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2. Streams of charged particles in plasma and their fluctuations in linear and toroidal magnetic configurations

Pedepar:

1. Y po6oTi HaBepeHi pe3ysbTaTu focifKeHHs reHepauii HBU-konmBaHb CTpyMy B IOTOLLi 3 [1JIOCKOO T€OMETPI€EI0
IIpY rajibMyBaHHI 1OT0 30BHILIHIM €JIEKTPUYHUM I10JIeM 6€3 pOpMyBaHHS BilOMTOro NOoToKy. Ha siHiliHMX
YCTaHOBKaX, NOCJIIKEHA CTIMKICTh UUIIIHIPUYHOTO IIOTOKY €JIEKTPOHIB, IHKEKTOBAHUX Y NO340BXHE MarHiTHe
nosie. lllupuHa QyHKII{i pO3MOAiNy 4YaCTOK IOTOKY 32 LIBUAKOCTSIMU OyJia 6J1M3bKa 10 CepelHbOi HIBUAKOCTI iX
NIO3[JOBXXHbOTO PyXy. EKClieprMeHTaIbHO OOCIIiIpKyBajach HesliHiliHa [10BeliHKA JiOKTPOHHUX XBUJIb 1110
30yIDKYIOTBCS Y IOTOL, @ TAKOXK JMHAMIiKa TaK 3BaHUX 3aJIMMIKOBUX XBUJIb, IO CIIOCTEPIraloThCs MiCJIsl 3aKiH4EHHS
imkekUii. HaBegeHi excriepuMeHTasbHi pe3yJbTaTH, IO OMUCYIOTh JUHAMIKY [TIOTOKY IPUCKOPEHUX YaCTUHOK, 11O
PYXaloTbCsl B3JOBK MarHiTHUX [IOBEPXOHb Y TOPOiasbHiN KoHQirypauii Ha 6a3i Tpu-3axifHOTO TOPCAaTPOHY
"Yparan-3M". ¥ po6oOTi HaBeieHi pe3yJIbTaTy PEHTI€HIBCbKUX, 30HIOBUX, ONITUYHUX, a TaKoX HBY-BuMIipIoBaHb, 110
Ial0Th iHPOpMALLiIO IIPO CTPYKTYPY MOTOKY, OCOGIUBOCTI Ta NPUPOAY HOro (POPMYBAHHS, Ta CYIPOBOLKYIOU]

npouecy. Y TopoifasibHiil MarHiTHiNA KoHIirypauii BuB4eHi esekTpocTaTuyHi ¢iyKTyauii KpaioBoi niazmu



TOpcaTpoHa Y-3M, a TakoXX B3aeMOZii Takux (PJIyKTyaLill 3 IOTOKaMHU 3apsI>)KEHUX YaCTUHOK. JlocinKeHe
30yIpKeHHS NapaMeTPUYHOI HECTIMIKOCTi B 06J1aCTi rapMOHiK yacToTu BY - HarpiBaHHS. Po3risgaeTbcs MOXKIINBICTD
B3a€MOJIii HECTIMKOCTI 3 IOTOKOM ITPUCKOPEHUX 4acTOK. KJII0OUOBi €JI0OBA: IOTOKYU 3aPSIPKEHUX YACTUHOK,
TOpPCaTPOH, IPUCKOPEHi e1eKTpoHU, BU-reHepallis .

2. In this work the oscillatory and wave processes in charged particles flows together with some features of these
flows are studied experimentally at linear and toroidal magnetic confinement devices. In particular the results of
the experimental study of ultra high frequency oscillations generation which takes place during the charged
particles flow deceleration in the external electric field are presented. The experiments were performed for the
flat flow geometry. The measurements were carried out at the regime in which the reverse flow formation wasn't
observed. In the framework of the experiments carried out at linear confining devices the stability of cylindrical
electron flow injected into a longitudinal magnetic field. The breadth of the flow particles distribution by
longitudinal velocities was comparable the average flow velocity. The flow plasma density and temperature was
close to the corresponding parameters of the U-3M torsatron edge plasma. The nonlinear behavior of the
diocotron waves disturbed during the flow propagation was studied experimentally. The depenedences for such
magnitudes as the averaged (over the injection pulse duration) amplitude modulation depth, the averaged (over the
diocotron waves frequency band) frequency and also the width of the diocotron waves frequency band on such
parameters as average flow velocity, magnetic field strength and also on the introduction of metal electrode.
Furthermore the dynamics of so called residual diocotron waves was investigated. The study of the residual plasma
state was carried out using the additional injection. The study of non-neutral flow dynamics in the toroidal
magnetic field configuration was carried out on the U-3M device which represents a torsatron with triple-
threaded magnetic field winding. In particular the runaway particles flow was investigated. The measurement have
shown that the flow has both electron and ion components. The work contains the results of X-ray, electrostatic
probe, optical and microwave diagnostics measurements which give information about the flow structure,
properties and creation mechanism. The ionization processes which were observed together with the flow
formation are also described. Special attention was paid to the edge plasma electrostatic fluctuations in the U-3M
torsatron. In particular, the study of parametric instability excitation which was observed in the spectrum of the
RF-heating frequency harmonics was carried out. The possibility of interaction between such fluctuations and the
runaway particles was also studied.
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