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Pedepar:

1. O6’exT - poLecH B3aeMOii pyXOMUX 3apsKEHNX YACTUHOK i €JIEKTPOMAarHiTHUX IOJIIB B €JIEKTPOAUHAMIYHUX
CUCTeMax 3 HWIiHIPUYHUMU TBEPIOTIIBHUMU CTPYKTYpamMu. MeTa JoCliIxKeHHS — BCTAaHOBJIEHHS (Pi3MYHUX SIBUIL i
3aKOHOMIpHOCTE, SIKi IIPOSIBIISIIOTHCS IIPU peaklisix M0J1iB 3apsI’KeHNX YACTUHOK, 1110 PyXaloThCs I0OIU3Y
[IOBEPXOHb LWJIIHIPUYHUX TBEPAOTIIBHUX CTPYKTYP. MeToau nociiskeHHs 6a3yl0ThCs Ha 3arajibHill Teopii
€JIEKTPOMArHIiTHOrO MOJIS i anapaTi MaTeMaTU4YHOI (i3nKM 117151 PO3B'I3aHHS KPalloBUX 3a4a4. EKCcriepuMeHTabHi
IOCIiIKeHHs 6yJI0 TPOBELEeHO Ha CUJIbHOCTPYMOBOMY €JIeKTPOHHOMY Iprckopiosayi "Temrn-A" HHIT «X®TI».
HaykoBa HOBM3HA I10JISITA€ B IIOJAJIBIIOMY PO3BUTKY TEOPIi [10J1s1 BJIACHUX | BUMYLIEHUX KOJIMBAHb KBa3iONTUYHUX
LUWJIIHAPUYHUX TBEPIOTIIBHUX CTPYKTYP, & TAKOX y PO3B'SI3aHHI 3a7ja4i NOOYL0BU [IKEPEJI €JIEKTPOMAarHiTHOro
BUIIPOMIHIOBaHHS MiJIiMETPOBOTO Jiana3oHy 3 BUKOPUCTAHHSIM BUCOKOJOOPOTHUX UUIIHIPUYHUX AieIeKTPUIHUX

pe3oHaTopiB. B po6oTi 6ys10 IpoaHasnizoBaHO MeXaHi3MU 30y I’KEHHSI BJIaCHUX €JIeKTPOMArHiTHUX XBUJIb B TaKUX



CHACTEMAaxX B YMOBax Y€PEHKOBCHKOIO i MarHiToraJabMiBHOrO pe3oHaHCciB. OTpMMaHO BUPA3U [Jigd BTPAT €HePrii
3apsy, WO PyXaeTbCs MO CIipajbHiN TPAeKTOPii Y 30BHIIIHbOMY MarHiTHOMY I10JIi, 3@ TOTIOMOTOIO SIKUX MO>KHA
BM3HAUUTU BTPATH €Heprii Ipyu 06epTaJbHOMY i [IpY NOCTYNaIbHOMY PyCi YaCTMHKHU ab0 3aps)KEHOT0 Kijblig, 110
OXOIUIOE UUiHApP. OTPUMAHO YMOBU 30YIPKEHHSI BJIACHMX [TIOBEPXHEBUX Ta 00'€MHO-TIOBEPXHEBUX XBUJIb ¥
TBEPAOTLILHOMY LMJIiHADI. Briepiie 3HaiieHO e(eKT HeB3aeMHOCTI 30y I)KEHHSI BJIaCHUX XBUJb 3D+2D 111a3M0BOTO
LUJIIHIPA 3 iI€HTUYHOIO CTPYKTYPOIO PO3IIONY MOJIB, ajie 3 PisHUMU HaIIPSIMKaMU IOLIMPEHHS 32 a3UMYTaJIbHOIO
KOOpAMHATO0. Briepie nokazaHo Ta eKCIIepUMEHTAIbHO OOIPYHTOBAaHO MOXKJIMBICTb 30YIPKEHHS XBUJIb «IIEM0YYYO]
rajepei» Ta cesexuii po604oi Moy B UWIIHAPUYHOMY JieJIeKTPUYHOMY PE30HATOPI 3a JOIIOMOTOI0 a3UMYyTaIbHO-
[epioAUYHOTO eJIeKTPOHHOTO ITy4yKa. ['any3b BUKOPUCTaHHS — paniodisuka, pisnyHa eseKTpoHika i TeopeTuyHa

¢izuxka.

2. The object is the processes of the interaction between moving charged particles and electromagnetic fields in
electrodynamic systems with cylindrical solid-state structures. The research purpose is to establish physical
phenomena and physical laws that occur when the field reactions of charged particles moving nearby surfaces of
the cylindrical solid-state structures. The research methods are based on the general theory of the
electromagnetic field and the apparatus of the mathematical physics for solution of the boundary-value problems.
Experimental investigations were executed at the high-current electron accelerator “Temp-A” of NSC KIPT. The
scientific novelty is a further development of field theory of eigenmodes and forced oscillations in the quasi-
optical cylindrical solid-state structures and solution of construction problem of the electromagnetic millimeter
range radiation source using the high quality factor cylindrical dielectric resonators. The mechanisms of an
excitation of an electromagnetic eigenwaves in conditions of Cherenkov and gyrosynchrotron resonances in such
systems have been analyzed in the work. Expressions for the energy loss by a charge moving along a spiral
trajectory in an external magnetic field have been obtained and it is shown that they are multi-purposes. They
allow to determine the energy loss by both a rotational particle and a translational motion particle, as well as by a
charged ring that surrounds a cylinder. The conditions for the excitation of surface and bulk-surface eigenwaves
of solid-state cylinder have been obtained. For the first time the nonreciprocity effect for an excitation of 3D+2D
plasma (3D plasma) cylinder eigenwaves with identical field distribution, but with different propagation directions
along the azimuthal coordinate has been found. First, a possibility of an exciting of the whispering gallery waves
and a selection of the operating mode in the cylindrical dielectric resonator by an azimuthal-periodic electron
beam was demonstrated and validated. The field of application is radiophysics, physical electronics and theoretical
physics.
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