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AHHOmMayus — PaccMoTpeHa BO3MOXHOCTb TEOPETUYECKO-
ro onucaHusi BNMsSHUA konebaHuin pasnuyHon NpuMpoabl Ha Bbl-
XOAHOW CNeKTp CUCTEM CO CKpeLLeHHbIMKU nonamu. [lonyveHo
YAOBNETBOPUTENbHOE COBMaJeHNe TEOPETUHECKN MOMyHeHHbIX
pe3ynbTaToB C 3KCMNEPUMEHTaNbHLIMM.

|. BBepgeHue

Mpy mMogennpoBaHWM CUCTEM CO CKpPEeLLEHHbIMWU MO-
NSIMUM OY€Hb BaXKHbIM aCMeKTOM SIBNSETCA U3y4YeHue Mno-
BEAEHUS COCTaBNALLMX BbIXOAHOTO crnekTpa. MNMockonb-
Ky BO Bpemsi paboTbl TakMx cUCTeM BO3OyxaarTcs u
B3aMMOLENCTBYIOT Mexay cobol konebaHns pasnuyHomn
npupoabl: KOHTYpPHble (OUCMEPCUMOHHbIE), KonebaHus
NPOCTPAHCTBEHHOro 3apsaa, konebaHus MOHHOro Mnpo-
WUCXOXOEHUs1, TO eCTECTBEHHO OXMaaTb UX NosiBNeHne B
BbIXOZIHOM CMEKTpe.

Llenbio aTon paboTbl ABMSETCA U3y4YeHUE BMUSHUSA
KonebGaHu pasnUYHOM NMPUPOAbLI Ha CMEeKTpasnbHbIA CO-
CTaB BbIXOZHOro curHana.

Il. OcHoBHaA YacTb

B3aumoperictBue wmexagy konebaHusmu, obycnos-
NEHHbIMWU Pa3HOM NPUPOOON, B CUCTEMAX CO CKpPELLEH-
HbIMM MONSIMU paccMaTpuMBanNuUCb A5s Kaxagoro koneba-
HWUS1 OTAENbHO M3-3a CIOXXHOCTW TEOPEeTUYECKOro onnca-
HMS B3aMMOOEWNCTBUSA MEXAY HUMMU.

30ecb paccmaTtpuBaeTcs B3aMMOOENCTBUS KOHTYp-
HbIX konebaHui, CyLecTBYOLLMX B Auana3oHe 4acToT OT
eOQuHUL, OO0 OEeCSTKOB rurarepl, konebGaHui npocTpaH-
CTBEHHOrO 3apsifa, CYLLECTBYIOLUUX B AUanasoHe COTEH
Merarepu, KonebGaHWi MOHHOro MPOMCXOXAEHUS, Cylle-
CTBYHOLLMX B Quana3oHe OT eAuHMUL, OO0 OeCATKOB Mmera-
repu.

TeopeTuyeckoe u3ydyeHUe U3NYECKUX SBMEHUA B
CUCTEMAX CO CKPELLEHHbIMW MOSISIMU OMUCLIBAETCA CUC-
TeMon ypaBHeHun [lyaccoHa (Jlannaca), OBWXeHUs u
BO30OyxaeHusa. MNpu 3TOM yyeT BNUSIHUA BCEX BUAOB
konebaHuii MOXHO OLIeHWUTb, NpeacTaBuB WX B Buae
CYMMbI B3aMMOOENCTBYHOLLNX KonebaHui.

B obuwem Buge noteHuman konebaHum MOHHOro nNpo-
ucxoxgeHnss MoxeT ObiTb  M300paxeH B Buage

A COSCAt, npuyem amnnnTyda M YacToTa Takux Kone-

OaHun 3aBUCUT OT npupoabl, copta u AaBlieHnA NMOHOB
OCTaTO4HbIX ra3oB B NPOCTpPaHCTBE B3aMMOLENCTBMS.
MoTeHumnan konebaHun NPOCTpPaHCTBEHHOro 3apsana

MOXHO n306pasutb B Buge Ag. COSwt, npuuem am-

nauMTyaa Takux KonebaHui Toxe OnocpeAcTBOBAHHO
3aBMCUT OT MPUPOAbI, COpPTa W OaBneHus MOHOB OCTa-
TOYHbIX ra30B B MPOCTPaHCTBE B3aMMOAEWCTBUS.
lMoTeHumnan KOHTYpHbIX konebaHuin onpedenseTcs us
pelieHus ypaBHeHui enbmronbua u Bo3byxaeHus.

MMpyn aKCnepuMeHTanbHOM U3YYEeHUW BbLIXOOHOTO
CneKkTpa B CUCTEMax CO CKPEeLLEHHbIMWU MONSMU HEeBO3-
MOXHO BnuSTb Ha konebaHua pasnuyHow npupodbl Mo
oTAenbHOCTU. EAVHCTBEHHBIM SIBNIEHNeM, KOTOPOoe MOX-
HO 9KCMEepUMEHTaNbHO M3yYnUTb SABNSAIOTCA KonebaHus
WMOHHOIo NMpoucxXoxaeHus. PerynvpoBkon faBneHus oc-
TaTOYHbIX ra30B B CUCTEMAXx CO CKpeLLEeHHbIMW MONsSMM

MOXXHO HenoCPeACTBEHHO WU3MEHSITb aMnauTyay U vac-
TOTY WMOHHbIX KonebaHwun n HabmogaTe U3MEHeHWs, npo-
ncxogsiuye B BbIXOQHOM CMEKTpe.

34ecb Mbl paccMOTPUM pe3ynbTaTbl TEOPETUHECKOro
U3y4yeHns B3anMOLenCcTBUs konebaHui pasnuyHon npu-
poabl.

Ha puc. 1 npeacTasneH BbIXOAHOW CNEKTP CUCTEMBI,
rae OT4eTNnMBO BMOHO MPUCYTCTBUE OCHOBHOrO Koneba-
HMS 1 konebaHnsa NPOCTPaHCTBEHHOro 3apsaa.
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Puc. 1. UicxodHbIl cnekmp.
Fig. 1. Principal spectrum

YBenuueHve amnnuTydbl KonebaHun, obycnoBneH-
HbIX MOHaMW OCTaTOYHbIX [a30B, MPOMNOPLMOHANLHO
yBENMYEHUo aMmnnnTyabl aTux konebaHuin B mogenu. B
pesynbTate 3TOrO MOflydeH BbIXOAHOW CMeKTp (CM.
puc. 2).
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Puc. 2. Cnekmp 83aumodelicmeusi UOHHbIX U
KOHMYPHbIX KonebaHud.

Fig. 2. Spectrum of interaction of ion oscillations and
contour modes

Ha 3aToM pucyHKe OT4ETNMBO BUMAOHO YLUMPEHWUE CMEK-
TpasnbHbIX NUHUIA koneGaHW 3a cYeT B3auMoLencTBUs
kornebaHuii MOHHOTO MPOUCXOXAEHUA C KoneGaHusiMu,
CYLLECTBYIOLLMMU B CUCTEMAX CO CKPELLUEHHbIMW Mofs-
MU. OTO MOMHOCTBIO COrnacyeTcsl C JKCnepumeHTanb-
HbIMW pe3ynbTaTamu.

HanbHelwee yBenuMueHne amnnuTyabl MOHHBLIX KO-
nebaHuii NPMBOAMT K pe3koMy oGoralleHuo BbIXOAHOMO
CnekTpa, Kak nokasaHo Ha puc. 3.
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Puc. 3. ObozauwjeHue 8bix00HO20 criekmpa.
Fig. 3. Spectral dispersion

Takoe oboralleHne cnekTpa 9KCnepyMMeHTanbHO Ha-
6noaanock Npu AaBneHUsiXx OCTaTOYHbIX ra3oB nopsiaka
107 MM.pT.CT.

YBenuueHve aMnnnTyabl MOHHbIX kKonebaHui npueo-
OUT K CPbIBY KOHTYPHbIX KonebaHui u ycTaHOBNEHUS
pexuma XxaoTU4eckux KonebaHuil, kak MnokasaHo Ha
puc. 4.
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Puc. 4. Xaomuy4eckue konebaHus.
Fig. 4. Chaotic oscillations

XaoTusaumsi KoneGaHWin NPOUCXOAUT M3-3a paspy-
LUEHUs1 CTPYKTYpbl 3MEKTPOHHOro obnaka MpoCTpaHCT-
BEHHOro 3apsifa NpPOCTPAHCTBEHHLIM 3apsA0M MOMOXW-
TENbHO 3apPSHKEHHLIX MOHOB OCTATOYHbIX ra3os. [lpu
3TOM UcyesaeT (hOKycupyloLasl pofb 3nekTpocTaTuye-
CKMX MNOrei B CUCTEMAaX CO CKPELLEHHbIMM MOMSIMU.

Ill. 3akno4vyeHue

[MokaszaHa BO3MOXHOCTb TEOPETUYECKOro OMnMcaHust
NpoLEecCoB B3aMMOAEWCTBMS KoneGaHun  pasnuyHon

npupoabl B CUCTEMAaX CO CKPELLEeHHbIMM nonsMu. Cpas-
HEeHMEe TeopeTUYECKUX pesynbTaToB C pesynbTaTamu
3KCMepyMEHTarbHbIX WUCCreqoBaHWii Oanu yOooBneTBo-
puTernbHoe coBnaaeHue.

Takum 06pasoM, BO3MOXHO MOAENUPOBaHWE B3aw-
MOOENCTBUSI KonebaHuii pasHoW Mpupoabl B cucTeMax
CO CKpeLLeHHbIMMW MOSAMMU.
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Abstract — Theoretical description of different nature of os-
cillations exciting in systems of cross fields and their influence
on output spectrum was observed.

A reasonable agreement of experimental and theoretical
results was deduced.

|. Introduction

A very important aspect in the simulating of crossed-field
systems is the research of behavior of components of output
spectrum. During work operation of such systems the oscilla-
tions of different nature were excited and interacted.

The aim of this article is an investigation of oscillations of
different nature and their influence on components of output
spectrum.

Il. Main Part

The theoretical research of physical phenomenon in the
systems of cross field is described by a set of equations of
Poisson (Laplace), by motion and excitation equations.

Generally the potential of ion oscillation is represented
as A cosQt the magnitude and the frequency of such oscilla-

tions depend on the pressure and the sort of trace gases in the
interaction region.
The potential of oscillations of spatial charge is represented

as A, COSwt , the magnitude and the frequency of such oscil-

lations indirectly depend on pressure and sort of trace gases.
The potential of contour modes is deduced from the reduced
wave equation and the excitation equations.

lll. Conclusion

The possibility of theoretical investigation of the interaction
processes of oscillations of different nature in systems of cross
fields is shown. A reasonable agreement of experimental and
theoretical results was deduced.

Thus it is possible to simulate the interaction of oscillations
of different nature in the crossed-field systems.
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