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WMIynbcHBI  TPOOOM  KOHJICHCHPOBAHHBIX JIUDJICKTPUYECKUX Cpell SBISETCS OJIHHM U3
3 PEeKTUBHBIX ITEKTPUYECKUX CITOCOOOB reHepaluy HenaealbHOU Tia3mel [1]. B cuy psina npuuuns [2]
HanOoJiee W3YYEHHBIMU B 3TOM OTHOINEHHH SIBISIFOTCS MPOIIECCHI MPH MPOO0E TBEPIBIX IHIIECKTPUKOB
UMITYJIbCAMU BBICOKOTO HANPSDKEHHUST MHUKPOCEKYHIHOM IIHTENBHOCTH. B TO e BpeMs, MepBbie
AKCIIEPUMEHTAIBHBIC HCCIICOBAHUS TeHEPAIMHU IUIa3Mbl ¢ UCIIOJIb30BAaHUEM HAHOCEKYH/IHBIX MMITYJIHCOB
HanpsokeHus [ 3] BBISSBUIIN psiji KAYECTBEHHO HOBBIX 3aKOHOMEPHOCTEH 3TOTO Tpolecca.

Tak, mIsl MHKPOCEKYHTHOTO JHMala30Ha WMITYJIbCOB XapaKTePHBIM SIBISIETCSl TCHEpaIlust
IPEUMYIIIECTBEHHO OJIHO3APSIHOM IIIa3Mbl Ha 3aBepUIAIOIICH TYroBOM CTaauu MpoOos ¢ mapaMeTpaMu
HeupeanpHocTH 0,5<['<2. B cBot0 ouepens 310 TpedyeT OnpelielIeHHBIX 3alacoB YHEPIHU B UMITYJIbCHOM
ucroununke. Ilpormecchl Ha CTaguM pacnpoCTpaHEHHs KaHala pas3psia B CBSI3H C  Majoi
HHEPrOHACHIIIEHOCTHIO TIPU 3TOM HE paccMarpuBaiuch. CKOPOCTH pacIIMpeHHs KaHAJIOB MpoOos MpU
ATOM OBLIH JI03BYKOBBIMH.

[lpn HaHOCEKYHJHOM TIIpoOoe, Hao0OpOT, IIa3Ma C BBICOKOW KPATHOCTHIO HMOHHU3AUH C
napameTpamu HeujpeanbHocTH [>20 reHepupyercs NpEeUMMYINECTBEHHO Ha TepBoil craamu. Jlyrosas
CTaJus TPU 3TOM HIPaeT BTOPOCTEHECHHYIO poJib. CKOPOCTH pacCIIMpEeHHs TOJOBHOW HYacTh paspsia
SIBJSIFOTCSL CBEPX3BYKOBBIMHU. VICXO/sl M3 3aKOHOB COXpPAHEHUs B IEPBOM CIIydae CKAUMAEMOCTh ILIa3Mbl
0=pn/Po<l, a Bo BTOpoM O>1. B 3THUX YCIIOBHSX COBMECTHOE BO3JCHCTBHE CHIIBHBIX 3JICKTPHYCCKUX
noyieil m ynapHoro cxatus obnacté (azoBoro mepexoma oOecIeYMBacT BO3HUKHOBEHHE ILIa3Mbl C
BBICOKOU KPaTHOCTBIO HOHU3AIWH [4].

BeickazaHHbIe BBINIE TOJOXKEHHS HJUTIOCTPHPYIOTCS — pe3yJIbTaTaMU  AKCIIEPUMEHTATBHBIX
UCCIIeIOBAaHHI YIapHO-BOJHOBBIX MPOIIECCOB, COCTABA IJIa3Mbl, PACUCTHBIMH METOJUKAMH OIPE/ICTICHUS
e€¢ mapametpoB. [IpoBeieHO comocTaBiIeHHe MApaMeTPOB IUIA3MBI ¢ MX aHAJIOTaMH B JICTOHAIIMOHHOM
HPUOJIMIKEHNH, @ TAK)Ke TOIYYSHHBIX TIPH Pa3InYHBIX HHTEPBAIaX BO3ICUCTBUS HAIIPSDKCHUSL.

PaGota BBIONHEHa B paMKaX KOMIUIEKCHOW INpOrpaMMbl (DYyHIaMEHTAIBHBIX HCCIIeIOBAHUIMA

[Ipesumuyma PAH «Temnodusnka 1 MexaHWKa MHTEHCUBHBIX SHEPTeTUYECKUX BO3JICHCTBHI».
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The pulsed breakdown of condensed dielectric media is one of efficient electrical methods for
generation of nonideal plasma [1]. For some reasons [2], processes, which take place during breakdown
of solid dielectrics by high-voltage microsecond pulses, have received the most study in this respect. At
the same time, pioneering experimenta studies of the plasma generation involving nanosecond voltage
pulses [3] revealed some qualitatively new features of this process.

For example, a characteristic feature of microsecond pulses is generation of predominantly single-
charge plasma at the fina arc stage of the breakdown with imperfection parameters being 0.5<I'< 2.
Therefore, the pulse source should offer some spare energy. Processes, which take place during
propagation of the discharge channel, were not considered since the energy content was small.
Breakdown channels expanded at a subsonic velocity.

In the case of a nanosecond breakdown, plasma having a high degree of ionization and imperfection
parameters I'>20, is generated predominantly at the first stage. The arc stage is of secondary significance
here. The head of the discharge expands at a supersonic velocity. Considering the laws of conservation,
compressibility of the plasma is d=pn/po<l in the first case and &>1 in the second case. In these
conditions, the joint effect of strong electric fields and the shock compression of the phase transformation
region ensures generation of plasmawith a high degree of ionization [4].

The above statements are illustrated by results of experimental studies into shock-wave processes
and the plasma composition, and methods for calculation of plasma parameters. Parameters of the plasma
were compared with their counterparts obtained in the detonation approximation and those determined
over different intervals of the voltage effect.

This study was performed under the basic research program "Thermal Physics and Mechanics of

Intensive Energy Effects" of the Presidium of the Russian Academy of Sciences.
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