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OCOBEHHOCTH PA3BUTHSA HUINHIPUUECKHUX BOJIH B U303HTPOINIMYECKOMN 1
N30TEPMHUYECKOM IJIAZMAX

B paMKax ruApOANHAMHUYCCKOIO ONMCAHUSA HCCICAYETCS HadaJlbHasg CTaaus HEJIMHEHHBIX HWIMHAPUYICCKUX JIEHTMIOPOBCKHX BOJIH B
H303HTpOHH‘IeCKOﬁ " I/I30TepMI/I‘IeCKOﬁ IJIa3MCHHBIX Cpeaax. HJ’IS{ TaKUX CHUCTEM IHOJIYYCHO TOYHOEC, HaCTHOC PCHICHUE KOTOPOEC ONMCHIBACT
JUHAMUKY 3JICKTPOHOB C Yy4ETOM KOHEYHOI TEMIICPpATypPhbl DJIEKTPOHOB. YcraHoBIEHBI H606XOZ[I/IMI>IC yCi0oBUd pealn3alun perynﬂpHofz'I
JUHAMUKH, a TAKKE IMIPOBEACH CpaBHHTeJIbeIﬁ aHaJN3 3aBUCUMOCTEH 3JICKTp0HH0171 TEMIIEPATYPhbI 1T 00oux HCCICAYEMBIX CpEA.
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FEATURES OF DEVELOPMENT FOR CYLINDRICAL WAVES IN ISOENTROPIC
AND ISOTHERMAL PLASMAS

Based on the hydrodynamic approach, the initial transient stage excitement of nonlinear cylindrical Langmuir waves in isoentropic and
isothermal plasma media is investigated. For such system, the particular, exact analytical solution is found, the one describes the dynamics of
electrons taking into account the finite temperature of electrons. In the cases under consideration, relations specifying the regular wave
dynamics are derived, and the comparative analysis of electron temperature dependences is also carried out.

Bpamaromasicss mima3ma SBISETCS OJHOW M3 Hambojiee MPOCTHIX (U3NIECKHX CHUCTEM, JEMOHCTPUPYIOIIAs MPU 3TOM
HEOOBIYHbIC HEJTMHEWHBIE BOJHOBBIE CBOWCTBA, KOTOPHIE MPEACTABIIAIOT 3HAYUTENBLHBIN (yHIAMEHTAIbHBIH W MPUKIATHON
naTepec [1-3]. B pamkax THIPOAMHAMHYECKOTO OIMCAHUS WCCIIENyeTCsl HadajdbHas CTaaus Da3BUTHS HEITHHEHHBIX
MWIMHAPUYCCKUX JICHTMIOPOBCKUX BOJTH KOHEYHOHN aMILTUTY Il B M30TEPMUIECKOI U U309HTPOIMYCCKON IUIa3MEHHBIX Cpefax,
IJIc MOHBI O0OPa3yIOT HEMOABMKHBIA (POH. 3amaua paccMaTPUBACTCSA B DJICKTPOCTATHUCCKOW ITOCTAHOBE IS JIBYXMEPHOU
reomeTpun. lcmonb3yss 4YacTHOE, TOYHOC AHAIMTHUYCCKOC PCIICHHE YPaBHECHUH THAPOIMHAMUKH, MOJYdYeHAa CHUCTEMa
nuddepeHIraIbHBIX YPAaBHEHUH, ONMUCHIBAIONIAS JHHAMUKY 3JICKTPOHOB C YUETOM KOHECYHOM TeMIIepaTyphl JJICKTPOHOB [4]. B
HACTOSINKX PacyeTax HKCIOJIb30BANCS MapabOIUUECKUIl MO pajuycy, BOTHYTBIH M BBINYKJIBIA TEMIEpPaTypHbIC HPOQUIU
CBSI3aHHBIC C MCHSIOIICHCS TOJILKO MO0 BPEMCHH JJICKTPOHHOHN IIOTHOCTHIO. JJii HAarimsmgHOCTH Ha puc.l mpeacramieHa
IUHAMHPKa JUIT BOTHYTOTO TeMIIepaTypHOro npoduis. B paMkax maHHO#H Moaenu o0Cy X IaeTcs BIUSHAE Ha9albHBIX yCIOBHN
1 TETUIOBEIX 3((EKTOB Ha PETYISPHYIO AMHAMHUKY BO30YXK/TaeMBIX BOJH M Pa3BUTHE THAPOIMHAMUYECCKAX CHHTYIIIPHOCTEH B
ANEKTPOHHOM ITOTOKE. I 10Ty 4eHBI OIIEHKH, 3a/1af0MIHe TOIyCTUMBIN THAITa30H MapaMeTPOB TIa3MBI, IPH KOTOPHIX PEaI3yeTCs
00 peryispHOe MOBEACHHE BOJHEI, JTHOO MPOHMCXOAWT OIPOKHIBIBAHUE 3JIEKTPOHHOW BONHBL Iloka3aHo, 4TO pa3BUTHE
CHUHTYJISIPHOTO TIOBEJEHHUS 3a CUET COOCTBEHHON HENWHEHHOCTH MOXHO H30€XaTh MpH ydeTe TerIoBhIX d(P(EeKToB
HAYaJIbHOTO BPAIIEHHS AIEKTPOHHOTO TIOTOKA.

35
315 J
28
TI(r) 245
T3(r) 14
10.5 RPTLL At
; N T Y
Fe
B —

0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

T
Puc. 1. Tlpumep BOTHYTOT0 TEMIIEpaTypHOTo MpoduiIs

U3 CpaBHCHUA HpO(l)I/IHeﬁ B I/I30TepMI/I‘-IeCKOI71 u B I/I303HTp0HI/I‘I€CKOﬁ mjia3Me CJICAYET, 4YTO TEMIICpaTypa BBILIC B
I/I303HTp0HH‘I€CKOﬁ miiasme. I[aHHLIe PE3YIbTAaTbl MOTYT OBITH TMOJE3HBI 1A YCTAHOBJICHUSI MCXAaHHU3MOB HEPABHOBECHOTO
nepeHoca SHCpI‘I/II/I/I/IMHyﬂbca B INTa3BMEHHBIX Cpeaax € KOHEYHOU TeMnepaTypoi/i QJICKTPOHOB U NOHOB.
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