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B pabote BbIBemeHO, McCCIEOBAaHO METOIOM IICEBIOIOTEHIIMAlIa ¥ TOYHO
pellleHO HeJMHeVHOe AuddepeHIaTibHOe ypaBHeHe, ONVchIBarolee KojleOaHms
XVIMVYECKOTO IOTeHIMaia B CTaLVIOHAPHOM OIJHOMEPHO BOJIHE,
pacIIpOCTpaHsAIOIIeVICSL B BBIPOXKIEHHOM 3JIeKTPOHHOM ras3e Ha HeIIOABVDKHOM
HenTpanmsyolleM ¢doHe. Iloyueno, uro daszoBas CKOPOCTb BOJIHBI OrpaHVYeHa
CHU3Y KPUTUYECKMM 3HaueHueM V., . Hampgeno TtouHoe 3HaveHme KpUTUUYECKOV

da3zoBort CKOPOCTHL:
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3HaUeHUIO V. = /211 /3M IS XOJIOHOro 31eKTpoHHoro dpepmu-rasa [1]. Kasazocs
Obl, uTO U IIpU IpeneIbHOM Hepexone pg /KT — 0 (1) MOXHO cBecTU K BbIpa’keHWIO
IUTSL VI30TEPMWYECKOV KITACCIIeCKOV IUTasMbI V. =kT/m. OmHako B JaHHOM
Ipefiesie OJIy4YaeTcsl HeCKOJIBKO MHOe 3HadyeHe, OTIndaroleecs: OT M3BecTHoro [1]:
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roe (;(x) - n3erta-pyHkiams Pumana. Ilomydennoe 12%-Hoe pacxoxmeHme ¢

KITaCCMYECKOV IUIa3MOVI OOBSCHSIETCS IIPOCTO: HUKAKMM IIpefe/IbHBIM IIepexooM
He/Ib3sl ITOIYYMUTh (PYHKIOMIO pacrpenereHns MakcBervla m3  PYHKIUM
pacpenenteranss Pepmu-Lypaka, coxpaHss Py 3TOM B Cile IPWHINII 3arpera
[Taysm.

Boramciiensl mpodpvi pusmMUecKmx BeJIMYMH B BOJIHE, KOTOPbIe, KaK OKa3aloch,
CWIBHO OTJIMYAIOTCS OT TaPMOHWYECKIIX.
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A non-linear differential equation of oscillations of chemical potential of 1D
stationary wave in a degenerate neutralized electron gas is derived, analyzed and
solved exactly. It is found that a phase velocity of wave is bounded below by a

critical value V_, . Exact formula of the V., is
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where Li, (x) is the polylogarithm. The V,;, runs to known value for a cold electron

Fermi-gas V  =+/210/3m at po/kT - . It would seem that the V_; runs to the

Vit =+/KT/m for an isothermal classic gas at uo/kT — 0. But we have found another
limit:
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where ¢(x) is the Riemann zeta-function. Obtained 12% difference from classic
plasma is explained very easy: there is not a limiting transfer which transforms the
Fermi-Dirac distribution to the Maxwell one if the Pauli principle is kept in action.
Profiles of the wave are calculated. They are different from harmonic waves.
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