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1. lmHamika camMOCTIIHOTO 1171a3MOBO-IIy4YKOBOT'O PO3PsAY IIPU BUCOKIl I'YCTHHI eHeprii

2. Dynamics of self-sustained plasma-beam discharge at high energy density

Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYEHO €KCIIEPUMEHTAIbHOMY Ta TEOPETUYHOMY JOCJIiIPKEHHIO YMOB (DOPMYBaHHS Ta
IAHAMIK/A CaMOCTIMHOTO I1JIa3MOBO-IIyYKOBOT'O PO3PSLy IIPY BUCOKIM T'yCTUHI €HEPrii B CUIIbHOCTPYMOBOMY
iMnysIbCHOMY I171a3MOBOMY TiOfli 3 IPOCTOPOBMMH Ta MarHiTHMMU 3aC00aMu JIOKaJli3allii OJBIHOTO €JIEKTPUYHOTO
mapy o6'eMHOro 3apsny. [lokazaHo, mo npu 36yaKeHHi po3psiay 3a YMOB rycToi (moHag, 1016 cm-3) nyiazmu
6araTopasoBo iOHiI30BaHUX aTOMiB MOXKJIBE JIOKaJIbHE BBEIE€HHS BEJIMKOI iMITyJIbCHOI IOTY>KHOCTI (noHay 100 MBT
Ta IMTOMIl1 IOTY>XHOCTI ToHaA 2 I'Bt/cM2) npy BifHOCHO HEBEJIMKOMY €Hepro3anaci KoHAeHCcaTopHoi 6arapei (1o
200 [Ix). BcTaHOBJI€HO 32C00U KEPYBAHHS PO3PSIOM, SIKi JAI0Th MOXKJIUBICTD MiABUIIUTYU €(DEKTUBHICTh BBEIEHHS
iMIyJIbCHOI MOTY>KHOCTI 4,0 po3psy. PO3po6siIeHO METOMKY PO3PAaXyHKY JUHAMIKM aKTUBHOI MOTY>KHOCTI
CHJIBHOCTPYMOBOTO iMITyJIbCHOTO PO3Psy MIKPOCEKYHAHOrO iarna3oHy. BusHaueHo IpUHLUIIOBI OCOOGJIMBOCTI, SIKi
HEeOOXiJIHO BPaXxOBYyBaTH IIPU PO3paxyHKax. 3000yTo BUPA3 111 €MHOCTI CUJIBHOTO NMOJBIHOTO apy Ta PiBHSIHHS
171 3HAaXOJIKEHHS €MHICHOI CKJIaZI0BOI CTPYMY IIOBIMIHOTO APy, SKE Ja€ MOKJIMBICTb BUAIIMTY YACTKY EMHICHOTO

CTPYMY B 3arajibHOMy po3psiiHoMy cTpyMi. [IpoBeneHo PpiznyHe mopenoBaHHsl GOPMYyBaHHS IIOIBIHOTO 1Iapy B



CTalliOHAPHIN cucTeMi IPU 3MEHIIEHIN I'yCTUHI €HEPrii, IKe T10Ka3ajo CTaliOHapHICTb iCHyBaHHS CaMOCTIHOTO

I1JIa3MOBO-IIy4YKOBOI'O PO3pALYy.

2. The thesis is devoted to the experimental and theoretical study of the formation conditions and dynamics of the
self-sustained plasma-beam discharge at high energy density in the high-current pulsed plasma diode of low
pressure with spatial and magnetic means of localization of the space charge double electric layer. It is shown that
when the discharge is excited under conditions of dense (above 1016 cm-3) plasma of multiply ionized atoms, the
local input of high pulsed power (over 100 MW and specific power over 2 GW /cm2) is possible with a relatively
small stored energy in capacitor bank (up to 200 J). The discharge control means are identified, which make it
possible to increase the efficiency of pulsed power input to the discharge. A method for calculating the dynamics
of active power of a high-current pulsed discharge of the microsecond range is developed. The fundamental
features that should be taken into account when calculating active power are indicated. An expression for the
capacitance of a strong double layer and an equation for the capacitive component of the double layer current
have been obtained. The last expression allows one to select the share of the capacitive current in the total
discharge current. The physical modeling of the double layer formation in a stationary system at a reduced energy
density has been performed, which showed the stationary existence of the self-sustained plasma-beam discharge.
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