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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EHepreTuyHi nepeTBOPEeHHs €JIEKTPOMArHiTHYX XBUJIb MiJIIMETPOBOrO Ta TEPArepLoBOro Aiana3oHiB B IIpoLecax

Iudpakiii Ha iMIIeaHCHUX CTPYKTypax.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Energy transformations of electromagnetic waves of the millimeter and terahertz ranges in diffraction processes

on impedance structures.

Pedepat yKpaiHCBKOIO:

Merto10 po60THU € MOJANIBIINI PO3BUTOK YUCETbHO-aHANITUYHNUX METOMIB IOCiKeHHS TOHAePOMOTOPHOI [ii
€JIEKTPOMAarHiTHUX XBUJIb HA BiOpaTOPHI PO3CiloBayi 3 po3MoAiJIeHUM iMIIeaHCOM, CTBOPEHHSI Ha iX OCHOBI
IHTErpoOBaHUX MaTEMATUYHUX MOJEJIEN, SKi JO3BOJISIIOTh BUBYUTHU IIOHLEPOMOTOPHUI BILIMB HA MEXaHIYHUI PYX
BiOpaTOpHUX €JIEMEHTiB, po3poOKa ePeKTUBHUX METOJIB aHali3y i CUHTEe3Y LIIMHHUX JIiHi{ nlepenadi XBuiib
MiJIiMETPOBOIO I TEPArepLi0BOro /iara3oHiB Ta BUPOOJIEHHS PEKOMEHIAllill 110[J0 CTBOPEHHSI HOBITHIX €JIeMEHTIB
Ta [IPUCTPOIB TaKUX Aiana3oHiB. Ha TpeTboMy eTarli pob0oTH AOCTIIKEHO 0COOIMBOCTI MOHIEPOMOTOPHOI Aji
€JIEKTPOMArHITHUX XBUJIb Ha iIMII€JJaHCHI 3aKpilljieHi HAHO-BiOPATOPH 3i CTAJIMM PO3IOAIIEHUM iMIIEJaHCOM 32
YMOBHU IMHaMiyHOi TpaHcopmaliii ix reomeTprnyHoi KOHQIrypauii. PodpaxoBaHo cuiy, sKi Iil0Tb Ha TOHKUI
MeTajleBull BibpaTop y XBUJIeBOi. BcTaHOB/IEHO, 110 HA BiOpATOP Ji€ KPiM [03I0BXHbBOI 1€ 1 IIoNepevyHa CUIa.
Po3B’s13aHO 3a1a4i Ipo pyx BibpaTopa 3 BOMa 3aKPilJIEHMMU KiHLISIMU i 3 OOHUM 3aKpilJIeHUM KiHLeM Mif, Jieto
HeIepepBHOTO abo iMITyJIbCHOTO BUIIPOMiHIOBaHHS. Pe3ysibTaT LOCiI)KeHb MOXKYTh OyTH BUKOPUCTAHI 1151
PO3B’s13aHHS 33/1a4 KEPYBaHHsI I10JIOKEHHSIM MiKpoMilleHi (BibpaTopa) 3a JOIIOMOr00 MiKpOXBUJIbOBOTO
BUIIPOMIHIOBaHHS. JlOCIiIKE€HO BIaCHI KOJIMBAHHS allepTypU IIJIOCKOTO 3'€JHAHHSI KPYTJIOTO XBUJIEBOAY 3 HAG0OPOM
IPSIMOKYTHUX XBUJIEBO/IB. BOHM BiflirpatoTh BUpilllaNbHYy POJIb y T€Hepallil BIaCHUX KOJIMBaHb OiIbII CKJIAIHUX
XBUJIEBITHUX KOMIIOHEHTIB, 110 MiCTSTh PO3IJISIHYTI IJIOIMHHI 34JIeHyBaHHA. [IoKa3aHo, o NiiCHY YaCTUHY
4aCTOTHU BJIACHUX KOJIMBaHb MOXKHA 3MEHIUIUTU LUIJIIXOM 30iIbIIE€HHS KiJIbKOCTI IPSIMOKYTHHX XBUJIEBO/IiB,
PO3TalIOBAaHUX BiIIOBIIHO O MOBOPOTHOI CUMETPii Ta,/a60 ix MUPpUHU. BaacHi KOJMBaHHS MOXYTb OYTU 3MilleHi
HaBiTh HIDKYE YaCTOTH BifjcCiu€HHS PyHIAMEHTAIbHOI MOJY KPYTJIOrO XBUJIEBOAY Y BUNIAJIKY JBOX MIMPOKUX
NIPSMOKYTHUX XBUJIEBOZIB. [l0Ka3aHo, 110 IIPY PO3TallyBaHHI NPSIMOKYTHUX XBUJIEBOLIB Y3I0BX KOHLIEHTPUYHUX

KiJIeLlb KiJIbKiCTb BJIaCHUX KOJIUBaHb 3POCTAE 3i 30iIbIIEHHSM KiJIbKOCTI Kijlelb.

Pedepar aHIJIiHCBKOIO:

The aim of the work is further development of numerical-analytical methods of research of ponderomotive action
of electromagnetic waves on vibrator scatterers with distributed impedance, creation of integrated mathematical
models based on them, which allow to study ponderomotive influence on mechanical motion of vibrator elements,
development of effective methods of analysis and synthesis of slot transmission lines of millimeter and terahertz
waves and development of recommendations for the creation of new elements and devices of such ranges. At the
third stage of the work, the features of the ponderomotive action of electromagnetic waves on impedance fixed
nanovibrators with a constant distributed impedance were studied during dynamic transformation of their
geometric configuration. The forces acting on a thin metal vibrator in a waveguide are calculated. It has been
established that, in addition to the longitudinal, the transverse force also acts on the vibrator. The problems of the
motion of a vibrator with two fixed ends and with one fixed end under the action of continuous or pulsed radiation
are solved. The research results can be used to solve the problems of controlling the position of a microtarget
(vibrator) using microwave radiation. Natural oscillations of the aperture of a flat connection of a circular
waveguide with a set of rectangular waveguides are studied. They play a decisive role in the generation of natural
oscillations of more complex wave-like components containing the considered planar joints. It is shown that the
real part of the oscillation frequency can be reduced by increasing the number of rectangular waveguides arranged



in accordance with the rotational symmetry and /or their width. Natural oscillations can be shifted even below the
cutoff frequency of the fundamental mode of a circular waveguide in the case of two wide rectangular waveguides.
It is shown that when rectangular waveguides are located along concentric rings, the number of
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszga HTII ykpaiHCBKOIO: Matematnuni Moziesti Hi3N4HNX IPOLIECIB B iMIIEAHCHUX BIGPATOPHKX Ta

IIIJIMHHUX €JIEMEHTaX i CTPYKTypax.

Hazpa HTII aHri#icbKo¥0: Mathematical models of physical processes in impedance vibrator and slot

elements and structures.

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

FaJIy3b 3aCTOCYBAHHSI: 3B'430K, MOGIJIbHUM 3B'930K, Tesie6ayeHHs, indopmaliiini cucremu, HBY texnoorii,

HayKoBe I[1puJafo0yyBaHHsI, PaiioaCTpOHOMIs, paziiosioKaliisl, HaBiraiis TOIO.
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: IMo6ynosano matemaTuuHi Mopiei, po3po6eHO aiIrOPUTMU 1 IIAKETH TIPOrPAMHOTO 3a6€31eYeHHs
17151 PO3PaxXyHKY Ta AOCJIiI)KEHHS] €HePreTUYHUX [1ePETBOPEHb €JIEKTPOMArHiTHUX XBUJIb B IIpoLecax Audpakiii Ha
iMIlelaHCHUX BiOpaTOPHUX eJIeMeHTax y BiIbHOMY IIPOCTOPI, y PSIMOKYTHOMY XBUJIEBO/], Ha 6araToOLIiIMHHUX
IIJIOCKO-KipasibHUX fiadpparmax y Kpyrjiomy XBUJIEBOZ], Ha allepTypi IJIOCKOT0 3'€IHAHHS KPYIJIOTO XBUJIEBOAY 3

HaGOpaMI/I MMPpAMOKYTHHUX XBI/IJIeBOILiB.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHuunoBo HOBOI MpoyKIii (Matepiasis,

TEXHOJIOTI! TOMIO) AJ1s1 3a0e3eYeHHsI eKCIIOPTHOTO NIOTEeHIiay Ta 3aMillleHHIO iIMIIOpTY
Bnyins HTII Ha moBKiJjs:
BrnpoBagskeHHs HTII: He snposamxkeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy:
3aKiHYeHHs eTamy:
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HianpueMCTBa 3 po3poOKY i CTBOpeHHS cydyacHux PJIC, pagioTexHiYHMX KOMIIEKCIB, opraHisaiii i ycTaHoBu

MiHno6opoHu Ykpainuy, Ta iH.
IlepcneKTHBHI PHHKHU: VkpaiHa, kpaiHu HATO
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
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