O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0219U003562

Jep>kaBHUH peecTpauiliHUI HOMEP: 0115U004250

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 24-01-2019

II. Etran BukoHnauus JiP
Homep erany: 4

Ha3sBa eramny: CnekrpanbHO-KiHeTUYHI JOCTIKeHHS QYHKLIOHAIBHIX arperaTiB Ha OCHOBI BYIJIELI€BHX

HAHOYaCTHMHOK HaHiBHpOBi,E[HI/IKOBOFO IMOXOI KEHHA Ta BUBYEHHS MOXJIMBOCTEMN ixX MMPaKTUYHOTO BUKOPUCTAaHHA.
IToyaToK eramy: 01.2018
3akiHyeHHs eTamy: 12.2018

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (ado ITIB ¢izuyuHOi 0c00H): IncTuTyT disnkun HAH
YKpainu

Kopg 3a €IPIIOY: 05417302

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 525-12-20

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380442343243, 380442396594

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuuHHi 06car ¢piHaHCYBaHHS (THC. IpH.): 132.9




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3BUTOK MeTOAMYHOI 623U Ta AOCJiIPKEHHS IIBUIKOIIJIMHHUX [TPOLIECiB B HAHOCTPYKTYPOBAaHUX MaTepiasiax Jjis

MIBUJKOJiI04O0i ONTOEJIEKTPOHIKMU.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of methodological base and research of fast processes in nanostructured materials for high-speed
optoelectronics.

Pedepat yKpaiHCBKOIO:

O6'eKT DOCIIiIKEHHS - JIa3epHOIHAYKOBaHi peryssipHi CTPyKTypU Ha [TOBEPXHi MeTaJsliB Ta HalliBIIPOBiNHUKIB,
J1a3epHi peMTOCeKyHHI isaMeHTH, HeJliHilHI HecTallioHapHi ONTHYHI siBua. [IpegMeT noci)KeHHs - HOBI
ONTUYHI SIBUIIA, iHIYKOBAHI yJIbTPAaKOPOTKUMMU JIA3€PHUMH iMITyJIbCaMu. MeTa po60TH - CTBOPEHHSI HOBUX
4aCOPO3AIbHUX JOCTIIHULIBKUX METOAMK Ta TeXHOJIOTiN (eMTOCEeKyHIHOI jla3epHOi MiIKpOOOPOOKY MaTepiais,
[IEPCIEKTUBHUX JJIs1 ONITOEJIEKTPOHHUX Ta TEJIEKOMYHIKALiHUX BUKOPUCTaHb Ta BUBYEHHS BILJIUBY
JIa3€pHOIHIYKOBAHUX NEPIOAUYHMX CTPYKTYP Ha ONTHUYHI Ta HEJIIHIMHOONTUYHI BJIACTUBOCTI ONITUYHUX
KOHCTPYKLIMHUX MaTepianiB. MeToay gOCIiIKEHb - YaCOPO3A1JIbHA JIIOMIHECLIEHTHA CIIEKTPOCKOIIIS, JIA3€PHA
abmsuis MaTepiasiB, HeTiHiMiHA ONITHKA i CIIEKTPOCKOITisl. 3BiT BKJIIOYA€E TaKi CKJIAI0BI BUKOHAHOI pOGOTH:
NOAQ/IBIINI PO3BUTOK METONUYHOI 6a3u LIeHTpy KOJIEKTUBHOIO KOPUCTYBAHHS NIpuiagamu "JlazepHuit
(eMTOCeKyHIHNI KOMILIEKC", PO3BUTOK (Pi3MUHMX OCHOB HAHOCTPYKTYPYBaHHsI [IOBEPXHi MeTaJIiB Mif gieio
(heMTOCeKyHIHUX JIa3epHUX IMITYJIbCIB i JOCTIIKEHHSI BIaCTUBOCTE! (islaMeHTIiB B XaJIbKOI'€HIIHUX CKIIOIOIOHNX
HaMiBIPOBiIHUKAX, BUBYEHHS MOXKJIMBOCTEN BUKOPUCTAHHS HAHOCTPYKTYPOBAHUX I10BEPXOHb METaJIiB /1J1s
opieHTallii pifKUX KPUCTAliB. B nepmiil 4aCTVHI NOBiNOMIISIETBCS PO PE3YJIBTATUA POOGIT IO CTBOPEHHIO HOBOI
BUCOKOYYTJIMBOI CUCTEMHU peecTpallii ClIeKTpiB BTOPMHHOTO BUIIPOMIHIOBaHHS HA OCHOBI 6araToIiKCeIbHUX
JidnibHUKIB PpoToHIB ¢pipmu Hamamatsu Ta ii ekcriepumeHTasnbHil anpobatii. B gpyromy poszisi onucaHi
Pe3yJIbTaTU JOCJIiIKEHD SIBUIIA "alIKOHBEPCii" XaJbKOT€HiIHNUX CKJIONOJiOHUX HaMiBIPOBiIHUKIB JIETOBAaHUX
piIKiCHO3eMeJbHUMU eJIEeMEHTaMU Tif Aielo GPeMTOCEKYHHUX JIA3€PHUX IMITYJIbCIiB 6JIM>KHBOTO iH(PPadepBOHOTO
Iliaria3oHy Ta OGrOBOPIOIOTHCS MOXKJIMBOCTI HOTO MPAKTUYHOTO BUKOPUCTAHHS. TPeTiil po3fiii NpHCBSIYeHO OIUCY
Pe3yJbTaTiB po6iT 10 HAHOCTPYKTYPOBAaHHI [TOBEPXHI TYrOIJIaBKUX METAJIIB IIif Aiel0 PeMTOCEKYHHUX JIa3epPHUX
iMITyJIbCiB. I, HAapeITi, B OCTAHHbOMY YETBEPTOMY PO3/iJli ONMCaHi Pe3yIbTaTy [0 BUKOPUCTAHHIO CTBOPIOBAHUX
[IOBEPXHEBUX IEPIOIUYHUX CTPYKTYD HAa METAJIEBUX IJIBKAX [JI1 HOBUX METOJIB OpieHTallii HEMAaTUYHUX PiIKUX

KpucTaiiB. O6sacTb BUKOPUCTAHHS - cydacHi iHpopmalliiiHi TeXHOJIOTi], CEeHCOPHKA, OIITOeJIeKTPOHiKa.

Pedepar aHIJ1iiCBKOIO:

The object of research is laser-induced regular structures on the surface of metals and semiconductors, laser
femtosecond filaments, nonlinear non-stationary optical phenomena. The subject of research is new optical
phenomena induced by ultrashort laser pulses. The purpose of the work is to create new time-resolved research
methods and technologies of femtosecond laser microprocessing of materials, which are promising for
optoelectronic and telecommunication applications, and to study the influence of laser-induced periodic
structures on optical and nonlinear-optical properties of optical construction materials. The methods of research
are time-resolved luminescence spectroscopy, laser ablation of materials, nonlinear optics and spectroscopy. The
report includes the following parts of the work: further development of the methodological basis of the Center for
the collective use of equipment "Laser femtosecond complex", development of physical basics of nanostructuring
of metal surfaces under the action of femtosecond laser pulses and studying the properties of filaments in
chalcogenide glassy semiconductors, studying the possibilities of using nanostructured metal surfaces for
orientation of liquid crystals. The first section reports on the results of work on the creation of a new high-
sensitivity system for detection of secondary radiation spectra on the basis of Hamamatsu multipixel photon



counter and its experimental validation. The second section describes the results of investigation of the up-
conversion phenomenon in chalcogenide glassy semiconductors doped by rare earth elements under the action of
femtosecond laser pulses of the near infrared range and discussing the possibilities of its practical use. The third
section is devoted to the description of the results of nanostructing of surfaces of refractory metals under the
action of femtosecond laser pulses. The last section describes the results of application of the created surface
periodic structures on metal films as a new method of orientation of nematic liquid crystals. The scopes of

application are modern information technologies, sensorics, optoelectronics.

Ingexkc YIK: 535.3,535.3

Koau TemMaTHYHHX PYyOPHK: 29.31.27

KepiBHHKHU po06OTH

BiacHe IlpizBume Im's I10-6aThKOBI: Bioncbkuii IBan Bacuibosuy
HaykoBH# CTyIiHb:

BueHe 3BaHHS:

InenTudikarop ORCID ID:

JoparkoBa inHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: HoBi MeTo/11 Opi€HTaLii HEMATMYHUX PiIKUX KPUCTAJIB Ha [IOBEPXHi TBEPAKX TiJl
IJIIXOM CTBOPEHHSI TIEPIOIMYHUX TIOBEPXHEBUX CTPYKTYP IIif] BIVINBOM OIPOMiHEHHS (DEMTOCEKYHIHUMU

JIa3€PHMMU iMITyJIbCAMU.

Hassa HTII aHr/1ificbKO¥0: New methods of orientation of nematic liquid crystals on the surface of solids by

creating periodic surface structures under the influence of irradiation by femtosecond laser pulses.
HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpHuMmaHi pe3yJbTaTH:

l'any3b 3aCTOCYBaHHS: 72.19

PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Cresopeno Ta anpo60BaHO HOBY BUCOKOYYTJIMBY CUCTEMY PEECTPALii CIIEKTPiB BTOPUHHOTO
BUIIPOMIHIOBaHHS HA OCHOBI 6araToIliKCeJIbHUX JIiYMIbHUKIB POTOHIB pipmn Hamamatsu. BusiBieHo sBule
"anKoHBepCii" BUTPOMiHIOBAaHHSI B XaJIbKOT€HIIHUX CKJIOTIOIiOHMX HaMiBIPOBIIHMUKAX MPU iX ONMPOMiHEHHI
(HEeMTOCEKYHIHMMU JIa3€pPHUMHU iIMITyJIbCAMU Ta PEKOMEHI0BAHO HOBi MOKJIMBOCTI I0r0 IIPaKTUYHOTO
BUKOPUCTaHHS. 3alIPOIIOHOBAHO HOBUI METOJ, Opi€HTallli HEMAaTUYHUX PIIKUX KPUCTAJIIB UJIIXOM CTBOPEHHS
JIa3€pHOIHIYKOBAaHUX CTPYKTYP Ha MOBEPXHi TBEPAUX TiJl, 5IKi BAKOPUCTOBYIOTBCS SIK MiAKIAAKA 15 PiAKUX

KPUCTAJiB.
ConiaibHO-€KOHOMIYHA cnpsamoBaHicTe HTII:
BnyiuB HTII Ha moBKiJjjis:
BnposapaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI

IToyaToK eramy: 5 pokis.

3aKiHYeHHs eTamny:

Crno>kuBavi NpoAyKiii: HBO "Kapat" (M. JIbsi), [TIT "EKCIMA", KuiBCbKMil HALiOHAIbHUIA YHIBEPCHUTET iM.
Tapaca IlleByeHKa.

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

HaHoeJeKTPoHiku Ta HaHodoToHiku CIIIA, €Bponu, Kutato, SInoHii.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-ILJIaHY:
TexHiKO-€KOHOMi4HE OOrpyHTYBaHHSI.
IloTreH1iaIbHUE O0OCST IIPOZAIKY, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

HoaparkoBa iHdpopmamuist:



IX. Bi6sriorpadiuHuii onuc

N. Berezovska, I. Dmitruk, A. Kalyuzhnyy, A. Dmytruk, I. Blonskyi, Self-Organized Structuring of Surface of a Metal-
Semiconductor Composite by Femtosecond Laser Processing, YOXK, 63 N2 5 C.406-412; V. Kadan, S. Pavlova, L.
Pavlov, H. Rezaei, ?. llday, 1. Blonskyi, Spatio-temporal dynamics of femtosecond laser pulses at 1550 nm
wavelength in crystal silicon, Applied Physics A, 124 (8), (2018) DOI: 10.1007 /s00339-018-1986-6; 1. Pavlov, A. Rybak,
A. Dobrovolskiy, V. Kadan, 1. Blonskiy, F. ?. Ilday, Z. Kazantseva, 1. Gvozdovskyy, The alignment of nematic liquid
crystal by the Ti layer processed by nonlinear laser lithography, Liquid Crystals, 45 (9), 1265-1271; I.A. Pavlov, A.S.
Rybak, A.M. Dobrovolskiy, V.M. Kadan, L.V. Blonskiy, F.?. Ilday, Z.I Kazantseva, I.A. Gvozdovskyy, High-quality
alignment of nematic liquid crystals using periodic nanostructures created by nonlinear laser lithography, Journal
of Molecular Liquids, 267, 212-22; N. Berezovska, I. Dmitruk, S. Vovdenko, O. Yeshchenko, P. Teselko, A. Dmytruk, I.
Blonsky, Sub-micron and nanosized features in laser-induced periodic surface structures, Indian J. Phys, DOI
10.1007 /s12648-018-1323-0; Laser-induced periodic metal and metal-semiconductor surface structures for surface
enhanced Raman spectroscopy, N.Berezovska, I.Dmitruk, O.Yeshchenko, S.Vovdenko, A.Dmytruk, I.Blonskyi//
Book of abstracts of International workshop on RAMAN spectroscopy. 90th anniversary of inelastic light scattering
(Raman scattering) discovery. May 17-18, 2018, Kyiv, Ukraine, C.5-6; Plasmonic coupling effects in metal-based
composites for photovoltaics, N. Berezovska, I. Dmitruk, O. Yeshchenko, V. Kozachenko, M. Dusheyko// Abstracts
of 8th Forum on Materials of CIMTEC 2018, Perugia, Italy, June 10 - 14, 2018, FB:P04, C.26; Practical aspects of laser
induced periodic surface structure formation, Dmytruk A., Korenyuk P., Kadan V., Rybak A., Blonskyi L., Grabovskyi
E., Berezovska N., Dmitruk I., Mishchenko O.// Abstract book of International research and practice conference
"Nanotechnology and Nanomaterials" (NANO-2018), 27-30 August 2018, Kyiv, Ukraine, C.598; Cy6HaHOMETpPOBI
KJIACTE€PU HaMiBIPOBiAHUKIB: 0COOJIMBOCTI CTPYKTYpU, ONITUYHIi BJIACTUBOCTI, NepcnekTusy, A. IMutpyk// Tesu
nonosigen VII Ykpaincekoi HayKoBoi KoH(epeHLii 3 ¢pizuku HaniBnposinHukiB (YHKOH-8), Vxropon, Ykpaina, 2-4
>koBTHS 2018, Knura 1, C.175-176; New nonlinear non-stationary optical phenomena in the interaction of ultrashort
light pulses with materials for optoelectronic and telecommunication use: fundamental and applied aspects,
Blonskyi I.V., Kadan V.M., Dmytruk A.M., Dmitruk .M., Korenyuk P.I., Pavlov L.A., Pavlova S.V., Rybak A.S., Shpotyuk
O.L, Yarusevych O.L,, //Materials of the International Meeting "Clusters and nanostructured materials (CNM-5)",
Uzhgorod, Ukraine, 22-26 October 2018, C.44; Peculiarities of feedback mechanisms responsible for specific
features of laser-induced periodic surface structures, Hrabovsky E.S, Dmitruk I.M., Berezovska N.I, Dmytruk
AM.,// Scientific Works of 18th International Young Scientists Conference "Optics and High Technology Material
Science" (SPO 2018), Kyiv, Ukraine, October 25 - 28, 2018, C.144; Nonlinear laser lithography-based high-quality
alignment of nematic liquid crystals, I. Pavlov, A. Rybak, A. Dobrovolskiy, V. Kadan, I. Blonskyi, Z. Kazantseva, I.
Gvozdovskyy,/ / Electronic Processes in Organic and Inorganic Materials (ICEPOM-11) 21-25 TpaBH4, IBaHO-
dpankiseok, C.141; Femtosecond laser fabrication of microoptical elements for optoelectronic sensors, I. Blonskyi,
V. Kadan, I. Pavlov, S. Pavlova, A. Rybak, O. Shpotyuk,// 8-ma MixHapoHa HayKOBO-T€XHi4Ha KOH(EpPeHLis
"CeHCOpHa eJIeKTpoHiKa Ta MikpocucteMHi TexHosorii" (CEMCT-8), 28 TpaBHs - 1 yepBHs, Oneca; Spatio-temporal
transformation of infra-red femtosecond laser pulses in crystal silicon, I. Blonskyi, V. Kadan, S. Pavlova, L. Pavlov, A.
Rybak, L. Calvez, O. Shpotyuk,// X international conference on topical problems of semiconductor physics 26 - 29
yepBHs, Tpyckaselp, C.54; Distant photoacoustic detection of isopropyl alcohol vapour in atmosphere by laser
vibrometry, I. Blonskyi, Yu. Serozhkin, A. Liptuga, V. Kadan, //Book of abstracts of 8th International scientific and
technical conference "Sensor electronics and Microsystems technologies (SEMST-8)", Odesa, Ukraine, May 28 -
June 1, 2018, C. 43; Femtosecond laser fabrication of microoptical elements for optoelectronic sensors, I. Blonskyi,
V. Kadan, I. Pavlov, S. Pavlova, A. Rybak, O. Shpotyuk, // Book of abstracts of 8th International scientific and
technical conference "Sensor electronics and Microsystems technologies (SEMST-8)", Odesa, Ukraine, May 28 -
June 1, 2018, C. 10-11; Spatio-temporal localization of powerful femtosecond pulses in Kerr media and light bullet
regimes, O. Fedotova, O. Khasanov, T. Smirnova, G. Rusetsky, E. Gai?auskas, V. Kadan,// PROCEEDINGS OF SPIE
VOLUME 10638: Ultrafast Bandgap Photonics III, C. 12.



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHUK I0PHIHYHOI 0COOH Bbonpap Muxaiino BiraniiioBuy
I.d.-M. H.

IlepeJtik 0CiO-BHKOHaBILiB
biioncekuit IBan BacuinboBuy
['onoByeHnko Osena MukosaiBHa
JIMUTpyK Irop Mukonanosuy
IMUATPYK AHZIpill MUKOIaioBUY
KapgaH Bikrop MukosnaioBud
Kopeniok Ilerpo IBaHoBrY

Pu6ax Auppiii CTaHiciaBoBUY

BignoBigasibHUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mo €
BiZIIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisIIBHOCTI




