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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 47.35.35

Tema gucepranii:
1. CDOpMYBaHHH MO, i3 HpOCTOpOBO—HeorHHOpiILHOIO I'IOJ'IHpI/IBHILielo Yy XBI/IJIeBi,HHI/IX p€30HaTOpax T€parepueBoro
Jliara3oHny.

2. Formation modes with spatially-inhomogeneous polarization in the waveguide resonators of terahertz range.

Pedepar:

1. O6'exT mocaimkeHHs: Qi3nyHi poLecH MOINPEHHS Ta IEPETBOPEHHS XBUIIbOBUX IYUKiB Y JIa3€pPHUX
PE30HAHCHUX CUCTEMAX TEPArepLEBOro Iiana3oHy 1 y BiJILHOMY IPOCTOPi. MeToau oCiIKeHHs:
reOMETPOONTUYHNN METO, METOJ, BIaCHUX KOJIMBAaHb [J151 BUBYEHHS Nlepeadi BUIPOMiHIOBaHHS B HAIPO3MipHUX
MTOPO>KHUCTUX KPYIVINX METAJIEBUX XBUJIEBOJax B IY i TeparepueBomy AianasoHax;MeTO]] €KBiBaJICHTHUX TPAHUYHUX
YMOB [17151 3HaxXO)K€HHS KoediljieHTiB BiOUTTs Ta nepefayi XBUJIEBITHUX MOJ;METO]] CKIHUEHHUX Pi3HULb Y YaCOBIl
obzacrti a5 Ti1 o6epranHs (BOR FDTD) npu BUBYEHHI PO3Cil0BaHHS XBWJIb Pi3HOI MOJsIpU3aLii.y quceprauinHin
pobOTi OTpUMaHi Taki HOBi pe3yJIbTaTU B TEparepLeBOMY [iana3oHi 4acTort: 1.TeopeTnyHo 3HaNeHi i
€KCIIEPUMEHTAJILHO MiATBEPIKEHI YMOBU 3aCTOCYBaHHS MOJOBOTO METOly B MOJI€JIi ileasbHOi ITPOBiAHOCTI MeTay
Ta MOJieJli AiesIeKTpUKa 3 IIOIJIMHAHHAM i YaCTOTHOIO TUCTIEPCi€lo 1S pO3B'sI3aHHS 337124 MO/IEII0BaHHS
MIOLIMPEHHS JIA3€PHUX IMY4KiB B HAZLPO3MIPHUX UMIIHIPUYHUX METAJIEBUX XBUJIEBOJAX. 2. YIIEPIIE B

IIOBrOXBUJIbOBOMY HaOJIMXEHHI 3HalieHi KoedillieHTy BiOUTTs Ta NPOXOPKEHHS MO, pi3HOI cumeTpii Ta



noJIsipu3allii Ha NepioguyYHiN 6araToKiibLeBil giadparmi; 3.Ynepiie 3 BAKOPUCTAHHSIM BEKTOPHOI Teopii
Penes—-3ommMmepdernbia B HelapakciaJlbHOMY HaOJIMKeHHI 3HalieH] aHaliTH4HI BUpa3y [J1s KOMIIOHEHTIB 1015 [TpU
BUIIPOMIHIOBaHHI 3 BiIKPUTOTO KiHIg HALPO3MiPHUX KPYIVIMX METAJIEBOTO Ta [IOPOKHUCTOTO Ii€JIEKTPUYHOTO

XBUJIEBOJIIB.

2. The dissertation is devoted to study of the regularities of the intracavity formation of the laser beams with an
inhomogeneous spatial polarization in the terahertz range. The conditions of applicability of the method of the
natural oscillations for solving modeling of the propagation of terahertz radiation in the oversized metal
waveguides in the model of “ideal conductivity of the metal” and the model of “dielectric with absorption and
frequency dispersion”, depending on the wavelength of the laser radiation in the frequency range 4 - 28 THz are
founded.I The method for generation of a single transverse mode with the azimuthal polarization of the field in an
optically pumped terahertz band laser is suggested.The physical features of free-space propagation for radiation
beams by excited modes of terahertz laser based on a hollow circular waveguide with different spatial polarization
field are investigated theoretically and experimentally. The stable structure of the field for studied modes in the
terahertz range is observed at shorter distances from the end of the waveguide in comparison with the distances
predicted by the criterion for the far-field diffraction.
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