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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

P03BUTOK Ta 3aCTOCYBaHHS ONTUYHUX i KBa3iONTUYHMX METOIB IJ151 LOCJIiIPKEHHS NIPOLECiB reHepatii i

IEPETBOPEHHSA eJIeKTpOMaI‘HiTHI/IX XBUJIb TEPATEPLIEBOTO, in}pa‘{CpBOHOI‘O i BUOVIMOTO ,I[iaHaBOHiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development and application of methods of optics and quasioptics for generation and transforming the
electromagnetic waves of terahertz, infrared and visible ranges.

Pedepat yKpaiHCBKOIO:

TeopeTnyHO AOCIIIPKEHO €JIEKTPOJUHAMIYHI BJIaCTUBOCTI MarHiTO-1i€JIEKTPUYHUX Ta [IE€PIOJAUYHUX CTPYKTYD,
MeTamarepianiB, qudepeHuiiHnX Ga3oBUX CeKllill. PO3BUHEHO eKCIIepUMEHTabHI METOIU KBa3iONTUYHOI
eJlincomeTpii Ta peIeKTOMETPIi B TeparepLeBoMy Iianla3oHi Ta BUBYEHO ONTUYHI BJIACTUBOCTI TBEPAUX TiJl,
HAaITiBIPOBIIHUKIB Ta 6araTomapoByx 3pa3KiB. BUKOHAHO MaTeMaTUYHeE i YrceibHe MOJEeIOBaHHS pedIeKTOPiB,
BiIKPUTHX PE30HATOPIB Ta PEILIITOK, sIKi BAKOPUCTOBYIOTbCS Y TEXHOJIOTISIX TeparepLeByx i 6i1bll KOPOTKUX XBUJIb,
MaloTbh PO3MipH, SIKi € IOPIBHAHUMH 3 TOBKMHOIO XBUJIb Y BUUILHOMY IIPOCTOPI YU Y Ai€JIEKTPUYHOMY CEPELOBUIII 3a
HasIBHOCTI eJIeMeHTIB 3 rpadeHa 4u HeineanbHUX MeTasiB. I[IpoBeneHo yncenbHe MOETI0OBAaHHS IIPOLieCiB
PO3CilOBaHHS Ta MOTrJIMHAHHS IVIOCKUX €JIEKTPOMArHiTHUX XBUJIb CYL[IIbBHUMHU IIPOBOJIOKAMHU Ta TPyOKaMHU i3
6J1aropoiHUX Ta KOJIbOPOBUX METAJIiB, IO MAIOTh PaJliyCU B [Aiala3oHi Bif| EeKiJIbKOX HAHOMETPIB 10 AEKiIbKOX
MIKpOMeETpiB. EKCIIEpMMEHTANBLHO AOCIIAKEH] CTIEKTPaIbHO-JIIOMIHECLIEHTHI i reHepalliliHi XapaKTepUCTHUKU
PIOVMHHUX aKTMBHUX CEPEeIOBUIL, CKIaJIeHUX i3 Ia3€pPHO-aKTUBHUX MOJIEKYJI OapBHUKIB i HAHOYACTOK CPibia,
TBEPJOTI/ILHUX I10JIlypETaHOBUX i MONEPEHbO BiJlllaJIeHUX KPEMHE3E€MHUX MaTPUllb, aKTUBOBAHUX OapBHUKaMU
pi3HuX KJIACIB Ta ix cymimmio. PO3po6sieHO BepCilo CUCTEMU KOMITIOTEPHOTO MOJEII0BAHHS aCTPOHOMIUYHHUX
300pakeHb 3 BUKOPUCTAHHSIM rpadiyHux 064nCI0BaviB. BusHaueHO MexXi e(peKTUBHOTO 3aCTOCYBAaHHS METOMY
HaKOIWYeHHs [10BHUX (a3. CriBCTaBlIeHO IOXMOKU METOJY Y 0CKOHAIEHOI POTOKJIIMHOMETDPIi i3 3aCTOCYBaHHIM
nepetrsopeHHs Oyp'e Ta MeToAy CKiHU€HHUX Pi3HULB. O64YMCIIEHO pesbed Ta abdeno AiNsTHOK oBepxHi Micsaus 3

BUKOPUCTAHHSIM YOTUPbOX GOTOMETPUYHUX (PYHKIIIM.

Pedepar aHIJIiHCBKOIO:

The electrodynamics properties of magnetic-dielectric and periodic structures, metamaterials, and differential
phase sections are theoretically studied. The experimental methods of quasi-optic ellipsometry and reflectometry
in the terahertz range are developed. The optical properties of solid bodies, semiconductors, and multilayer
samples are determined. The mathematical and numerical simulation of reflectors, open resonators, and gates that
are used in terahertz and shorter waves technologies and have a size comparable to the wavelength in the open
space or dielectric medium with the presence of elements from graphene or non-ideal materials is performed. The
numerical simulation of reflection and absorption of electromagnetic waves by solid wires and tubes from noble or
color metals having a radius in the range from several nanometers to several micrometers was performed. The
spectral-luminescent and generation parameters of liquid active mediums containing laser-active dye molecules
and sulfur nanoparticles, solid polyurethane, or annealed silica matrices activated with dyes of different classes or
their mixtures are experimentally studied. The version of computer simulation system for astronomical image
modeling with using of graphical processing units is developed. The efficient application limits for the total phase
accumulation technique are determined. The errors of the improved photoclinometry method are compared for its
implementation with the Fourier transform or the finite differences method. The relief and the albedo of Moon
surface regions are found using four photometric functions.

Inpexkc YIK: 535;539.183 /.184;681.7;77, YIIK 621.317

Koau TemaTHYHHUX PyOpPHK: 29.31
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszga HTII yKpaiHCBKOIO: PekomeH allii 010 CTBOPEHHS Ta Mi/{BUILEHHS €(DEKTUBHOCT] aKTUBHUX
cepenoBUll Ha 6a3i 6apBHUKIB Ta iX cyMmillell, rpajlieHTHI A3epKaJa, IJ1iBOYHI CTPYKTYPHU Ta NOB'sI3aHi 3 HUMU
MaTremMaTH4Hi MoZesi Ta 1abopaTopHi MakeTH, j1lazepHi pesonatopu Ty gianazoHy Ta MeTOnM BUMipIOBaHHS i3 iX
3aCTOCYBaHHSIM, J1ab0pPaTOpPHi MakeT! 6araToyacTOTHOTO eJlicoMeTpy Ta pedIeKTOMETPY, MaTeMaTUYHi MoJieli Ta
J1abOpaTOPHi MaKeTH CXpELIEHNX TPaTOK Ta (PinbpiB Ha ix 6a3i, CIoci6 BU3HAYEHHS BjIaCTUBOCTEN peyoBuH y TTL,
IianasoHi, MAaTEMaTU4Hi MOJEJIi MarHiTO-AieJIeKTPUYHOI Ta AieJIEKTPUYHOI CTPYKTYpU, MAaTEMATHUYHi, [10B'sI3aHi 3
MmarepiajaMy 3 BUKOPHUCTaHHIM rpadeHOBUX CTPIYOK Ta HAHOTPYOOK, & TAKOXK PO3CISIHHAM Ta NorjauHaHHaMm TT'
XBWJIb, TEOPii MiKpOJIa3epiB Ta [JIa3MOHHUX HAHOJIA3€PiB, KOMIIJIEKC [TPOTpaM /111 MOJ€JII0BaHHS aCTPOHOMIYHUX
CIIOCTEPE’KEeHb, PEKOMEH IAlIi] 0710 06POOKU 300pa’KEHD BiiJaI€eHNX OOEKTIBB TaK BU3BHAUYEHHS penbedy 3a
300pakeHHSIMU 3 KOCMiYHMX anapatis “LRO” Ta “Magellan”. 3akto4nnii 3BiT “ PO3BUTOK Ta 3aCTOCYBAaHHS ONITUYHUX
i KBa3iONTUYHUX METO/IB [AJ151 OCJIII)KEHHSI IIPOLIECiB reHepallii i IepeTBOPEHHS €JIEKTPOMAarHiTHUX XBUJIb

TeparepLeBoro, iHppayepBOHOTO i BUAMMOTO [lialla30HiB”.

Hazpa HTII aHrsi#icbKoO0: Recommendations on the creation and improving efficiency of active mediums
based on dyes and their mixtures, gradient mirrors, pellicle structures and the related mathematical and
laboratory models, laser resonators of THz range and the methods for their measurements and applications,
laboratory models of multifrequency elipsometer and reflectometer, mathematical and laboratory models for
crossed grids and the filters based on them, the method of determining the properties of mediums in THz range,
mathematical models of dielectric and magnetic-dielectric structures, mathematical models related to the
materials based on the graphene ribbons, nanotubes and to the scattering and absorption of THz waves, theories
of micro-lasers and plasmon nano-lasers, the program set for modeling astronomical observations,
recommendations on the processing of far-away objects and the relief reconstruction basin on images from “LRO”
and “Magellan” spacecrafts. R&D report “Development and application of methods of optics and quasioptics for
generation and transforming the electromagnetic waves of terahertz, infrared and visible ranges.”.
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PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Onuc HTII: Pospo6sieni Teopii, MaTemaTnyHi Mo, 1a60paTOPHi MaKeTH Ta PEKOMEHALIIT 0710 TPOBEIEHHS
IIOCTIIKEHDb Ta EKCTIEPUMEHTIB. PE3y/IbTaTh MaroTh BUCOKUIA PiBEHb KOHKYPEHTHOCIIPOMOKHOCTI 260 HE MAIOTh

AQHaJIOTIB.
ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Tonimuenns crany HaBKOJIMIIHBOTO CEPELOBHUIA
BnyiuB HTII Ha moBKiJjis:
BnpoBanykenHss HTII: Boposamxeno
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamny:
Crio>KHuBavi NPOAYKILii:

IlepcnekTHBHI pUHKH:
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