBHA CUCTEMA C €N1eKTPOHHU UK POBOTU3MPAHM NPOTE3N 3@ Bb3CTAHOBABAHE U
JleyeHune Ha HEBPONOTrMYHM 3abonaBaHuA. Ypes n3nonseaHeto Ha UV xapmoHUYHM 266 1 355 nm
Ha Nd:YAG na3ep, PDMS enactomepu ca moanpumumpaHm 4Ypes ns-nasepHa abiaumns BbB BoAa.
MpeanoXeH e HOB NoAxoZ Ha 06paboTKa 3a (i) akTMBMpPaHe Ha NOBBPXHOCTTA U 3@ NOJyYyaBaHe
Ha cnegu/kaHanu c (ii) cumeTpruHn U-o6pasHu npodunm u (iii) xomoreHHa MUKPOCTPYKTYpa.
Tasn TexHoNorna ocurypasa MMHMaTIOPM3aLUmMA Ha YCTPOMCTBOTO U ycnewHa GyHKLMOHanM3aumua
ypes 6e3 eNeKTpUyHa MeTanmsauua Ha cneaute ¢ nnatuHa (Pt) 6e3 npeasapuTtenHa
ceHcMbunnmnsauma ¢ Kanam (Sn) n xmmmyecko akTuBMpaHe ¢ nanaguii (Pd). B pesyntat Ha ToBa ca
NONYYEHW NIATUHEHO YEPHM CNOEBE CbC CTPYKTYpPa, N0406Ha Ha KapdMOA, C HUCKMU CTOMHOCTM Ha
cbnpoTueaeHne mexay 1 un 8 Q/sq.

I7.4. E lordanova, G Yankov, A Daskalova, A Dikovska, L Angelova, D Aceti, E Filipov, G Stanev, B
Calin, M Zamfirescu, “Ultra-short laser modification of chitosan/silver nanoparticles (AgNPs) thin
films for potential antimicrobial applications”, Journal of Physics: Conference Series Materials
Science and Engineering 1056 012002 (2021) Q4

Abstract: The last several years witnessed increasingly rapid advances in applying biopolymers in
tissue engineering for the purposes of regenerative medicine. The growing demand for preparing
materials with desired physical, biological and mechanical properties requires active
investigations in the field of tissue engineering. Among the wide variety of biopolymers, chitosan
proved to be an outstanding material due to its properties, such as biocompatibility,
biodegradability and a wide range of available fabrication technologies. The present work is a



case study of an extensive research on the functionalization of thin biopolymer films via laser
patterning. The aim of the current study is to investigate the optical properties of biopolymer
films on the example of chitosan and chitosan with silver nanoparticles additives. As laser sources
are used a nano- and a femto-second laser system emitting the wavelengths of 355 nm and 800
nm, respectively. The compositions produced are investigated by spectral analyses using
spectrometers and an optical microscope. Furthermore, the morphology of the samples is
monitored by SEM analyses. The results obtained demonstrate the potential of the method
employed for obtaining diverse porous modifications depending on the laser parameters. Adding
silver nanoparticles will drastically increase the thin chitosan films’ antimicrobial properties, thus
enhancing the biocompatibility properties of the 2D matrices created.

Pestome: MNpe3 nocneaHnTe HAKOJIKO FOAMHM CTaHaXMe CBMAETENM Ha BCe No-6bp3 Hanpeabk B
Pa3BUTMETO M WM3MNON3BAHETO Ha OMoONOAMMEpU B TbKAHHOTO MHMKEHEPCTBO 3a LenuTe Ha
pereHepaTMBHaTa meAuuyHa. HapacTBall,oTo TbpCeHE 3a MoJly4aBaHe Ha MaTepuanu C XKenaHu
dU3NYHU, BUONOIMMYHM N MEXAHMYHM CBOMCTBA M3MCKBA aKTUBHM M3cneaBaHua B obnactra Ha
TbKaHHOTO WHXKeHepcTBo. Cpen, ronamoTo pa3Hoobpasve oT 6MOMNOAMMEpPU, XUTO3aHBT ce
OKas3Ba M3K/AKUYUTE/IeH MaTepuan nopaguM CBOUTE CBOMCTBA, KaTto OMOCHBMECTMMOCT,
6MopasrpagMMocT U LWMPOKa rama OT Ha/IMYHM TEeXHONOrMM 3a npomsBoAacTBO. Hactoawara
pabota e Kasyc Ha obWwunpHO wu3cneaBaHe BbPXY OOYHKLUMOHANNIMPAHETO Ha TbHKM
brononmmepHu dGnAMK Ypes la3epHoO mogenupaHe. Llenta Ha HacToAWOTO M3C/ieABaHe e Aa ce
n3cnenBaT ONTUYHUTE CBOMCTBA Ha BMoNonMmepHU GUAMM Ha XMTO3aH U XMTO3aH ¢ gobaBKu ot
CpebbpHM HaHo4YacTULM. KaTo NasepHU M3TOYHMLM Ca U3MNO/N3BAaHM HAHO- U PemMTOo- CeKyHAHa
NasepHU CcUcTeMn, U3NDBYBALWM ObAKMHU HA BbAHMUTE CcboTBeTHO 355 nm wm 800 nm.
M3nonsBaHuMTe 06pasum ca u3cneaBaHm Ype3 CNeKTPaAHN aHaNM3M C MOMOLLTA Ha CMEKTPOMETbLP
M ontnyeH MuKpockon. OcBeH ToBa MopdosioruaTa Ha MoaesnpaHuTe obpasuute e
HabntogaBaHa Ypes aHanM3uM Ha 6as3a CKaHMpaLl, eNeKTPOHEH MUKPOCKON. [TonydyeHuTe pesynTtaTtu
OEMOHCTpMpaT NoTeHUMana Ha M3MNOoN3BaHWA MeToh 3a MoJydaBaHE Ha Pas/IMYHKM NOPECTU
moandUKaumMm B 3aBUCUMOCT OT Jla3epHuUTe napameTpu. [lobaBAaHeTo Ha cpebbpHM HaHOYACTMLM
3HAYUTE/THO LLe NOBULLM aHTUMUKPOOHUTE CBOMCTBA HA TbHKUTE XMTO3aHOBU OUIMMK, KaTo MO
TO3M HauuH We 6bae nogobpeHa 6MOCHBMECTUMOCTTA Ha Cb3gageHuTe 2D maTpuum.

'7.5. A Daskalova, | Bliznakova, E lordanova, G Yankov, M Grozeva and B Ostrowska, Preliminary
study of surface modification of 3D Poly (& - caprolactone) scaffolds by ultrashort laser irradiation
Journal of Physics: Conference series 682 (2016) IF(2016) = 0.5, Q3

Abstract: Three — dimensional poly (e- caprolactone) (PCL) scaffolds as suitable biocompatible
material for manufacturing tissue replacements are utilized for tissue engineering purposes. The
porous structures are fabricated by rapid prototyping method (Bioscaffolder) based on
hypodermic dispensing process. The consecution of experiments demonstrated the possibility on
creation of surface micro formations, applying different laser fluences, at 1 kHz repetition rate
for fixed time of exposure 1 sec at 800 nm central wavelength. The combination of both methods



offers possibilities for successful production of 3D matrices with modified surfaces. The obtained
results of laser — induced surface modifications of PCL demonstrate the potential of the method
to microprocess this kind of material for possible applications in regenerative medicine.

Pesiome: TpuuamepHu nonm (e-KanponaktoH) (PCL) ckeneta ca noaxoasu, 6MocbBMecTUM
MaTepuan 3a cb3gaBaHe Ha TbKaHHM 3aMeCTUTENIN, KOMUTO Ce U3MO0/13BaT 3a LLe/IUTe Ha TbKaHHOTO
WHXXeHepcTBO. opecTuTe CTPYKTypU ca MNoJyYeHM Yype3 mMeToda 3a 6bp3o npoToTunupaHe
(Bioscaffolder), 6asupaH Ha npoueca Ha xunogepmasnHo aosupaHe. NocnesoBaTeNHOCTTA OT
EeKCNePUMEHTU IEMOHCTPUPA Bb3MOXKHOCTTA 33 Cb3AaBaHe Ha NOBbPXHOCTHU MUKpodopmMaLmu,
npuaarakm pasivyHU a3epHU NABTHOCTU, NPU YecToTa Ha nosTopeHue 1 kHz 3a ¢pukcupaHo
Bpeme Ha ekcno3umums oT 1 cekyHaa npu 800 nm AbAXKKHaA Ha Bb/HaTa. KombuHauuaTa ot ABaTa
MeTo4a [aBa Bb3MOMKHOCT 3a YCMewHo npou3BoacTBo Ha 3D matpuum ¢ mogmduumpaHm
NOBbPXHOCTU. [loNyYyeHUTe pe3ynTaTn OT Na3epHO NHAYLMPAHU NOBBPXHOCTHU MOANPUKALMN Ha
PCL aemoHCTpupaT MNoTeHUMana Ha MeToda 3a MUKPoobpaboTKa Ha TO3M BMA, MaTepuan u
HEroBuTe Bb3MOXHMW NPUIOMNKEHUA B pereHepaTMBHaTa MeauumuHa.

I7.6. N. Nedyalkov, N. E. Stankova, M. E. Koleva, R. Nikov, M. Grozeva, E. lordanova,

G. Yankov, L. Aleksandrov, R. lordanova, D. Karashanova, "Optical properties modification of gold
doped glass induced by nanosecond laser radiation and annealing", Optical Materials, 75 646-
653 (2018) IF(2018) =2.687, Q1

Abstract: In this work the effects of laser radiation and annealing process on the change of the
optical properties of gold doped borosilicate glass are presented. The glass is fabricated by
conventional melt quenching method as samples with three different concentrations of gold are
produced. The laser irradiation is performed by a Nd:YAG system that generates nanosecond
pulses at wavelengths of 1064, 532, 355, and 266 nm. The optical properties of the glass samples
are studied on the basis of their transmission spectrain the UV- near IR spectral range. The results
indicate that irradiation at wavelength of 266 nm induces color changes assigned to formation of
defects (color centers). Annealing of the samples results in formation of red colored zones which
positions correspond to the irradiated ones. The optical properties and TEM observation indicate
that this effect is related to formation of gold nanoparticles. The optical spectra of the areas
irradiated by laser pulses and annealed are studied for different processing parameters e pulse
number, laser fluence, annealing temperature, annealing time, and the gold concentration in the
glass. Processing parameters that ensure efficient tuning of the optical spectra are defined. The
presented study can be a basis for a method for surface modification of glass samples that can
lead to formation of nanoparticle composed layer with tunable optical properties for applications
as novel optical elements.



Pestome: B Ta3m paboTta ca npeactraBeHn edeKTUTe OT Na3ePHOTO AbYEHME U npoleca Ha
OTrpsiBaHe BbpXy NPOMAHATa Ha ONTUYHUTE CBOMCTBA HA BOPOCUANKATHO CTBHK/IO, N€rMpaHo CbC
3narto. CTbKNaTa ca NoayyeHu Ypes KOHBEHLMOHA/IEH METO/, 3a OXJ1aXKAaHe Ha CToMNuKaTa, KaTo
ce nspaboTeHn o0bpasuUn C TPU PasIMYHM KOHLEHTPAUUM Ha 31aTo. JlasepHOTO 06/1bYBaHe e
n3BbpweHo 4ype3 nomolwta Ha Nd:YAG nasepHa cuctema, KOATO reHepupa HaHOCEKYHAHU
UMMYACK MPU AbAXKMHU Ha BbaHuUTe 1064, 532, 355 u 266 nm. ONTUYHMTE CBOMCTBA Ha
CTbKNEeHUTe 06pasLm ca U3caenBaHN Bb3 OCHOBA Ha CMEKTPUTE UM Ha nponyckaHe B UV-6113Kkus
IR cnekTpaneH AnanasoH. Pe3yntaTnte NoKa3gaT, Ye 061bUYBAHETO NPU Ab/IKMHA HA BbAHaTa 266
nm npean3BMKBa NPOMEHM B LIBETA, CBbP3aHM ¢ 06pa3yBaHeTo Ha aedekTn (LBETHM LLeHTPOBE).
OTrpaABaHeTo Ha nNpobuTe BoAM A0 0b6pasyBaHe Ha YEPBEHO OLBETEHU 30HMU, YNMTO NO3ULUK
CbOTBETCTBAT Ha 0bnbyYeHUTe. ONTUYHMTE cBoMCTBa M TEM HabnogeHMeTo NoKaseaT, Yye To3u
edeKT e cBbp3aH ¢ obpasyBaHETO Ha 31aTHWU HaHo4dacTUUWU. ONTUYHUTE CNEKTPU Ha 30HUTE,
061 bYEHM C NA3EPHU MMMYICU U OTFPETHU, Ca U3C/1eABaHM 33 Pa3INYHM NapamMeTpu Ha 06paboTKa,
Hanpumep 6poi MMNyACK, NABTHOCT HAa N1a3epPHMA NbY, TeEMNepaTypa Ha OTrpABaHe, Bpeme Ha
OTrpABaHE M KOHLUEHTPaUuA Ha 31aTo B CTbKNOTO. [lepuHnpaHm ca napameTpuTe 3a 06paboTKa,
KOUTO ocurypsaBaTt epeKkTMBHA HACTPOMKa Ha ONTUYHUTE cnekTpu. MpeacTaBeHOTO U3cneaBaHe
MoXe fa 6bae ocHOBa 3a MeToJ, 3@ NOBbPXHOCTHA MOAUPUKALMA HA CTbKAEHU NPobU, KOWTO
MOXKe Aa goBefe A0 obpa3syBaHe Ha CNOM, CbCTaBeH OT HAaHOYACTULM, C PETYAUPYEMMN ONTUYHMA
CBOWCTBA 32 NPUIOXKEHUA KaTO HOBM ONTUYHU €NIEMEHTH.

I7.7. N Nedyalkov, N E Stankova, M E Koleva, R Nikov, P. Atanasov, M Grozeva, E lordanova, G
Yankov, L Aleksandrov, R lordanova, D Karashanova, “Optical properties modification induced by
laser radiation in noble metal doped glasses”, Journal of Physics: Conference Series 992 012047
(2018) IF(2018) = 0.64, Q4

Abstract: We present results on laser-induced color changes in gold- and silver-doped glass. The
doped borosilicate glass was prepared by conventional melt quenching. The study was focused
on the change of the optical properties after irradiation of the glass by femtosecond laser pulses.
Under certain conditions, the laser radiation induces defects associated with formation of color
centers in the material. We studied this process in a broad range of laser radiation wavelengths
—from UV to IR, and observed changes in the color of the irradiated areas after annealing of the
processed glass samples, the color being red for the gold-doped glass red and yellow for the
silver-doped glass. The structural and morphological analyses performed indicated that this
effect is related to formation of metal nanoparticles inside the material. The results obtained
show that femtosecond laser processing of noble-metal-doped glasses can be used for
fabrication of 3D-nanoparticles systems in transparent materials with application as novel optical
components.

Pe3slome: MNpeacrtaBeHn ca pesynTaTy OT Ia3ePHO MHAYLMPaAHM MPOMEHN B LiBETA Ha NermpaHo
CbC 371aTO U cpebpo CTbKkAO. JlerMpaHoTo 60POCUIMKATHO CTbKIO Ce noJiydaBa udpes
KOHBEHLMOHA/NHO OXNaKAaHe Ha CTonuaKaTa. M3cneaBaHeTo e GOKYyCMPaHO BbPXy NPOMAHATa



Ha ONTMYHMTE CBOMCTBA c/led 061bUYBaHE HA CTHKAOTO C PeMTOCEKYHAHW Na3epHU umnyacu. Mpu
onpeaeneHu ycnoBuma 1a3epHOTO bYeHMe Npean3BrKBa AedeKTr, CBbp3aHn c o6pasyBaHeTo Ha
LUBETHM LeHTpoBe B maTepuana. To3m npouec e nscneaBaH B LUMPOK AMANA30H OT Ab/IKUHU HA
Bb/IHUTE Ha flazepHOTO nAbyeHue — oT UV go IR M ca HabawgaBaHWM NPoOMeHM B LBeTa Ha
061 bYEHUTE 30HM CNepq oTrpaABaHe Ha 06paboTeHUTe CTbKIEHM NPo6U, KaTo LIBETHLT € YEPBEH 3a
NIETMPAHOTO CbC 3/71aTO CTHbKAO — YEPBEHO M KbATO 33 JNEernmpaHo cbC cpebpo CTbKAO.
M3BbpLUEHUTE CTPYKTYPHU U MOPGOAOrMYHM aHa/M3M MOKas3BaT, Ye To3M e(deKT e CBbP3aH C
06pasyBaHeTO Ha MeTa/lHM HAaHOYaCTMLUM BbTPE B MaTepurana. NonyyeHute pesyntaTu nokasear,
ye pemMToCeKyHAHATa Na3epHa 06paboTKa Ha ernpaHm c 6aaropogeH MeTan CTbK1a MOXe Aa ce
M3nosas3Ba 3a MpPoOM3BOACTBO Ha cuctemu oT 3D-HaHoO4YacTMUM B MPO3PAYHM MaTepuanu C
NPUAOXKEHME KaTO HOBU ONTUYHU KOMMNOHEHTH.

I'7.8. N. Nedyalkov, M. E. Koleva, R. Nikov, N. E. Stankova, E. lordanova, G. Yankov, L. Alexandrov,
R. lordanova, “Tuning optical properties of noble metal nanoparticle-composed glasses by laser
radiation”, Applied Surface Science, 463 968-975 (2019) IF(2019) = 6.347, Q1

Abstract: Noble metal nanoparticle composed glasses attract significant attention due to the
unique optical properties that they express in the near UV and visible spectral range. These are
related to the high values of the extinction cross section and nonlinear optical characteristics. In
this work we study the ability of laser irradiation to induce modification of the optical properties
of borosilicate glasses that contain gold nanoparticles. The process is investigated by application
of laser pulses of nanosecond Nd:YAG system on glasses that consist of nanoparticles with
different size and shape. The results show that at certain conditions the glass optical properties
can be modified as a change of the nanoparticles plasmon resonance wavelength is observed.
The influence of the laser fluence and pulse number on this effect is studied. Two fluence regimes
are defined: (i) at low fluences, close to the optical properties modification threshold the increase
of the laser fluence results in a blue shift of the resonance wavelength; (ii) further increase of the
laser fluences induces a red shift. Similar behavior is observed by changing the number of the
applied pulses. Here after application of several thousand laser pulses additional, third regime of
blue shift is realized. Theoretical models based on multiparticle Mie scattering theory and heat
conduction equation are applied to explain the observed modifications. On their basis and
performed analyses can be concluded that the induced optical properties variations are related
to modification of the nanoparticles size and shape by melting, and fragmentation. The obtained
results indicate an ability of nano- particle size and shape modifications with a high spatial
resolution in 3D and can be used for fabrication of integrated optical systems.

Pe3stome: CTbKniaTa, NonydYeHn ¢ Ao06aBKM OT HaHOYacTUUM OT 6iaropogeH meTan, npusanyaT
3HAYUTENIHO BHUMaHMe Nopaan YHUKANHUTE ONTUYHMN CBOMCTBA, KOMTO NpossasaT B 61n3kus UV
M BUOMM CnekTpaseH AnanasoH. B Tasu paborta e uscneasaHa Bb3MOMKHOCTTa Ha N1a3epHOTO
obnbuyBaHe Aa MHAyuMpa moauduKauMa Ha ONTUYHUTE CBOMCTBA Ha HOPOCMAMKATHU CTbKAA,
KOUTO CbAbPMKAT 31aTHU HaHoyacTUum. MpouecsT e uscnenBaH ypes npuaaraHe Ha NasepHU



MMMYACK HA HaHocekyHaHa cuctema Nd:YAG BbpXy CTbK/a, KOUTO C€ CbCTOAT OT HAHOYaCTULM C
pasnnyeH pasmep u dopma. Pesyntatute noKaseaT, ye Npu onpeneneHn yCcaoBmMA ONTUYHUTE
CBOWCTBA Ha CTbKAOTO MoraTt Aa 6baat moanduumpaHn, Tl KaTo ce Habaogasa NpomsaHa B
ObAXKUHATA HAa Bb/IHATa HA N1A3MOHHMA pe30HaHC HA HaHo4vacTuuuTe. MscnegBaHo e BAMAHUETO
Ha NABTHOCTTA Ha /1a3ePHOTO bYEHME N BpoA Ha UMMYACUTE BbPXY TO3M edekT. JedrHupaHu ca
ABa pexumma Ha nabTHocT: (i) NpyM HUCKKM nabTHOCTM, 6/1M30 A0 npara Ha moauduKaums Ha
ONTMYHUTE CBOWCTBA, YBE/MYABAHETO Ha MABTHOCTTA Ha N1a3€PHOTO NbYEHME BOAM A0 CUHbLO
M3MeCcTBaHe Ha pPe30HaHCHaTa Ab/IXKMHA Ha Bb/HaTa; (ii) No-HATaTbWHOTO yBenMYaBaHe Ha
NABTHOCTTA Npeau3BMKBA 4YepBeHO M3mecTBaHe. [ogobHO nosepeHue ce Habnwaasa npwm
NpPomsAHa Ha 6poAa Ha NPUIOKEHUTE MMNYACK. TYK cneq npuaaraHe Ha HAKOKO XUNA4M Na3epHU
MMMyACa ce peannsnpa AONbAHUTENEH, TPETU PEKUM HA CMHbO M3MecTBaHe. 3a 06ACHEeHWe Ha
HabogaBaHUTe MoaMPUKAUMM  ca  TMPUIOKEHN TEOPETMYHM Moaenn, 6asuvpaHn Ha
MHOro4yacTU4yHaTa Teopua Ha pascelriBaHeTo Ha Mie u ypaBHeHWETO 3a TonaonposogMmocT. Ha
TAXHA 6as3a M HanpaBeHW aHa/NM3M MOXKEe Oa Ce 3aK/I4M, Ye UHAYUMPAHUTEe Bapuauuu Ha
ONTUYHWUTE CBOMCTBA Ca CBbP3aHM C MoaMdMKauMA HA pa3smepa n popmaTa Ha HAaHOYACTUMLUTE
ypes ToneHe U ¢parmeHTauma. [lonydyeHUTe pe3yATaTM MOKA3BaT Bb3MOXHOCTTA 3a
mognduKaumm Ha pasmepa M ¢dopmata Ha HAHOYACTULWUTE C BUCOKA MPOCTPAHCTBEHA
pasgenutenHa cnocobHoct B 3D 1 morat Aa ce M3noa3BaT 33 NPOU3BOACTBO HAa MHTErpupaHu
ONTUYHM CUCTEMMN.

I7.9. Ro Nikov, N Nedyalkov, M Koleva, N Stankova, E lordanova, G Yankov, L Aleksandrov and R
lordanova, “Femtosecond laser modification of the optical properties of glass containing noble-
metal nanoparticles”, Journal of Physics: Conference Series, 1492(1) 012058 (2020) IF(2020) =
0.55, Q4

Abstract: The paper presents results on femtosecond laser irradiation-induced modification of
the optical properties of a composite material — gold nanoparticles embedded into a borosilicate
glass host. The process is initiated by laser pulses delivered by a Ti:sapphire laser system with
pulse duration of 35 fs. The glass samples are prepared by melt quenching with gold added as
hydrogen tetrachloroaurate (lll) hydrate to the initial composition. Post-fabrication annealing
leads to a homogeneous formation of nanoparticles in the glass; varying the annealing
parameters results in producing nanoparticles with different sizes and shapes. The laser
irradiation of the samples induces significant modification of the optical spectra of the glass
through changes of the nanoparticles characteristics. The effects are studied of the laser fluence,
laser wavelength and laser pulses number. The heat diffusion equation is applied to estimate the
temperature evolution and explain the modifications observed. The results demonstrate this
technique’s efficiency in modifying the nanoparticles properties with a high 3D spatial resolution,
which can be useful in fabrication of integrated optical systems.



Pestome: CraTusaTa npeacraBa pesyatatv oT moandbuumpaHe Ha ONTUYHUTE CBOMCTBA Ha
KOMMNO3UTEH MaTepunan, Npean3BnKaHo oT GeMTOoCeKyHAHO nasepHo ob6abYBaHe. KOMNO3UTHUAT
maTtepunan e 6opoCMINKATHO CTHKAO AOTMPAHO C HAHOYACTMLM 31aTo. MMpouechT ce MHMUMKUPA OT
nasepHun umnyncu, ypes Ti:sapphire nasepHa cuctema ¢ NPOABbAKUTENHOCT Ha umnynaca 35 fs.
CTbKneHuTe Npobu ca nonyvyeHU Ypes oxaxKaaHe Ha CTONW/KAaTa CbC 31aTo, A06aBeHO KaTo
BoAopoaeH TeTpaxnopoaypat () xmapaT KbM MbpBOHAYanHMA cbcTaB. OTrpsaBaHeTo, cnep,
NpPOM3BOACTBOTO BOAM A0 XOMOreHHO obpasyBaHe Ha HAHOYACTULUM B CTbK/AOTO; NpoMAHaTa Ha
napameTpuTe Ha OTrpABaHe BOAM A0 MNOAy4YaBaHe Ha HAHOYACTULM C PA3AMYHU pasmepu u
dopmu. JlasepHoTo ob6nbYBaHe Ha NpobuTe nNpeau3BMKBA 3HAYMTENHA MoAMOMKaAUMA Ha
ONTUYHUTE CMNEKTPU Ha CTbKAOTO 4Ype3 MPOMEHMU B XapPaKTEPUCTUKUTE Ha HaHO4YaCTMUMTE.
N3cnepBaHu ca epeKkTUTe Ha NABTHOCTTA HA NAa3ePHMA NbY, AbAKUHATA HA Bb/HATa U BpoAa Ha
NnasepHUTe Mmnynacu. YpasHeHueTo 3a audysus Ha TOMMHA € MPUIONKEHO 3a OLEHKa Ha
TemnepaTypHUTE MPOMEHN W 0bACHEeHMe Ha HabnwogaBaHuTe moauduKaumun. Pesyntatute
OEeMOHCTpMpaT edeKTUBHOCTTA Ha Tasu TeXHMKA npu moguduumpaHe Ha CBOMCTBATa Ha
HaHo4acTMuuTe C BUCOKa 3D NpocTpaHCTBEHA pasgenuTenHa cnocobHOCT, KOATO MOXKe Aa 6bae
M3nosa3BaHa NpY NPOM3BOACTBOTO HA MHTErPUPAHU ONTUYHU CUCTEMMN.

7.10 L. Dimowa, |. Piroeva, S. Atanasova-Vladimirova, N. Petrova, V. Ganev, R. Titorenkova, G.
Yankov, T. Petrov, B. Shivachev, “Synthesis, structural, thermal and optical properties of TeO,—
Bi,03—Ge0»—Li,0 glasses”, Optical Materials, vol. 60, pp. 577-583, 2016, IF = 2.238 (2.183), Q1 8
Scopus

Abstract

High-beam-quality laser oscillation is obtained at two Sr+ and several Sr atom lines in the middle
infrared spectral region with average output power of about 1 W in a sealed-off laser tube. Using
the same laser tube construction and enhancing the active volume in bore and length, average
output power of about 3 W is also achieved in a sealed-off regime. Based on these laser tubes,

master oscillator-power amplifier laser system is also developed and investigated. © 2020,
Springer Science+Business Media, LLC, part of Springer Nature.

Pestome

JNlazepHeH oCXKMAaTop C BUCOKO KAa4eCTBO Ha Nbya Ce Noay4YaBa npu gse Sr+ U HAKOAKO Sr aTOMHU
JIMHUM B cpeaHaTa UHpavepBeHa cnekTpanHa 06aacT cbC cpesHa U3XogHa MOLLHOCT OT OKONO
1 W B 3anevyaTaHa nasepHa Tpbba. M3non3BalikM cbluaTa KOHCTPYKUMA Ha fla3depHaTa Tpbba U
yBe/IM4aBalikn akTUBHUA 06emM B OTBOPA U Ab/IXKMHATA, CpeaHa U3X0AHA MOLLHOCT OT okono 3 W
CblLO Ce NOCTUra B 3aneyaTaH pexMm. Bb3 ocHoBa Ha Te3u nasepHu Tpbbu CbLuo e pa3paboTeHa
W n3cnegBaHa nasepHa CMCTEMA FraBeH ocumaaTop — ycuneaTten Ha mowHoct. © 2020, Springer
Science+Business Media, LLC, yacT ot Springer Nature.



r7.11. I. K. Kostadinov, K. A. Temelkov, L. T. Popova, S. I. Slaveeva, G. P. Yankov, “Diffraction-
limited high-power master oscillator — power amplifier system oscillating in visible spectral range
on copper atomic transitions for precise material micromachining”, Journal of Physics:
Conference Series, vol. 2487, No. 1, 012008, 2023. Q4

Abstract: A new considerably improved master oscillator-power amplifier copper bromide vapor
system delivering diffraction-limited high-power laser radiation at the atomic copper 510.6- and
578.2-nm lines is developed and investigated. The highest beam quality achieved so far with laser
systems oscillating on the metal self-terminating transitions is confirmed by two independent
methods. Precise micromachining is realized on silica, ceramics, silicon, and stainless steel.
Though the aspect ratio of the crater drilled in optical grade fused quartz through the wave-
guide-assisted method is higher than the one obtained so to date, a new method is also
developed to make the aspect ratio almost limitless. © Published under licence by IOP Publishing
Ltd.

Pestome: Pa3paboTeHa e u nscneasaHa HoBa 3Ha4YUTETHO NoAobpeHa cucTema oT Napu Ha meieH
6pomua, ycunBaTen Ha [/laBHUA OCUMIATOP W YyCUABaTeNl HA MOLWHOCTTa, AocTaBALlla
BMCOKOMOLLHO /1a3epHO NbY4EeHME C OrpaHUYeHo AndpakuMa npu atomMHuTe meaHn 510,6- m
578,2-nm AnHuK. Hali-BMCOKOTO KayecTBO Ha /bya, MOCTUIHATO AOCera C la3epHU CUCTEMMU,
OoCUMIMPALLM BbPXY META/IHUTE CamMO3aBbpLUBAlLLM Ce npexoau, ce MNOoTBbpXAaBa OT ABa
He3aBUCMMKM meToga. MpeumsHaTa MUKPOOBPaboTKa ce peanmnsmpa BbPXy CUANLMEB ANOKCUA,
KepamuKa, CUAMUMIA M HepbXAaema CTOMaHa. Bbnpeknm ye acneKkTHOTO CbOTHOLUEHWE Ha
KpaTepa, NpobuT B ONTUYEH CTOMEH KBapL, Ype3 MeToAa C MOMOLTa Ha Bb/IHOBOJ, € NO-BUCOKO
OT TOBa, MNOJIlYYEHO 40 MOMEHTA, HOB METOZ CblLo e pa3paboTeH, 3a Aa HanpaBW ACMEKTHOTO
CbOTHOLLEHME NOYTU HeorpaHuyeHo. © MNybnnkysaHo noa nnueHs ot IOP Publishing Ltd.

7.12.1. K. Kostadinov, K. A. Temelkov, D. N. Astadjov, S. |. Slaveeva, G. P. Yankov, N. V. Sabotinov,
“High-power copper bromide vapor laser”, Optics Communications, vol. 501, art. No. 127363,
2021 IF = 2.335 Q2 B Scopus

Abstract: A large-volume single-tube CuBr vapor laser, oscillating on the atomic copper self-
terminating lines of A510.6 nm and A578.2 nm, is described. Characteristics of the nanosecond
pulsed longitudinal discharge excitation for a maximum output power on these laser lines are
found. A record-high average laser power of 140 W for atomic self-terminating CuBr vapor lasers
is reported. © 2021 Elsevier B.V.

Pe3tome: OnucaH e ronam obemeH egHoTpbbeH nasep Ha napa CuBr, KOMTO ocunanpa BBPXY
CaMonpeKpaTAaBalLUTE Ce NMHUM Ha aTomHa meg oT A510,6 nm u A578,2 nm. HamepeHu ca
XapaKTEePUCTUKUTE HA HAHOCEKYHAHOTO MMMY/ACHO Bb3Oy)KAaHe Ha Hag/bKeH pa3pas, 3a
MAKCMMasiHa M3X0AHA MOLLHOCT Ha Te3n nasepHu amHuun. Cbobuasa ce 3a peKopAHO BMUCOKA
cpegHa nasepHa moluHocT oT 140 W 3a aToMHM camonpeKkpaTaBawm ce CuBr nasepu Ha napa. ©
2021 Elsevier B.V.



7.13. K. Kostadinov, G. P. Yankov, L. T. Popova, S. . Slaveeva, Yu. |. Fedchenko, K. A. Temelkov,
“High-power high-beam-quality sealed-off master oscillator — power amplifier system oscillating
in the middle infrared spectral range on strontium atomic transitions”, Journal of Physics:
Conference Series, vol. 1859, No. 1, art. No. 012054, 2021, Q4

Abstract

High-beam-quality sealed-off master oscillator-power amplifier system is developed and studied
based on an atomic strontium vapor laser and delivering high-power laser radiation in the middle
infrared spectral range. A diffraction self-filtering of the laser radiation is used to reduce the laser
beam divergence to the ultimate diffraction limit. A new optical design is utilized for the master
oscillator to visualize the optical path through the entire optical scheme. A large-bore sealed-off
laser tube is developed and studied with a stable cavity and is applied as a power amplifier as
well. Precise microprocessing of optical grade fused quartz is also performed. © 2021 Published
under licence by IOP Publishing Ltd.

Pestome

BucokokayecTBeHa 3aneyaTaHa CUCTEMa C F1aBEeH OCLMNATOP-yCUABaTen Ha MOLLHOCTTA e
paspaboTteHa M npoyyeHa Ha 6a3aTa Ha aToOMeH fnasep C Napu Ha CTPOHUMKA M [0CTaBs
BMCOKOMOLWLHO J1a3€epHO ANbYeHWEe B CpeaHuA UHOpayYepBeH CreKTpaieH AManasoH.
OndpakuMOHHOTO camodUNTpUpaHe Ha N1a3epHOTO SbYEHME Ce M3MO0A3BA 3a HaManfABaHe Ha
AVBEPreHUMATa HA Na3epHMA NbY 40 KpalHaTa rpaHuua Ha gudpakumsa. Hos onTnyeH gusanH ce
M3MON3Ba 3a lMaBHWUA OCLMNATOP 33 BMU3Yya/IM3MPaAHE HA ONTUYHMA MbT Mpes3 uAnaTa ONTUYHA
cxema. PaspaboTeHa e 1 n3cnenBaHa 3anevyaTaHa /lasepHa Tpbba € ronam oTBOpP CbC CTabunHa
KyXMHa 1 ce npuaara 1 Kato ycuaBaTe Ha MOLWHOCT. M3BbpLuBa ce 1 npeum3Ha MMKpoobpaboTka
Ha CToneH Keapy, oT onTuyeH Knac. © 2021 NMybaunkysaHo noa anueHs ot IOP Publishing Ltd

I7.14. K. Kostadinov, D. N. Astadjov, G. P. Yankov, L. T. Popova, S. I. Slaveeva, Yu. |. Fedchenko,
K. A. Temelkov, “High-beam-quality sealed-off master oscillator—power amplifier system
oscillating in visible spectral range on copper atomic transitions for micromachining in science
and technology”, Journal of Physics: Conference Series, vol. 1859. No. 1, art. No. 012056, 2021,
Q4

Abstract

High-beam-quality sealed-off master oscillator-power amplifier system is developed and studied
based on a copper bromide vapor laser and oscillating on atomic copper self-terminating
transitions. A detailed study on the laser beam divergence is carried out demonstrating the
capability of CuBr vapor laser systems to emit diffraction-limited laser beams. Precise
microprocessing of various materials, such as optical grade fused quartz, Si, stainless steel, is also
implemented. © 2021 Published under licence by IOP Publishing Ltd.



Pe3tome

3aneyaTaHa cucTema C rnaBeH OCLMNATOP-yCUABaATEN Ha MOLLHOCT C BUCOKO KauyecTBO Ha /bya e
pa3paboTeHa 1 U3cnenBaHa Ha 6a3aTa Ha na3ep Ha Napu Ha meaeH 6Gpomua U ocLMANPaALL, BbPXY
aTOMHM MegHM camonpekpaTAsBawm ce npexoau. MNpoBeaeHo e nogpobHO npoyyBaHe Ha
AMBepreHuUmMATa Ha NasepHMA by, AEMOHCTPUPALLO CNOCOOHOCTTA Ha /1a3epHUTE CUCTEMMU C Napa
CuBr ga wM3nbyBaT /la3epHU AbYM C orpaHuyeHa audpakums. lMpunoxeHa e M npeymsHa
MUKpoobpaboTKa Ha Pa3NIMYHM MATepUann, KaTo ONTUYEH Kac CTOMEH KBapu, Si, HepbXaaema
ctomaHa. © 2021 Ny6aumkysaHo noa nmuers ot IOP Publishing Ltd

I715. I. K. Kostadinov, K. A. Temelkov, G. P. Yankov, B. L. lvanov, “High-beam-quality sealed-off
laser system oscillating in middle infrared spectral range on strontium atomic transitions”,
Optical and Quantum Electronics, vol. 52, art. No. 94 (8pp), 2020, IF = 1.842, Q2 B Scopus

Abstract

High-beam-quality laser oscillation is obtained at two Sr+ and several Sr atom lines in the middle
infrared spectral region with average output power of about 1 W in a sealed-off laser tube. Using
the same laser tube construction and enhancing the active volume in bore and length, average
output power of about 3 W is also achieved in a sealed-off regime. Based on these laser tubes,
master oscillator—-power amplifier laser system is also developed and investigated. © 2020,
Springer Science+Business Media, LLC, part of Springer Nature.

Pestome

NasepHeH ocXKMAaTop C BUCOKO Ka4yeCcTBO Ha Nbya ce Noay4asa npu Ase Sr+ 1 HAKOAKO Sr aTOMHU
JIMHUM B cpeaHaTa UH$pavepBeHa cnekTpanaHa 06aacT cbC cpefHa M3XogHa MOLLHOCT OT OKONO0
1 W B 3aneuaTtaHa nasepHa Tpbba. M3non3Balikm cblLaTa KOHCTPYKLMA Ha sa3epHaTta Tpbvba m
yBEe/IMYaBalKM aKTUBHUA 06eM B OTBOPA U Ab/IKMHATA, CPeAHa U3XOAHA MOLLHOCT OT okono 3 W
CbLLO Ce NOCTUra B 3aneyaTaH peMm. Bb3 ocHoBa Ha Te3n nasepHu Tpbb M CbLuo e pa3paboTeHa
W n3cnegBaHa nasepHa CMCTeEMA raBeH ocumnatop — ycuneaten Ha mowHoct. © 2020, Springer
Science+Business Media, LLC, yacT ot Springer Nature.






