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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.33

Tema gucepranii:
1. DopmyBaHH4, [iarHOCTUKA Ta YIIPaBJIiHHS BUIIPOMiHIOBaHHSM CHOKYCOBAHUX JIA3€PHUX ITy4KiB TEparepLoBoro
Jiara3oHy

2. Formation, diagnostics and control of the radiation of focused terahertz laser beams

Pedepar:

1. Incepraniiiny po60Ty IPUCBSIYEHO TEOPETUYHUM Ta €KCIIEPUMEHTAILHUM JIOCTIiIPKEHHIM (i3UYHUX
3aKOHOMipHOCTeN popMyBaHHS, (POKYyCYBaHHS XBUJIbOBUX JIA3€PHUX IIy4KiB 6€3[1€pepPBHOrO BUIIPOMiIHIOBAaHHS
TE€parepLoBOro Aiarna3oHy 3 HEOLHOPITHO IIPOCTOPOBOIO MOJISIPU3ALIEIO T YIIPABIIIHHS BUIIPOMIHIOBAHHSIM
c(OKyCOBaHUX JIa3ePHUX IIy4KiB. [71 pOo3B’s13aHHS LUX 3a71a4 Oy BUKOPUCTaHHI METONIM Cy4yacHOi paniodizuky,
004N CIIIOBATIbHOI €7IEKTPOIMHAMIKY i MaTeMaTUYHOi (i3uKy. 3arpoINIOHOBaHI i JOCiIKeHi B AucepTallii MeToau i
cxeMU OpMYyBaHHS Ta CEJEKIIii onepeyHrux MoJ, 3 Pi3HOIO IPOCTOPOBOIO MOJISPU3aLIi€lo 101 B XBUJIEBITHUX
KBa3iONTUYHMX PE30HATOPAX MOXKYTb OYTU BUKOPUCTAHI IIpU pO3pOOIIi Ta CTBOPEHHI HOBUX KOHCTPYKLii JIa3epHUX
CHCTEM 3 KEPOBAaHMMU XapPaKTEPUCTUKAMU [1JI1 HAYKOBHUX i IPUKJIAAHUX JOCIIPKEHD 0 OJHOMO/IOBUX JIa3€PiB 3
33/1aHOI0 (POPMOIO Ta NOJISIpU3alli€lo BUXiIHOro nydka. Pesynbratu gociigkeHb (OKyCyBaHHS JIa3€PHUX ITy4KiB
MOXYTb OYTH BUKOPUCTAHI 1715 PO3B’sI3aHHS 3a71a4, 110 [10B'S13aHi 3 B3aEMOJI€I0 €JIeKTPOMArHiTHUX XBUJIb 3

PEYOBHMHOIO: 1ialrHOCTUKA II0BEPXHi MaTepiasiB, TOHKUX IIIiBOK, 6i0JIOrYHUX 00’€KTiB, JOCSITHEHHS CyOXBUIIbOBOI



posninbHOi 3naTtHocTi TTh ToMorpadii, fy1s pagiosoKaLiiiHMX Ta TeJIEKOMYHIKaLUiMHAX 3aCTOCYBaHb TOLIO.
3anponoHOBaHUI METO], YIIPABJIiHHS FOCTPO C(POKYCOBAHNMU JIa3€PHUMU ITyYKaMU MOKe OYTH 3aCTOCOBAaHUI B
TaKUX J0AATKaX, K OTPMMaHHS TeparepLoBUX 300paXkeHb (B TOMY YMCJIi IPOTSPKHUX 00'€KTIB), JlazepHa abJisLis,
reHepartist OTUYHOTO PO3psay, A€ NOTPiGHO POKYCyBaHHS TEPArepLiOBOr0 BUIIPOMIHIOBAHHS 3 MiIBULLIEHOIO

rn6uHo (okyca.

2. The thesis is devoted to theoretical and experimental studies of the physical laws of the formation, focusing of
wave laser beams of continuous terahertz radiation with inhomogeneous spatial polarization and control of the
radiation of focused laser beams. To solve these problems, the methods of modern radio physics, computational
electrodynamics and mathematical physics were used. The methods and schemes of formation and selection of
transverse modes with different spatial polarization of the field in waveguide quasi-optical resonators proposed
and studied in the dissertation can be used in the development and creation of new designs of laser systems with
controlled characteristics for scientific and applied research - single-mode lasers with a given shape and
polarization of the initial beam. The results of laser beam focusing studies can be used to solve problems related to
the interaction of electromagnetic waves with matter: diagnostics of the surface of materials, thin films, biological
objects, achieving subwavelength resolution of THz tomography, for radar and telecommunications applications,
etc. The proposed method of controlling tightly focused laser beams can be applied in such applications as
obtaining terahertz images (including extended objects), laser ablation, and optical discharge generation, where
focusing of terahertz radiation with an increased depth of focus is necessary.
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