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AHHomayusi — l'ocTpoeHa Teopus BO3DYXAEHUS 0aH0oua
TOTHBIX 1 MHOTOMACTOTHbIX BbIHYXAEHHBIX KONeSannit 5 xe
rOHOMHOW 3NEKTPOHHO-BONHOBOWU CUCTEME C NOKaANLHON Wa
HUTHON HEOAHOPOAHOCTBLIO. PaccymTanbl pe3oHaxcHbie Xapsa
TepUCTUKA YCTAHOBUBLUUXCA konebaHwun. YcTaHoBneHs! 0CHOoE-
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Hble U3nUecKne NpUYNHLI BO3DYXKAEHMUS CUHXDOHNBIX 1 K2331-
nepuoanyeckux konedbanui

W

; n ()

-

|. BBegeHue

B HENWHEWHbIX AUHAMUYECKUX CUCTEMaX C ANWUTENb-
HbiIM O3NEKTPOHHO-BOSTHOBbLIM B3anMMOAEUCTBMEM (OpO-
TpoH, JIOB u Ap.), HaxoaaWwmxca Noa BHELWHUM BO3AEH-
CTBUEM MOHOXPOMAaTUYECKUX WK MONUrapMOHUYECKMUX
CUrHanoB, HabNWAAKTCA Takne ulnyeckue SBNEHUS

KaKk cTabunuaauna N yMHOXEHWEe 4acTOTbl, YCUNEHWe ¢
npeobpasoBaHne KonedbaHun.

®opMupoBaHne NOKanbHOW HEOAHOPOAHOCTU POKY-
CUPYIOLWEro MarHUToOCTaTUYECKOro NoNs B NPOCTPAHCTBE
B3aUMOAENCTBNA HEaBTOHOMHOM KonebaTtenbHOWM Cuc-
TeMbl NPUBOAUT K ODpa3oBaHUI0 AONONHUTENBHOMO Ka-
Hana ynpaeneHna XapakTepuCcTUKaMM HENUHEUHbIX
npoueccos aHeproodbmeHa.

B paHHOn paboTe paccMmaTpuBaeTCs PEe30HAHCHbLIN
3NEKTPOHHbLIN NPUBOP C MArHUTOCTAaTUYECKOM HEOAHO-
POAHOCTBLIO B peXuMe NpUHyaAuTEeNbHOU CUHXPOHMU3aLMK
BHELWWHMM CUrHanoMm, KOTOpbiM NoAaeTCcs HenocpeacT-
BEHHO B KOnebaTtenbHylo CUCTEMY.

Il. OcHOBHaA 4YacTb

MatemaTuyeckas mMoaens BKNOYaeT B cebs camoco-
MacoBaHHy0 MHOrOMepHyio B obLiemM Crnyyae HecTaumo-
HaPHYI0O CUCTEMY WUHTerpo-anddepeHunanbHbiX ypaBHe-
HWW, ONpeaensaIowWYyI0 Kak MakpoCkonuieckne uHTerpanb-
Hble XapaKTePUCTUKK, Tak ¥ MHKPOCKONWMYECKHE XapaKTe-
puctukn. OHa COCTOUT W3 TPEXMepHOro BEeKTOPHOIO
YPABHEHUA ABUXEHUA 3apsKeHHbIX 4acTull B BbICOKOHAC-
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Me xonelanmit. [DOCTDENCTEENN0E DACNDENeNSHNe N

OVKUMH NEMNHETHOM OQOXVGIHDYVRUWIRM NON" 8RNSO TS
NOOHIBONBHEIN.
VISBECTHO. YTO B SETOHOMHON CHCTEME Hammie o

KaNbHOM “e'ﬂ*“\u\“i“u‘\'}‘ “\"\\u*@\\me ONY NDK
BOOWMT K HIMSHESHMD X3DEKTODHCTHK  aNeXTDONHO-
BONKHOBOM -'*“.mo:.mv BHR (MYCKOBOMND TOKA, INEKTPON
HOro Kild v ap.) [1.2]. NDuMeHe e BNOWNErD Cinoson

MOHOXDOMSTHHECKOND BOIOSHCTRIN B NENUHSHNOM X0
OaTenbHOM CHCTEMES DICCMAETOHRISMOND KNacca oy

CNOBNUB3ET NPSOODIIORINIE HE TONHRD KQUSCTRENNLIX
NOK33aTeNSH BOI0VKIASHUS CHHXDONMLIX it HECHHXDON-
HBIX KONeOaHMit, MO i X KOMHUSCTRESNRNLIX XGDIKTEDUCTIIK
[3]. ACNONe3083He B8 HEIBTOHOMHOM NDIOOPE NPOQH-
NWUPOBAHHOM DOKYCHDYIOWEN NONS NRDMBOQMT Ne TONLKO
K DACIUMPEHIN0 DVHKLMOHANBNLIX BOIMOXHOCTSM CitCTe-
Mbi, HO ¥ K VIVULSHID 3IKCNNYVETEUHMONHLIX XaDdakTepit-
CTHK.

CamoCcornacoBanHas CICTEMSE VDEBHEeNIt DeWanacs
YMCNEHHO NS DIIMMYNLIX NADEAMETROR 33384t ¥t DeXit
MOB BO30YXRISHMS xanedani

B 338MCHMOCTH OT BeMititNbl MErHINTHON HeQARODAL
HOCTH (napameTp A, ) # NPOAONLHOM KOODAMHATH Me-

CTONONOXEHMS €€ USNTDE B NDOCTREHCTEE BISMMOASH-

CTBMS (N3PAMETD I, | JOHE BOI0VYNROASHNA CItHXDOMMNLIX

xonebaxmit N0 PACCTPOMKE HaCTOT A HIMEHRETCR N
TONBKO NO WHDHHE, HO it CMEULEETCR NV HACTOTHOMY itw-
Tepsany (puc. 1). Cnnowsnie KPHUBLIE COOTBETCTBVIOT
YCTOMYMBLIM, 3 LWTDHUXOBLIC — HEYCTOMHHMBLIM DELLEHItAM
CTAUMOHADHLIX VD3NSt BO30VRISHU]. Kpome Yoo
HAONICA3ETCH HIMEHEHNE MOWHOCTH BhHVXISNNLIX KO-
neGanmit. 3xauenwe A, = —0.1 COOTBETCTBVET URCTING
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HOMY TOKOOCEAaHMIO Myyka Ha NMoOBEepXHOCTb zameansio-
et cucTembl. CneaoBaTenbHO, oTMeueHHble adPpexibl
oBycnoBnexbl B NEpeyl0 ovepeab U3MEHEHUEM ToKOpac-
npefeneHns B NPOCTPAHCTBE B3auMOAEACTEUs U (Pa3o-
BOW COPTUPOBKOW 3apsiKeHHbIX YacTull.

CrneayeT OTMETUTb, UTO U3MEHeHHe NapameTpoB fo
KanbHOW MarHWTHOW HEOJHOPOAHOCTM B AMNEKTPOHHO"
BOMHOBOI CUCTEME C BHELLHMM CUNOBbIM BO3AENCTBMEM
NPUBOAUT K B3aUMOCBS3GHHOMY W3MEHEHWIO MOLLHOCTH
BbIHY)KAEHHbIX KonebaHui 1 WrpuHbl obnact CUHXPOHW-
3aumn. MakcMManbHON MOLLHOCTU COOTBETCTBYET MHH-

ManbHas LWMPWUHA OBNAacTV YaCTOTHBIX paccTpoek A®,

rAe PeanuayloTCi YCTOMYMBLIE 3HAUYEHWs CTaLmoHapHON
aMNAUTYAbl KoNeBaHui, 1 HaoBOPOT — CHYKEHHE MOLLIHO-
CT CONPOBOXAAETCA YXyALIEHMeM W3bupaTenbHOCTH
PEe30HaHCHOW cuctemsl (puc. 1). :

Kpome TOro, nepemellieHne LeHTpa MarHurHOM HE-
O4HOPOAHOCTU BAONb NPOCTPAHCTBA B3auMOAEnCTBUA
NPUBOAUT K U3MEHEHWMIO 0BNacTM aMnnUTygHON YCTOWHH-
BOCTH KONebaHuun.

AHanu3 3akoHOMepHocTel npeobpasoBaHus pPE30-
HaQHCHbIX XapakTepUCTUK HEaBTOHOMHOW 3MEKTPOHHO-
BOMMHOBOW CUCTEMbI No3BonsieT caenaTtb BbiBO4 O BO3-
MOXHOCTU YNpaBNeHUs CreKTpasibHbIMU CBOMCTBAMY
konebaHuh npu PUKCUPOBAHHOM 3HAYEHUU HaCTOTHOW

PacCTPONkn A® . 3Ta BO3MOXHOCTb UIIIOCTPUPYETCS Ha

pPUC.2, rAe npeacTaBneHbl PeLlleHus HeCcTauuMoHapHOro
YPaBHEHNA BO3OYXAEHUA AN pasfnyHbIX 3HAYEHUU KO-
OpAMHAaTbLl LUEHTpa NoKanbHOW MarHUTHOW HEO4HOPOAHO-

cTv. MameHeHnne &,, conpoBoxgaeTcs nocnegosartenb-

HOW CMEHOWU He TONbKO CUHXPOHHOMO WU HEeCUHXPOHHOIO
DEXMMA, HO N NEepexogoM OT CUHXPOHHBIX K KBa3nNnepuo-
AVYECKUM KonebaHnaM — yMeHbLLEHNEM YacTOTbl OUeHUK
MU CKa4KooOpasHbIM ralleHneM amnnnTygbl BbIHY>KOAEH-
HbIX KOnebaHuu.

[leTanbHOe uUccnegoBaHWE CUHXPOHHLIX U KBa3umne-
puoanyeckux KonebaHun no3BONAET BblAENUTb MNATb Xa-
DaKTEPHbIX PEXMMOB. ABa BMOA CUHXPOHHbLIX KOonedaHuw
U TPU BUAA KBA3UNEPUOAUYECKUX KOonedaHun, oAuvH U3
KOTOPbIX UMEET UMMNYNbCHbIK XapakTep C pa3MaxomMm am-
NAUTYAbl OT HyNS 40 HEKOTOPOro MakCUMarsnbHOro 3Hauve-
HUSA (PeXUM MPEepbLIBUCTON reHepauun). XapakTepHo, YTo
peanu3auusa 3TUX pexumoB HabnwagaeTcs npu Hes3Hauu-

TE€NbHOM U3MEHEHWU NapamMeTpoB fIOKaribHOM MarHUTHOWN
HEOAHOPOAHOCTH.

lll. 3aknyeHuUue

[locTpoeHHas Teopus BO3DYXAEHUA HEeaBTOHOMHOIA
3NMEKTPOHHO-BOTHOBOW CUCTEMbI MO3BONSAET BbISCHUTE

pu3nyeckne NpuynHbl NpeodbpasoBaHUa CTaUUOHAPHbIX
A HECTAUWOHaPHbIX XapakTepUCTUK NpU U3MEHEeHUW

NPOCTPAHCTBEHHOIO pacnpeaeneHns UHAYKUM POKYyCU-
pyowiero nons.

PesyneTatel paboTsl CBUAETENLCTBYIOT O BO3MOX-
HOCTU 3PPEKTUBHOIO yNpasneHus SHEPreTuYecCkKuMu u
CNEKTPanbHbIMU  XapakTepucTukamm HEABTOHOMHbIX

PE3OHAHCHbIX NPUMDOPOE MM AManazoHa C NoMOoWbIo
onpejeneHHbiM 0bpaszom chopMUpoBaHHOR no

_ # KanbHOV
MarHMToCTaTu4eCrKon HeEOAHOPOAHOCTHY s
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' e single-freq R
hetract - The theory of the sing uency and m
Absmrced oscillations excitation in the on-line t f",‘,':;
: em with local magnetic nonuniformity (LMN) is

'?}l,'lset resonance charactenstics of the steady-state Oscawi Deg

SRS e itiplication, ampiificasi~
e stabilization and frequency muluplication, ampiificatig,
anchznversion of oscillations occur in nonlinear dynamic Sys-
tems with prolonged beam - wave interaction (9r0tron, BWO
etc.) under extemnal effect of the monochromatic or polyha,.

formity in the on-line oscil@tory system interaction space resuits
:n formation of the additional channel of the nonlinear proc.
esses characteristics control.

In this report the resonance electron device with magne-
tostatic nonuniformity in the mode of forced synchronization by
an external signal is considered.

ll. Main part

The mathematical model includes self-consistent multidimen-
sional generally non-stationary set of the integro-differential equa-
tions defining as the macroscopic integral characteristics, and
microscopic characteristics. Equations set consists of a three-
dimensional vector equation of the charged particles motion in
high-frequency and static fields and non-stationary equations of
excitation conceming amplitude and phase of oscillations. The
spatial distnbution of the magnetic focusing field induction is arbi-
trary.

It is known, that in the off-line system the presence of the fo-
cusing field local nonuniformity results in the change of the beam
- wave interaction characteristics [1]. The application of extemal
power monochromatic effect in a nonlinear oscillatory system of
the considered class stipulates conversion of the qualitative char-
actenistics of the synchronous and out-of-phase oscillations exc-
tation, and their quantitative characteristics [2].

'Depending on the value of magnetic nonuniformity and long-
tudinal coordinate of LMN center location in the interaction space
th’e €xcrtation band of synchronous oscillations varies not only on
width, but also is shifted at the frequency interval (Fig. 1). The
solid CUVes Indicate the steady-state solutions and dashec
Curves indicate the unstable solutions of the stationary equatio™s
of the beam-wave System excitation.
systlzqe I?er;a|YSlS Of the conversion of the on-line beam - wavé
Fin onance characteristics allows to make conclus®

POSsibility of the control of oscillations spectral propernes
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2 Tl9. 2, where the solutions of the non-stationa”
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