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YPABHEHUME EPMAKOBA-ITMHHU U TUWJINHAPUYECKUE JJEHI'MIOPOBCKHUE BOJIHbI B
W303HTPOIIMYECKOM IJTIASME

B paMKax THUAPOAMHAMUYECKOTO OIMCaHUA MPEMIOKEHA TIIPOCTass aHAJIIMTUYECKass MOACIb JJUId HEJIMHEHHBIX OWINHAPUYICCKUX
JICH'MIOPOBCKUX BOJIH B H303HTpOHH‘IeCKOﬁ IJIa3Me ¢ HEMOABIKHBIMU HoHamu. Mcxomst u3 O606HICHI/ISI YaCTHOT'0, TOYHOI'O PCUICHUA U1
I/I3OTepMI/I‘{eCKOﬁ TJ1a3Mbl [1], TNOJIyY€HO YpPaBHCHHUC THUIIA EpMaKOBa-HI/IHHPI, KOTOPOC HCHOJIL3YETCA Jid aHallu3a JUHAMHUKK BOJIH.
YcraHOBJICHBI YCi10BHs, ONPEACIAIONINE KaK PETrYSIPHYI0, TaK U CUHTYJSIDHYIO JUHAMUKY BOJIH.
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ERMAKOV-PINNY EQUATION AND CYLINDRICAL LANGMUIR WAVES IN ISOENTROPIC
PLASMA

In the framework of hydrodynamics description, a simple analytical model for nonlinear cylindrical langmuir waves in isoentropic plasma
with immobile ions is proposed. Proceeding from generalization of partial, exact solution for isothermal plasma [1], we get the equation of
Ermakov-Pinny type which is used for analyzing the wave dynamics. Conditions specifying the regular as well as singular wave dynamics
are derived.

B paMkax runpoaHaMUYECKOTO OTIMCAHHS UCCIIeIyeTCsl NMHAMHKA HEIMHEHHBIX MIIHHAPUICCKUX JCHIMIOPOBCKUX BOJIH,
BO30Y)XKJaeMBIX B HM309HTPONMUYECKOW IIa3Me, TIe HOHBI 00pa3yloT HEMOJBIDKHBIM (OH. 3azada paccMaTpuBacTcCs B
ANEKTPOCTATHIECKOM, 0CEeCHMMETPUIHOM, ABYXMEPHOH MOCTaHOBE IS TUIAa3MEHHOTO LMIMHAPA, YbsS BRICOTa MHOTO MEHBIIE
HAYaJIbHOTO paanyca. Mcmonb3ys 0000IeHHE YaCTHOTO, TOYHOI'O aHATUTUYCCKOTO PEIICHUS YPABHEHUH THAPOJMHAMUKY JIJIs
M30TePMHUYCCKON mia3msl [ 1], momydena cucrema audGepeHIanbHbIX YPaBHCHUH, ONMUCHIBAONIAS JUHAMUKY JJICKTPOHOB C
YY4ETOM KOHCYHOHW TEMIIEpaTyphl JJICKTPOHOB. B HacTosmieil MOIeNM HCIOIB30BaJICS MapabdOIMYeCKHid 10 paanycy,
BOTHYTHIN/BBINYKJIBIH TEMIIEPATyPHBINA TPOQUITH, CBI3aHHBII C MEHSIOIICHCS TOJIBKO 110 BPEMEHU 3JICKTPOHHOH IIOTHOCTBIO.
INoka3aHo, 4TO JaHHAs CHCTEMa OOBIKHOBEHHBIX MU(QEepEHIMANTEHBIX YPAaBHCHUH CBOAMTCS K 00OOIIECHHOMY YpaBHCHHIO
EpmakoBa-ITunau:

dw + w_Dr + By ey
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otHocuTenbHO W = n~Y/2 351eCh N — IIIOTHOCT 3IEKTPOHOB, By — HAYaIbHOE 3HAUCHHE A3UMYTaIbHOM CKOPOCTH 3JIEKTPOHOB,
napametp Dy = 1 F 48%/2 oTpaxkaeT BHJ TEILIOBOrO ClOs (3HAK MUHYC B 3TOM BHIPAKEHUH COOTBETCTBYET BOTHYTOMY
TeMIECpaTypHOMY MNPO(UII0, 3HAK IUIOC — BBIMYKJIOMY TPO(GHII0) M BAMSHHE Oe3pa3MEepHOro TEIuIoBoro ¢akropa LSy,
MPECTABISIOMNN COOOW OTHOIICHUE TEIJIOBOW CKOPOCTH JICKTPOHOB K XapaKTCPHON CKOPOCTH 3aa4M, BRIPAXKCHHOM depe3
HAYaJIbHBIA PAIUyC TIA3MECHHOTO IWIMHIPA U XapaKTCPHYIO JCHIMIOPOBCKYIO YaCTOTY.

B cnyuae Dy = 0 ypaBHenue (1) cBoauTCS K KilaccHYecKoMy ypaBHeHHI0 EpmakoBa-IIuHHH, UMCIOIIEMY 3JIEMCHTapHOE
AHATNTHYECKOE PEHICHNE, C TIOMOIIBI0 KOTOPOTO W TEOPEeMBI CpaBHeHMsT YaIubirnHa 00 anmpHOPHBIX OIEHKAaX OOBIKHOBEHHBIX
nupdepeHMANBHBIX ypaBHEHUH [2] yIoalloch YCTaHOBHTH YCIIOBHUSI pealu3allid PEryJSIPHONH W CHHTYJISPHON ITHHAMUKH
HAJTUHIPUYECKOM JICHTMIOPOBCKOM BOJIHBI.
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