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1. HecrilikocTi 06€pTOBHX ITOTOKIB HEPEJISITUBICTCHKUX €JIEKTPOHIB Ta LUKJIIYHUX CUIIBHOCTPYMOBUX pe-

JISTUBICTCHKUX €JIEKTPOHHUX ITY4KiB

2. Instabilities rotating streams of nonrelativistic electrons and cyclic high-current beams of relativistic electrons

Pedepar:

1. Y pucepTauiiiHiil po60Ti IOKa3aHo, M0 B 06€PTOBUX IIOTOKAX €JIEKTPOHIB B reHepaTopax OPOITPOHHOTO TUILY KpiM
HECTIMKOCTel XBUJIb ['YCTUHU 3apsly iCHYIOTh pe30HaHCHI HecTilikocTi. [TobyfoBaHa JiHiliHa caMOy3rofiKeHa 3
yPpaxyBaHHSM I10J1s1 IPOCTOPOBOTO 3apsifly TEOPisl HECTIMKOCTE!N 000X TUIliB. Pe-30HaHCHI HECTIIKOCTi MalOTh Miclie
B YMOBAaX Y€PEHKOBCHKOI'O Ta I171a3MOBOI'0 PE30HAHCIB. JIOCIIIKEHO MEXaHI3MU HECTIMKOCTEN XBUJIb I'YCTUHU
3apsay y LWIiHIPUYHOMY Iapi eJIeKTPOHIB 3 3apsiIpKeHUM LU -JIIHIPUIHUM IIPOBiTHUKOM Ha OCi, 110 06epTatoThCs
y BiJIbBHOMY IIPOCTOPi, TOOTO 32 BiICYTHOCTi 30BHIilI-HbOI CTiIHKM pe30HaTOpa. BaskJIMBOIO 0COOJIMBICTIO HECTIMKUX
XBWJIb I'YCTUHM 3apsily € 3pOCTaHHS iX iH-KPEMEHTIB IIpU 30i/IbLIEHH] YaCTOTU. PO3BUHYTO CaMOY3TO/IKEHY
HEeJIHINHY 3 ypaxyBaHHSIM 3MiHEHHS CTPYKTYpPH I10JIs1 TEOPil0 FTeHepyBaHHS €JIEKTPOMArHiTHUX XBUJIb B OPOITPOHi y

PE30HAaHCHOMY PE>XKUMI, KOJIA €JIEKTPOHU MiJICUIIOI0Th BJIACHI XBUJIi P€30HATOPa. BHECOK MOTEHIiabHOI eHeprii y



€HEPriIo, O €JIEKTPOH Bifija€ XBUJI, € 3HAYHUM i MOJKe [EPEBUIYBATU BHECOK a3MMYTaJIbHOI YACTMHU KiHETUYHOI
eHeprii. JJocimKeHO 3aJIeXKHICTh €Heprii eJIeKTPOMAarHiTHOro MoJis Ta KoedillieHTa KOPUCHOI i Bif pi3-
HOMAaHITHUX [TapaMeTPiB reHepaTopa. 3HaleHO YMOBU 3pUBY '€HEPYBaHHS. MeTOL0M 3alli3HININX [TIOTeH-1ialiB y
JIiHITHOMY HaGJIMKEHHI OOUMCJIEHO BJIACHI €JIEKTPOMArHiTHI 0JI11 TOHKOTO CUJIBHOCTPYMOBOTO KiJIbLI€EBOTO ITyYKa
PEeNATUBICTCHKUX €JIeKTPOHIB. DopMyIu 11715 1IUX 110J1iB OyJI BUKOPUCTaHI 1Sl OCi~IKEHHS [10IIepeYHnX
KOJIMBaHb ITy4YKa Ta HU3bKOYAaCTOTHUX JOBrOXBUJIbOBUX 30yPEHb IyUKa y CTEJIATPO-Hi Ta MOJupikoBaHOMY
6etarpoHi. OTpUMaHO YMOBY, IIPU SIKUX IIY4OK € CTiKMM IO BiJHOIIEHHIO O LUX 36ypeHb. JJOCIiIKeHO BaXX/I1Be
3aCTOCYBaHHS €JIEKTPOHHUX ITyUKiB, SIKE M0JISITa€ B IPUCKOPEHHI i0HIB BipTyaJlbHUM KaTOJOM, 110 YTBOPIOETHCS B
IIOTOKY €JIEKTPOHIB. 3 I1i€l0 METOI0 YMCEeJIbHO PO3B'si3aHa CUC-TeMa HeJliHIHUX iHTerpo-nudepeHIianbHUX PiBHSIHbD

Bnacosa-IlyaccoHa, o caMOy3rofi)KeHO OINUCYE PYyX iOHIB y IIOTEHIIiai BipTyaJbHOTO KaToa.

2. In the thesis, the instabilities in a cylindrical layer of nonrelativistic or relativistic electrons in a coaxial
resonator, or in the absence of an external wall of the coaxial resonator are theoretically investigated. The
conditions are analyzed, at which the instabilities result in generation or amplification of axially and azi-muthally
inhomogeneous waves. Electrons are moving in a radial electrostatic field or in crossed radial electrostatic and
axial magnetic fields in circular or helical paths. It is shown that in the amplification mode of eigen oscillations of
the resonator, the layer of electrons is unstable under conditions of Cher-enkov's or plasma resonances. The other
mode of instabilities is also possible, when the waves of space charge in the layer of electrons are increased. The
role of dissipative processes is analyzed. Under certain conditions it is the dissipative processes that give rise to
instabilities. The nonlinear theory of electromag-netic field generation in orbitron is developed. The set of the
equations including the equations of field excitation and equations of 2-dimensional motion is constructed and
numerically solved. For the fixed pa-rameters of orbitron from the point of view of generated energy and
electronic efficiency there is some optimal value of electron density in the interaction region. The method of
retarded potentials was used to compute the disturbances of eigen - fields of a thin high-current beam of
relativistic electrons. The ob-tained formulas can be employed for theoretical investigation of beam stability in an
arbitrary cyclic ac-celerator, including a modified betatron and a stellatron. The conditions for parameters of a
beam and a magnetic system of a stellatron were obtained, provided that low-frequency long-wave oscillations of
beam in the stellatron are stable. The conditions have been analyzed, at which the interaction of trans-verse
oscillations of the beam in the stellatron with heterogeneities of the two-turn stellarator field re-sults in the
instability of these oscillations. A study has been made into the dynamics of collective accel-eration of ions by a
virtual cathode of a high-current electron beam propagating between the zero- poten-tial planes. A set of integro-
differential Vlasov-Poisson equations is solved numerically.
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