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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 27.33.

Tema gucepranii:

1. YncespHE MOZEIOBAHHS €JIEKTPOMATHITHUX MOJIIB B BiIKPUTUX TA 3aKPUTUX PE30OHATOPAX

2. Numerical modeling of electromagnetic fields in open and closed resonators

Pedepar:

1. O6'eKT mOCHiI)KeHHS - BJACHI KOJIMBaHHS 3aKPUTUX Ta BiIKPUTUX €JIEKTPOMAarHiTHUX PE30HATOPIB, a TAKOX
PE30HAHC Y BiIKPUTUX CUCTEMAX. METOIO AOCIIIKEHD € I100y10Ba MAaTEMAaTUYHUX MOJeJIe 1J1s1 PO3B'sI3aHHS
MeMOPaHHOI 3a/1a4i AJ15 pe30HaTOpa KOAKCialbHOTO TipOTPOHA 3 TOPPOBAHUM BHYTPIlIHIM NIPOBIIHUKOM, a TAKOX
ILJIs1 pO3B'sI3aHHS 337]a4i HA PE30HAHCHI Ta BJIACHI KOJIMBAaHHS CIIPOLEHOT0 Pe30HaTOpa ripoTpoHa. Y JucepTaliiHin
POOOTi BUKOPUCTOBYIOTBCSI METOJIA MaTeMaTUYHOI Qi3nKH, JiHiIMHOI anre6py, MaTEMaTUYHOTO aHai3y, Teopii
iHTerpasIbHUX PiBHSIHb, OOYMCIIIOBANIbHI METOAU. Biepie nobynoBaHi MaTeMaTU4HI MOZEJ 1151 3HAXOIKEHHS
NIOTIePEYHUX XBUJIbOBUX YMCeJl, KoeQillieHTiB 3racaHHs Ta BifIOBigHUX iM MeMOpaHHUX QyHKUil BracHux TE Moz,
pe30HaTOpa KOaKCiaJIbHOTO ripOTPOHA 3 BHYTPIIIHIM rOpOBaHUM IIPOBIAHMKOM IOCTAaTHLO OBiIbHOI HpOpPMHU.
Briepiue npoBeQieHO YKiCebHE AOCIIIPKEHHS], SIK€ JO3BOJIMJIO BCTAHOBUTH, 110 OMiYHi BTpaTH y KOaKCiaTbHOMY
pe30HaTOopi ripOTpOHAa MOXKHA CYTTEBO 3MEHIIUTHU LIJISIXOM BiilIOBiAHOTrO BU60pY popmu rodppa. Brnepie

o0y joBaHi MaTeMaTHUYHI MoZeJii 1715l LOCiIpKeHHs] PE30HAaHCHUX Ta BJIaCHUX €JIeKTPOMAarHiTHUX KOJIMBaHb



CIIPOLIEHOr0 Pe30HATOPAa rPpOTPOHA SIK BiIKPUTOI CTPYKTYpHU Y TpUBMMIpHOMY IIpocTopi. Ha 6a3i nobymoBaHux
IVICKPETHUX MaTeMAaTUYHUX MOZEJeN po3po6IeHO IPOrpaMHe 3abe3MedYeHHs, SIKe J03BOJIsi€ IPOBOAUTH
YuCeJIbHUY aHasi3 1J1s1 MeMOPaHHOI 3a7jayi Ta [J1s1 CIIPOILLEHOTr0 pe30HaTopa ripoTpoHa. [171anyeTbcs BIPOBAIyKEHHS
OTPMMAaHMX YUCEJIbHUX PE3YJIbTATIB IIPY ITPOEKTYBAHHI Ta AJ1s ONTUMI3aLlil CydaCHUX PE30HATOPIB KOAKCiaJIbHUX
ripOTPOHIB.

2. The object of research is free oscillations of closed and opened electromagnetic cavities, as well as a resonance
in opened systems. The aim of research is to construct mathematical models to solve the membrane problem for a
coaxial gyrotron cavity with a corrugated inner conductor, as well as to solve problems for resonant and free
electromagnetic oscillations of the simplified gyrotron cavity. The thesis uses the methods of mathematical
physics, linear algebra, mathematical analysis, the theory of integral equations, numerical methods. Mathematical
models for finding the transverse wave numbers, damping coefficients and the corresponding membrane functions
of TE modes of the coaxial gyrotron cavity with an arbitrary corrugated inner conductor have been developed at
first time. Results of numerical experiments which indicate that ohmic losses can be reduced substantially by
choosing the appropriate form of corrugations have been obtained for the first time. Mathematical models to study
the resonant and free electromagnetic oscillations of the three-dimensional simplified gyrotron cavity have been
developed at first time. Based on developed models it has been created the software for performing numerical
analysis of the membrane problem and the simplified gyrotron cavity. The developed technique is planned to be
used in design and for optimization of the modern coaxial gyrotron cavities.
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