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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

XBUJILOBI ITPOLECH B IUCUIIATUBHUX CTPYKTYPax 3 Pi3HUMU rPAaHUYHMMU YMOBAMU

Ha3sBa po6oTH aHIJIilICbKOIO:

Wave processes in dissipative structures with different boundary conditions

PedepaT ykpaiHCbKOIO:

[Nepumit eTan po60TH NIPUCBIYEHO PO3POOL 6araTOMOLOBOrO aHAJIITUYHOTO MiAXOLY AJIs1 ONIMCAHHS AUCUTIATUBHUX
CHCTEM 3 JIOBiJIbHUM YKCJIOM €JIEMEHTIB 3 YPaXyBaHHIM KOHBEPCiI Ta KOHKYPEHIii MOJI, KOHBEKTHBHOIO
TEIJIOMaCCOIIEPEHOCY B PiIKUX JieJIeKTPUKax, a TAKOXK 3aCTOCYBaHHIO JaHUX e(eKTiB (6araToMoJ0BiCTb, KOHBEPCIs,
KOHKYPEHILisl i KOHBEKIIisl) 17151 JOCJIiKEHHS KOMIIEHCalill BTPAT AMCUIIATUBHUX CUCTEM, 1O MIPALIOIOTh HA Pi3HUX
TUnax Mmog. Hamu ycnimHo no6yioBaHO 6araTOMOIOBUM MifIXifl, @ TAKOXK PO3POOJIEHO KijlbKa YMCETbHUX MOJIETIEN
L7151 anpobaliii oTpruMaHuX pe3ysibTatiB. JJaHuil nminxin 6yB YCIIiMIHO 3aCTOCOBAHUIA JJ1s1 LOCIIiIP)KEHHS 3B'13aHUX
CHCTEM pi3HOI reoMeTpii Ta r(paHUYHMX YMOB. BUBY€HA B3a€MOIisl Pi3HOTO TUITY METAIIOBEPXEHb i3
MiACUIIOBAJIbBHUM CepeloBUIIEeM. BUKOHAaHO cuCcTeMaTUYHUM i TOYHUI aHali3 IMHAMIKM IACUBHUX i aKTUBHUX
360piB HAHOYACTHHOK 3 IPAKTUYHOIO METOIO [100YJ0BYU TPUCTPOIO reHepallii CBiT/a (MOBHICTIO Aie€JIeKTPUYHUIN
aHasior SPASER). Takosx 3allponIOHOBaHO JUCTAHLIMHMIL CIIOCIO KepOBaHOIO HArpiBy IJIa3MU, SIKAM I'PYHTYETbCS Ha
BMKOPHUCTaHHI (P€HOMEHY BUHITKOBOI TOUYKH 3B'sI3aHOI CUCTEMU [Ii€JIEKTPUYHOTO Ta I17Ia3MOBOT0O XBUJIEBOZIB.
JocnigskeHo KOMIIEHCAllilo BTpAT B Pe30HATOPIi IripOTpOHY. BUKOPUCTOBYI0YM CaMOY3ro[pKeHUH Miaxif, 6yi1o
[I0Ka3aHo, 110 MOXMUOKM B 00pOOLLi KOMIIJIEKCHOIO PE30HATOPa NPU3BOASATH [10 30iIbII€HHS CTAPTOBOTO CTPYMY
pobouoi mogu. Takox foBeeHa MOKJIUMBICTb 6araTOMO0BOI pOOOTH TiPOTPOHY 32 PaXyHOK ropyBaHHS [IOBEPXHi

pe30HaTOopa i3 BUBHAYEHUMU IapaMeTPaMU.

Pedepar aHIJIiHCBKOIO:

The first stage of the work is devoted to the development of a multimode analytical approach for describing
dissipative systems with an arbitrary number of elements, taking into account the conversion and competition of
modes, convective heat and mass transfer in liquid dielectrics, as well as the application of these effects
(multimodality, conversion, competition and convection) for the study of loss compensations of dissipative
systems, that work on different types of mods. We have successfully built a multi-mode approach, and also
developed several numerical models to approbation of the results obtained. This approach was successfully applied
to the study of coupled systems of different geometries and boundary conditions. The interaction of different
types of metasurfaces with the reinforcing medium was studied. A systematic and accurate analysis of the
dynamics of passive and active assemblies of nanoparticles was performed with the practical goal of building a
light generation device (a fully dielectric SPASER analogue). A remote method of controlled plasma heating is also
proposed, which is based on the use of the phenomenon of the Exceptional point of a connected system of
dielectric and plasma waveguides. Loss compensation in the gyrotron resonator was studied. Using a self-
consistent approach, it was shown that errors in the processing of a complex resonator led to an increase in the
starting current of the operating mode. The possibility of multi-mode operation of the gyrotron due to corrugation
of the resonator surface with the specified parameters has also been proven.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: MeToqyKa 3HaXO)KEHHS 6araTOMOIOBOTO aHAJIITMYIHOTO Mi/IXOAY /ISl OTIMICAHHSI
IVCUTIATUBHUX CUCTEM 3 JJOBIJIBHUM YMCJIOM €JIEMEHTIB 3 YpaxyBaHHSIM KOHBEPCIi Ta KOHKYPEHIil Moz,
KOHBEKTHBHOTI'O TEIIJIOMACCOIIEPEHOCY B PilIKUX JlieJIeKTPUKAaX, & TAKOK 3aCTOCYBaHHS JAHUX e(eKTiB
(6araTomo10BiCTb, KOHBEPCisl, KOHKYPEHLIisl i KOHBEKLisT) AJ1s1 LOCIiI>)KeHHSI KOMIIeH Calliil BTpaT NUCUNIaTUBHUX

CUCTEM, LIO IMPAII0I0OTh HA piBHI/IX THUIIaX MOJ.

Ha3zpa HTII anrJiiicbKo10: Methods for finding the development of a multimode analytical approach for
describing dissipative systems with an arbitrary number of elements, taking into account the conversion and
competition of modes, convective heat and mass transfer in liquid dielectrics, as well as the application of these
effects (multimodality, conversion, competition and convection) for the study of loss compensations of dissipative
systems, that work on different types of mods.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnmu, yepe3s saki HTII ne 6ysi0 cTBOpeHoO:

OTpuMaHi pe3yJbTaTH: Meroau, Teopii

l'asmy3b 3aCTOCYBaHHS: MiKpOXBUIbOBA Ta TEPArepLOBa CIIEKTPOCKOIIs i TexHika
PeecTpalifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Pospo6iena o6uncioBaibHa METOMKA OGYOBM 6araTOMOIOBOTO TifIXi/y, a CAaMe YUCIIOBI MOZIeTi
L7151 anpobaliii oTpruMaHuX pe3ysbTatiB. [JaHa meToauKa 6ysia 3aCTOCOBaHa [J1s JOCIIII)KEHHS 3B'sI3aHUX CUCTEM
pizHOi reomeTpii 3 pi3HUMM rPaHUYHUMU YMOBaMU. CTBOPEHHS (Pi3MYHOro OOIPYHTYBAHHS Ta HAa IOTO OCHOBI
pO3pobKa nu3aliHy 3pa3kiB IOBEPXHEBUX MeTaMarepiasiB, IpUIATHUX AJ1s TOTJIMHAHHS BUnlpoMmineHnHsa y HBY, 14 ta
BUJIMOMY [1ialla30Hi 32 PaXyHOK BUKOPUCTAHHS CUCTEM 3 TOCUJIEHHSIMHU Ta BTpaTaMu, KOTpi 3[1aTHi MiATPUMYyBaTH
BHCOKOJOOPOTHI PE30HAHCHI peKMMH, a TAKOX [IpY BpaXyBaHHI KOHBEKIIii B pifKOMY Ii€JIEKTPUKY, SIKU 3alI0BHIOE
XBUJIEBEYYi €JIEMEHTH, 110 JO3BOJIATD MiABUIMTY TEMIIEPATYPHY HANiMHICTh TAKUX CUCTEM. Pe3ysIbTaTi po60TH

MaloThb BeJIMKi IPaKTHU4Hi IepCIrIeKTUBHU Y cdepi CeHCopiB, J1a3epiB Ta AaTYMKIB.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Cteopenns npuHuunoBo HOBOI npoayKuii (Matepiasis,

TEXHOJIOTI} TOILO) /151 3a6€311eYEHHs €KCIIOPTHOrO NOTEHIialy Ta 3aMillleHHIO iMIIOPTY
BnyiuB HTII Ha moBKiJjjisa:
BrnpoBaaskeHHst HTII: 3a sroznoro 3 3amoBHIKOM
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamy:
Crio>KuBavi NPOAYKILii:
IlepcnekTHBHI pUHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJaIOTHCS iHBECTOPY IIiCJIs 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTtkoBa iHpopmamnist:
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