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2. Multiharmonic processes in the relativistic two-stream electron beams and systems on its base

Pedepar:

1. Incepraniiiny po60Ty IPUCBSIYEHO TEOPETUYHOMY JOCJIIKEHHIO MyJIbTUTAPMOHIYHUX IIPOLECIB, 110
BiZOYBalOTHCS y PEJISITUBICTCHKUX BOLIBUIKICHMX €JIEKTPOHHUX ITyYKaxX Ta CUCTEMax Ha iX OCHOBI. BcTaHOBJIEHO,
110 Y ABOTIOTOKOBOMY PEJISTUBICTCBKOMY €JIEKTPOHHOMY IIYYKY MOJKJIMBA peaslisallis I1'STH PiI3HUX TUILB
rapameTpUYHO-PE30HAHCHYUX B3a€MO/iN XBUJIb IIPOCTOPOBOTO 3apsay. BusHayeHi ymMoBu pearisaniii
MyJIbTUTADMOHIYHUX PEXMMIB B3aeMoJii. [TokasaHo, 0 B IpOLeCi pO3BUTKY I BOINOTOKOBOI HECTIMKOCTI
peanizyioTbCs e(PEKTH MHOKMHHOTO NapaMeTPUYHOTO PE30HAHCY ABOX BU/IB. [106y0BaHO MyJIbTUTaPMOHIYHY
Ky6iYHO-HEeJIiHIIIHY TEOPilo ABONOTOKOBOI HECTIMKOCTI 3 ypaXyBaHHSIM €(EKTIB MHOKMUHHOTO ITapaMeTPUYHOTO
pe3oHaHcy. JIociizKeHo BB LIUX ePeKTiB Ha GOPMyBaHHS LIMPOKOTO aHOMAJIBHOTO creKTpy. [To6ynoBaHo
Ky6iuHO-HeJIHIlIHY Teopilo NapaMeTpUYHUX €JIeKTPOHHO-XBUJIbOBUX JIBOIIOTOKOBUX JIa3€piB HA BiJIbHUX
eJIeKTpoHax 3 H-y6iTpoHHOI0 Hakauykow. [IpoBejeHO aHali3 iIHKPEMEHTIB 3pOCTaHHS, PiBHIB Ta MEXaHi3MiB
HACH4EHHS XBUJIb. [[0Ka3aHO NepCNeKTUBHICTh BUKOPUCTAHHS JAHNUX CUCTEM SIK BUCOKOE(EKTUBHUX MiJICUITIOBAYiB

MOTYKHOCTI MM-1Y 1iara3oHiB 3 BUCOKAM PiBHEM MOHOXPOMAaTUYHOCTI.



2. The dissertation is devoted to a theoretical investigation of the multiharmonic processes in the relativistic two-
stream electron beams and systems on its base.It is found out, that in a two-stream relativistic electron beam the
realization of five different types of three-wave parametric resonance of beam waves is possible. Conditions are
found out also, in which in a two-stream electron beam the realization of the multiharmonic modes of interaction
is possible. It is shown, that the plural parametrical resonance effects of two kinds are realized, when the two-
stream instability take place. The cubic nonlinear multiharmonic theory of the two-stream instability with
allowance for plural parametrical resonances is constructed. Influence of these effects on formation of the broad
abnormal spectrum is investigated. The nonlinear cubic theory of the electron-wave two-stream FEL with H
ubitron pumping has been created. The analysis of saturation levels and satiation mechanisms has been made.
Perspective of using of the given system as highly effective capacity amplifiers of mm-IR range with high level of
monochromaticity has been proved.
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