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OCHOBHbIE YPABHEHUA U MPEANOAOXEHUA. CAAUA 1
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OCHOBHbIE YPABHEHUA U MPEANOAOXEHUA. CAAUA 2

VHTerpansl gBuXeHusd dyHKuKnsa pacnpegeneHns Makcsenna npu z=0,
2 TemMmnepaTypbl U ApendroBble CKOPOCTU pasHble
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AHAAMTUYECKUE PELLEHUA
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MATHUTHOE MNOAE, NAOTHOCTb TOKA, KOHUEHTPALUNA
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CBOUCTBA TOKOBOIO CAOSA
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TOALLUHA CAOA KAK ®YHKLIUA TEMNEPATYP U AOAU TAXKEABIX MOHOB
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TOALLUMHA KAK ®YHKLUA TEMIMEPATYP U AOAU TAXKEABIX MOHOB




ACUMMETPUA CANOA KAK OYHKUUA TEMIMEPATYP 1 AOAU TAXKEABIX MOHOB
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ACUMMETPUA CAOA KAK ®YHKLIUA TEMMEPATYP U AOAU TAXKEABIX MOHOB




MPUMEHUMOCTb MOAEAU

B mozenn 2ab u G? BxoasT Bo Bee pernenus. 2ab oTBeyaer 3a mapaMeTpsl mia3mel, G2 —
3a BIIMSIHUE TPABUTALIUH.

YT10o0BI MOJIENb IPUBOAMIA K 3HAUNMBIM 3 dexram, 2ab 1 G? NoIKHBI OBITH CPABHUMEI
10 BEJIMYMHE (OTIUYAThCS HE Oosiee uem Ha 1-2 mopsijaka).

2 .
Aan e T 7| 2 n1 U 2
/ g & 36 g =
2ab=—————4-=~4.10" ==
m, g ¢ g c
m | m
P 0
n,| —£—1, |+n,| —>—1,
Go14_ e Me

(TP +1)np ‘|—(TO +N)n,

[Ipu 1y = 1 okassBaetes G =~ 103-10* (cooTHOMIEHHS Macc),

ITpu 1, ~ 103-10* (ropstare nownsl) nomyuurcs G = 10
0 < u./c < 1073 (ot MeyIeHHBIX Apeii(hoB B CIabbIX MOJSIX A0 TCUCHUH 3BE3MHOTO BETPA)

g~103-10% 1t cymep3eMeb U Ia30BbIX THTAHTOB HA PACCTOSIHUU HECKOJIBKUX PaJNyCOB
Cnenosarennno, B CI'C, nT = 1071° — 107 s xononasix noHoB u 10721 — 101 nug ropsumx

Ha op6uTte 3emiu (conHeuHblit BeTep, Mmaraurocdepa) tunuunoe NT = 1012 — 10° CI'C.

=> Mogeuab npuMeHuMa 1) B 00uTaeMoii 30He KEJITHIX KAPJUKOB VISl X0JI0IHBIX TOKOBBIX CJI0EB

2) 1711 TOKOBBIX CJI0€B € TOPSIYMMH HOHAMU HA 00JILIIUX PACCTOSTHUSAX OT 3Be3Abl. [Ipu 3TOM muaHeTsI
JTOJIKHBI OBITh JIMIIEHbI COOCTBEHHBIX MCTOYHUKOB IJIa3MbI U MOIIHBIX aTMOC(ep, YTOObI He
yBeau4uBathb NT.

3) B atMoc(epax 3B€3/1, B KOTOPbIX TeMIIEPATYPbI JJIEKTPOHOB M MOHOB OJIM3KH, a CHJIA TAKECTH BeJIMKA.



BbiBOADbI

1D Mopenp TOKOBOro oSl B OAHOPOAHOM I'PaBUTALIMOHHOM I10JIE
(Veselovsky, Kislov, Malova, Khabarova et al., Phys. Plas., 2016)
000011IeHa Ha cIydald TPEX pa3HOTEMIEPATYPHBIX HOMYISALUNA YaCTHII.

TOKOBBI CJION MO/ JIEUCTBUEM IPABUTALIMOHHOTO I10JIS
CTAaHOBUTCS AaCUMMETPUYHBIM OTHOCHUTEIIbHOW TTOBEPXHOCTH
B,=0. Koaddunuent acummeTprni HEMOHOTOHHO 3aBUCHUT OT
OTHOCHUTEJILHBIX TEMIIEPATYp HOHOB 1 HOHHOI'O COCTaBA IIJIA3MBI.

TonmmuHa TOKOBOTO CJI0 HEMOHOTOHHO 3aBHCHUT OT ITApaMETPOB
MOJICJIN, MPUYEM HAaOOIbIIAas TOJIIIMHA OKA3bIBACTCS Y TOKOBBIX
CJI0EB C MAJIBIM COJACPKaHUEM OYEHBb rOPSYMX MOHOB.

Monens MOXeT OBITh TPUMEHNMA KaK JIJIS OUCAHUS TOKOBBIX
CI0€B B aTMOC(epax 3BE3]1, TaK U BOIU3H
IJIaHET/CITy THUKOB/SK30IIIAHET ¢ Pa3peKEHHON aTMOCHEPO.

Kislov R., Malova H., Khabarova O., Zelenyi L., Antsiferova U., Impact of Heavy lons on the Structure of
Current Sheets in the Gravity Field of Exoplanets and Stars, The Astrophysical Journal, 947, 12pp, 2023,
https://doi.org/10.3847/1538-4357/acbccd
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PELLEHUA HARRIS-1962, AND THE BOLTZMANN DISTRIBUTION

B— \/“” tanh \/i‘”z (48)
b 2
. l
] = — (49)
cosh? (\/{;—bZ)
C,=C, = o (50)

Harris’s original solutions are independent of gravity. To avoid
misunderstandings, we note that in our notation they still have
this property, since Z ~ 1 /r and (ab)'/? ~ r. The differences
between the new model and the Harris model are significant for
G* comparable in magnitude with ab. In the case of G” > ab,
solutions (35)—(45) describe the Boltzmann-type distribution in
Z for particles in uniform gravitational and electric fields, since
expression (41) takes the form

C = (2ny + (N + l)ng)exp(—=GZ). (51)
In the latter case, the current density also has a Boltzmann

distribution in Z. It has no maxima or minima, and therefore the
corresponding plasma structure cannot represent a CS.



APEU®OBbIE CKOPOCTH, PELLIEHUSA
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