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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HecranionapHi po3amMipHO3ajieXHi ONITUYHI NIPOLIECH B HAHOCTPYKTYPOBaHMX MaTepiasax.

Ha3sBa po6oTH aHIJIilICbKOIO:

Nonstationary sizedependant optical processes in nanostructured materials.

Pedepar yKpaiHCBKOIO:

O6'exTu nocaigXeHHs - GEeMTOCEKYHIHI (iTaMEeHTH, KOHIUHA eMicCisl, peMTOCEKYHIHUN CyIEPKOHTUHYYM,
XaJIbKOTE€Hi/IHI CKJIIOKepaMiKu, KBapl, candip, HaHOKJIACTeHi a3y i HAHOYACTMHKY 6iHApHUX HaMiBIIPOBIJHUKIB i
671arOpoAHUX MeTasliB. MeTa POOOTH - JOCTIIKEHHS IUHAMIKM CTPYKTYPYBaHHS €JIEKTPOMArHiTHOTO I0JIf, I1J1a3MU
i pe4oBUHY TP B3a€MO/Iii yIIbTPAKOPOTKHUX JIA3€PHUX IMITyJIbCIB 3 TBEPIOTIJIbHUMY KEPPIBCHKAUMU CEPELOBUIIAMY;
BUBYEHHS iHIYKOBAHUX JIA3€PHUM BUNPOMIHIOBaHHSAM HECTALliOHAPDHUX Ta PO3MIPHO3AJIEKHUX ONTUYHUX IIPOLIECIB.
Metonu nocyuimkeHHs - GeMTOCeKyH/AHA YaCOPO3AiibHa ONITUYHA NOJISIPUMETPisl, 4acOpo3isibHa KiHeTHKa
HaBeJEHOrO MOIJIMHAHHS CBITJIa, CIIEKTPOCKOIISl BTOPMHHOTI'O BUIIPOMIHIOBAHHS CBITJIa, €JIEKTPOHHO-MIKPOCKOIIIYHi
METOJY AiarHOCTUKY IIOBEPXHi, MAaTeMaTU4YHE MOJEIIOBAHHS. PO3BMHYTO METOLOJIOTII0 NPEUU3iNHIX
4aCOPO3IUIBHUX NOCiIKEHb KIHETUKY ONTUYHUX i HABEJEHUX ONTUYHUX BJIACTUBOCTEN ONTUYHUX KOHCTPYKLUIMHUX
Ta HAHOCTPYKTYPOBaHUX MaTepiasiB B GeMTO-, IIKOCEKYHIHOMY 4YaCOBOMY iHTepBaJli IIJISIXOM BpPaxyBaHHS BILJIMBY
"4ipmy" iMITyJIbCY CYIIEPKOHTHHYYMY - Pi3HOTO 4acCy 3aTPUMKM MOT0 Pi3HMX CIIEKTPAJIbHMX KOMIIOHEHT, " (a30Boi
KpOC-MOZYJISLiI" - BIJIMBY iMITyJIbCy "30yIPKEHHS" Ha 4aCTOTY iMITyJIbCY "30HAYBaHHS"; BpaXyBaHHS BILIUBY
IUCTepcii pynoBoi MBUAKOCTI B MEXKaX CIIEKTPaIbHOPO3MUPEHOTO iMITysIbCy. CTBOPEHO HOBI
METOJMKU:(PEMTOCEKYHIHUI YaCOPO3ibHUI MIKPOCKOII [1J1s1 AOCJIiIpKEHb NpoLeciB (pinamenTaui i

O HOIMITYJIbLCHOI JIa3epHOi abA1Iii Ta "KeppiBCbKUM 3aTBOP" - 171 NOCiIKEHb KIHETUKU JIIOMiHECLIEH1Iii 3
po3gineHHsam 300 ¢cek. BctaHOBEHI yMOBY "IPUTATYBaIbHOI" Ta "BiiIITOBXYBAJIbHOI" B3a€MOZIiil ABOX (ilaMEHTIB
B [IPO30PUX i30TPOIHUX TBEPLOTIIbBHUX CEPEeNOBUILIAX. BUsiBl€eHe 1 TOCHiIKEHE SIBUILLE YaCOBOi aBTO JIOKasi3allii
(HEMTOCEKYHIHUX iMITyJIbCiB, 1[0 [JO3BOJIMIIO CKOPOTUTH ix TpuBasicTs Bif, 160 1o 65 ¢cek.. Bnepie BUsBIE€HO
sBUlIe NepiognyHoi peMTOoCeKyHIHOI pinameHTallii B cepefoBUIIaX 3 JOJATHUM (KBapL) i Bin'eMHUM (cangip)
IBOIIPOMEHE3AJIOMJIEHHSIM i I0Ka3aHo, 110 10ro IPUYMHOIO € UKJIiYHA TpaHCcdOpMallis CTaHy MoJsipu3ariii
CBITJIOBOT'O iMITyJIbCY, 3yMOBJIEHA HA0iroM pisHuLi ¢pa3 Mixk 3BUYaliHUM i He3BUYaHUM NIPOMEHsIMU. Briepie
CIIOCTEPEsKEHi MOJISIPU3aLliliHi 0COOIMBOCTI CyIIEPKOHTUHYYMY i KOHIYHOI eMicii B JBOIIPOMEHE3aJI0MJIIOI0YMX
CcepenoBUIIAX, SIKi 3yMOBJIeH] 4acoBoI0 po36ixkHicTIO O i e mpomeHiB. [I711 HeIIpo30puX MilleHel OCIiIKeHO
KiHETUKY OJIHOIMITYJIbCHOI J1a3epHOi absisLii eTaniB opMyBaHHS [171a3MOBOTO (pakesy, yTBOPEHHs! i Tepmastizarlii
IJIa3MU, EKCKIII03ii MaTepiasy, GOpMyBaHHS yJIbTPAa3BYKOBOI yIapHOi XBUJIi. 3HaNIEHO KOPEJIALii MixK opieHTallieo
LITPUXIB IPATOK Ha MOBEPXHIi TYTrOMJIaBKUX METAIIB, SIKi yTBOPIOIOTLCA IIif, BIUIMBOM OLHOIIPOMEHEBOTO
OIIpOMiHEHHS PEeMTOCEKYHIHUMHU JIa3€PHUMHU IMITyJIbCAMU, HAIIPSIMKOM I10JIIpy3aliii i HanpsIMKOM CKaHyBaHHS
JIa3€pHOro NPOMEHS. BUBIIEHO, 10 P JOBrOTPUBAJIIOMY OIIPOMIHEHHI KOJIOIAHMUX HAHOYACTUHOK Au
(PEMTOCEKYHIHMMHU JIa3€pPHUMMU iIMITyJIbCaMU Mae Miclie nepebynoBa ix BUXigHoi [uIiHAPUYIHOI OpMHU B
cdepoinanpHy, 10 BidyaJbHO IPOSIBISIETHCS B 3MiHi KOJIbOPY K010iny. Ha 0CHOBI IpoBeieHnX KBaHTOBO-XiMiYHUX
004KCIIeHb BKJIaZEeHO 000JIOHKOBUX KJIACTEPHUX CTPYKTYP (ZnO)h 3po6sieHO BUCHOBOK IIPO NIPUPOAY YTBOPEHHS
"MariyHuX KJjacTepiB" Liei CII0JIyKY, sSIKa FEHETUYHO MOB's13aHa 3 AedopMallie€lo CTPYKTYpPY BHACIILOK SH-
TeJUIEPIBCLKOTO IMOHWKEHHS CUMETPII, 110 3aK/Iala€ YyMOBU POCTY T€TPanoAiB. Ha 0CHOBI NIpoBeAEHUX NOCIIKEHD
dbeMTOoCeKyHIHOI J1a3epHOi a6l XaJbKOreHIIHUX CKIIONOiOHNX HalliBIIPOBIAHUKIB 3aIIPOIIOHOBAaHI EKOHOMIYHO
IpuBabJMBi GEMTOCEKYH/IHI €KCIIPEC TEXHOJIOTii CTBOPEHHS MaCUBiB €J1eMEHTIB MiKPOOIITHKY, [IEPCIIEKTUBHUX [1J1S

OIITOEJIEKTPOHHUX i TeJIeKOMYHiKaU,iI/uIHI/IX BUKOPUCTAHb.

Pedepar aHIJIiHCBKOIO:

The objects of the study are femtosecond filaments, conical emission, femtosecond supercontinuum, chalcogenide



glass ceramics, quartz, sapphire, nanocluster phases and nanoparticles of binary semiconductors. The aim of the
work is the study of the dynamics of the structure of the electromagnetic field, plasma and matter in the
interaction of ultrashort laser pulses with solid-state Kerr media; the study of laser-induced non-stationary and
dimensionally dependent optical processes. The research methods are femtosecond time-resolved optical
polarimetry, time-resolved kinetics of induced light absorption, spectroscopy of secondary emission of light,
electron microscopic methods of surface diagnostics, mathematical modeling. The methodology of precision time-
resolved investigations of the kinetics of optical and induced optical properties of optical structural and
nanostructured materials in the femto-, picosecond time interval is developed by taking into account the influence
of the "chirp" of the supercontinuum pulse - different time delays of its various spectral components, "cross phase
modulation" - action of the "pump"” pulse on the frequency of the "probe" one, taking into account the influence of
the group velocity dispersion within the spectral-expanded pulse. New techniques are developed: a femtosecond
time-resolved microscope for the study of filamentation processes and single-pulsed laser ablation and the "Kerr
gate" for the study of luminescence kinetics with a resolution of 300 fsec. The conditions of "attractive" and
"repulsive” interactions of two filaments in transparent isotropic solid-state environments are established. The
phenomenon of time auto-localization of femtosecond pulses was discovered and investigated, which allowed to
shorten their duration from 160 fs to 65 fs. For the first time, the phenomenon of periodic femtosecond
filamentation in environments with a positive (quartz) and negative (sapphire) birefringence was discovered and it
was proved that its cause is the cyclic transformation of the state of the polarization of the light pulse, due to the
onset of phase difference between ordinary (0) and extraordinary (e) rays. The polarization features of
supercontinuum and conical emission in birefringent refracting media are observed for the first time, which are
explained by the time difference of the o- and e-rays. For non-transparent targets, the kinetics of single-pulse
laser ablation of the stages of formation of a plasma torch, the formation and thermalization of the plasma, the
exclusion of the material, and the formation of an ultrasonic shock wave are investigated. Correlation between the
orientation of the lattice graves on the surface of refractory metals, which are formed under the influence of one-
beam irradiation by femtosecond laser pulses, the direction of polarization and the direction of scanning of the
laser beam are found. It was found that during long-term irradiation of Au colloidal nanoparticles by femtosecond
laser pulses there is a transformation of their initial cylindrical shape into spheroidal, which is visually manifested
in the color change of colloid. On the basis of the quantum-chemical calculations of the nested shell structures of
(ZnO)n clusters, the conclusion was drawn about the nature of the formation of "magic clusters” of this compound,
which is genetically related to the deformation of the structure due to Jahn-Teller symmetry reduction, that paves
the way for the growth of tetrapods. On the basis of the researches of femtosecond laser ablation of chalcogenide
glass-like semiconductors, economically attractive femtosecond express technologies for creating of the arrays of
elements of micro-optics are proposed, which are promising for optoelectronic and telecommunication uses.

Inpexc YIK: 534.2:533;534.2:532;534.2:539.2, 534.2:533; 534.2:532;534.2:539.2
Koau TemaTHYHHUX PyOpHK: 29.37.15
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazga HTII yKpaiHCBKOIO: [l0C/iiHUIbKI CTEH/M 1711 BUBYEHHS HAJ| LIBU/KOIUIMHHUX ONTUYHUX i
€JIEKTPOHHUX IIPOLECiB: (PEMTOCEKYHIHNN 4aCOPO3IiIbHUI ONTUYHUI MIKPOCKOII i ONTMYHUN "KEePPiBCbKUAN

3aTBOP" [JI51 LOCJIIIPKEHHS KiHeTUKYU POTOJIIOMIHeCHeH il B PeMTO-, KO CEKYHIHOMY 4aCOBOMY iHTepBaJi.

HasBa HTII aHI/IificbKOIO: Research stands for the study of ultrafast optical and electronic processes: a
femtosecond time-resolved optical microscope and an optical "Kerr gate" for studying the photoluminescence
kinetics in femto- and picosecond time interval.

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpumaHi pe3yJbTaTH:

l'anyss 3acTocyBaHHs: 72.19.

PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Creopeni HOBI MeTOMKY: "ONTUYHUIA KEPPIBCHKUIA 3aTBOP" i DEMTOCEKYHIHUIN YaCOPO3MIiIbHIIA
MIKpPOCKOII; OCiiKeHi HOBI ONTUYHI siBUIIA: dilaMeHTallisl, KOHiYHa eMicis, peMToCceKyHIHUH "CyIIepPKOHTUHYYM",

YTBOPEHHA TeTpaHOi,I[HI/IX HaHOK]IaCTepiB; p03p06ﬂeHo TEeXHOJIOTiI0 OTPpUMAaHHA MAaCHUBIB eJIeMEHTIB MiKpOOHTI/IKI/I.
ConiasibHO-eKOHOMIYHA cipsimoBaHicTs HTTI:
Bnyius HTII Ha mOoBKijIs:
BnposagskeHHst HTII: Briposamkeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 5 pokis.
3aKiHYeHHs eTamny:
Crno>KuBavi NpoAyKiii: HBO "Kapat” (M. JIbBiB), [HcTuTyT MOHOKpUCTanis HAH VkpaiHu.

IlepcrieKTHBHI PUHKH: nignpuemcrsa Ta GipMu, 3aiiHATI BADOGHULITBOM €JIEMEHTIB Ta IPUCTPOIB

HaHoeJeKTpoHiku Ta HaHodoToHiku CIIA, €Bponu, Kutato, SInoHii.
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 06CAT iHBECTHILLiH, THC. TPH.:
IIpagBa, 10 HaAAIOTHCS iIHBECTOPY MicJIsA 3aBEPIIEHHS POOGOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:
IToTeHUiaILHUM 00CAT IIPOJAAKY, THUC. TPH.:
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

HopaTrkoBa iHdopmamist:
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X. 3aKJIlI0YHi BiTOMOCTI
KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABIIiB
Brioncekuit IBan BacuiboBud
l'omoByeHnko OseHa MukosaiBHa
IMuTtpyk Irop Mukosanosuy
JIMUTPYK AHIpill MUKoJIai0B1Y
3y6pinin Mukosa ['1i6oBry

Kapan Biktop MukosainoBny
Kopeniok Ilerpo IBaHOBUY

[TaBnoB Irop AnartosifioBu4
[TaBnoBa Cgitniana BonogymupiBHa
Pu6ax AHppiit CTaHiciaBoBUY
[lenpenesa Maprapura JleoHiziBHa
[IlnakapeHko €BreH BikTropoBuy

SApyceBnd Onekcangp OJseKkCciioBrY

BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB
Tenedon

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €

BiZIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisSIILHOCTI

Suenko JleoHin IlerpoBuy




