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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CIeNiaTi30BaHOi BYE€HOI pagH): [ 64.845.01

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HauioHanbHuil HAYKOBUIA IEHTP "XapKiBChKuii (isnko-

TexXHIYHUH iHcTUTyT" HaljionanpHOI akazemii Hayk YKpainu
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOM: HauioHanbHuil HAYKOBUIA IEHTP "XapKiBChKuii (isnko-
TexXHIYHUH iHcTUTYT" HanionasnpHOI akazemii Hayk YKpaiHu

Kopg, 3a €IPIIOY: 14312223
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dopma BaacHOCTI:
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ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOpPHK: 45.03.05

Tema guceprauii:
1. B3aeMo[1ig FBUHTOBUX €JIEKTPOHHUX IyUKiB 3 €JIEKTPOMArHiTHUMU MOJISIMU B PE30HATOPAX FiPOTPOHIB

TE€parepLoBOro niala3oHy

2. Interaction of helical electron beams with electromagnetic fields in gyrotron resonators in the terahertz range

Pedepar:

1. JocnipKeHo B3aeMOZiI0 TBUHTOBUX €JIEKTPOHHUX IIYYKiB 3 €JIEKTPOMArHiTHUMU IOJIIMU B PE30HATOPAx
ripOTPOHIB TEPArepLoBOro Aianas3ony. s pe3oHaTopa 3 iieasbHO IPOBIIHUMY CTiHKaMH, PaJliyC SIKOrO
OIMCYETHCS CUHYCOIAbHO-TIEPIOANYHOIO 3aJIESKHICTIO BIIHOCHO a3UMYTaJIbHOTO KyTa, BIIEPIIE aHATITUYHUM
IJISXOM Ta YACJIOBUMU PO3PaxyHKaMU OYJI0 MOKa3aHoO, 1110 MOOJIN3y TOUOK MIEPETHUHY CYCiTHIX FAPMOHIK
3'SIBJISIIOTHCSI CMYTH HEITPOIIYCKaHHS, B SIKUX KOJIMBAaHHSI pe30HATOpa BifcyTHi. [y BU3HAYeHHs [TapaMeTpiB
ripoTpoHy 6€3 ypaxyBaHHs BILIMBY I1y4yKa BIleplie OyJI0 3allpOIIOHOBAHO 3aCTOCOBYBATH PO3KJIaj MO3OBXKHIX
KOMIIOHEHT €JIEKTPOMATHITHUX I10JIiB B YMOBaX 3Ha4YHOI KOHBEPCIi MO/, Ta OMIYHMX BTpaT. 111 MOKJIMBOCTI
BpaxyBaHHSI IIy4Ka €JIeKTPOHIB 0yJI0 y3araJjbHeHO Jo6pe BiioMuil METO] Ha OCHOBI PO3KJIaZiB [TONIePeYHUX

KOMIIOHEHT €JIeKTPOMAarHiTHUX I10JIiB Ha BUIIa/I0K 3HAYHMUX OMIYHMX BTpaT. BUKOpHUCTOBYIOUM 1€l MeTO, BIeplle



Oyjla OTpUMaHa y3arajbHeHa pOpMyJia CTAPTOBOTO CTPYMY Ha BUMAAOK 3HAYHOI KOHBEPCii MO/ y HaOIMXEHHI
3a[1aHOTO MoJI4. 1711 CaMOy3To/IKEHOTO BpaxXyBaHHSI Iy4YKa €JIeKTPOHIB OyB PO3pO06JI€HNI METOI, IKUI 3BOJUTD
PIBHSIHHSI pyXy Ta PiBHSIHHS €JIEKTPOMAarHiTHUX I0JIiB 10 CIIEKTPpasibHOI 3aaui. [IpoBeieHi focigyKeHHs 6a3y0ThCs
Ha Cy4aCHUX METOJAX €JIEKTPOAUHAMIKU riPOTPOHIB, SIKi BpaxOBYIOTb KOHBEPCIIO MO, Ta OMi4YHi BTpaTu. OTprMaHi
pe3ysbTaTy 6yLyTh KOPUCHI 17151 TOAAIBIIOTO TEOPETUYHOTO Ta €KCIIEPUMEHTAJIBHOTO AOCIiIKEHHS
cybTeparepLoB1X Ta TeparepLoBUX TipOTPOHIB.

2. The studies consider the interaction of helical electron beams with electromagnetic fields in gyrotron
resonators in the terahertz range. For a resonator with perfectly conducting walls, the radius of which is described
by a sinusoidal-periodic dependence with respect to the azimuthal angle, it was shown for the first time by
analytical and numerical calculations that non-transmission bands, in which there are no resonator vibrations,
appear near the intersection points of neighboring harmonics. To determine the parameters of a gyrotron without
taking into account the effect of the beam, it was first proposed to apply the decomposition of the longitudinal
components of electromagnetic fields under conditions of the significant mode conversion and ohmic losses. To
make it possible to account for the electron beam, the well-known method based on the decomposition of the
transverse components of electromagnetic fields in the case of significant ohmic losses was generalized. Using this
method, a generalized starting current formula was obtained for the first time in the case of the significant mode
conversion in the approximation of a given field. For self-consistent accounting of an electron beam, a method that
reduces the equations of motion and the equations of electromagnetic fields to a spectral task was developed. The
conducted studies are based on modern methods of gyrotron electrodynamics, which take into account mode
conversion and ohmic losses. The results obtained will be useful for further theoretical and experimental studies of
subterahertz and terahertz gyrotrons.
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ByacHe IlpizBumie Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acCimaHHi

BignoBigasbHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

BoeBogin Bikrop MukoJsaitioBuy

Oninenko IBaH MukoaiioBu4
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