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BJAUSIHUE ACUMMETPHM HA PABBUTUE HEYCTOMYMBOCTEN B TOKOBBIX CJIOsX
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AN ASYMMETRY EFFECT ON DEVELOPMENT OF INSTABILITIES IN CURRENT SHEETS
A.V. Artemyev, L.M. Zelenyi, V.Yu. Popov, Kh.V. Malova

B nannof paBoTe HCCemyeTcsa BO3MOKHOCTb PA3BUTHSI PA3PbIBHON TUPHHT- M KUHK-HEycTOMmBoCTeH [11 (€ yIeToM CHMMETpHHHON 1
HECUMMETPHYIHOH MOJT) B aHH30TPOIHBIX TOHKUX TOKOBBIX closiX (TC) [2]. B npubmpkenuy neiiHol Teopun BO3MYLIEHMS JUlsl ypaBHe-
Huii Bracosa HabizeHs! npodii BO3MYIIEHHBIX BEKTOPHBIX MOTEHLMAIOB, MHKPEMEHThI HAPACTAHUA HeycTotmuBocTel. Mccnenosano
BJIUSTHYE TITA3MEHHOMN aHM30TPONHH ¥ ACHMMETPHUI TOKOBOTO CJIOS Ha PA3BUTHE B HEM JAHHBIX HEYCTOHYMBOCTEH.

In this paper, a possibility for the development of tearing tiring- and kink-instabilities [1] (with regard to the symmerical and asym-
metrical modes) in anisotropic thin current sheets (CS) [2] is studied. Profiles of perturbed vector potentials and increments of instability
increase have been found from the linear perturbation theory for the Vlasov equations. The effect of plasma anisotropy and asymmetry of
the current sheet on the development of the above instabilities is investigated.

PaspriBHas HEYCTOMIMBOCTE, KOTOPas, Kak IPeAnoa-
raloT, OTBETCTBEHHA 32 HaA4ano nepecoemusesust B TC,
Obuia nepBoHadanrbHO pacemorpena [3] B momemm TC
Xappuca [4] B BEAe BOTHOBOTO BO3MYIICHHS BIOJIL Mar-
HuTHOTO Mo ~explikx — iwf). 1lo3Hee nuHeHHA TEo-
pun BosMyIneHnst Opuia 0000IIeHa Ha CIIy4ail HeHyJICBOH
MOMEPEYHON KOMITOHEHTH MarHuTHoro nona B, # 0 [5].
ONEKTPOHBI, 3aMarHMYEHHbIE KOMIIOHCHTOH MarHHTHOTO
oA B,, He MOTYT Y9acTBOBaTh B PC3OHAHCHOM B3aHMMO-
IEWCTBUM C BOIHOM BO3MyHIeHHS. B sTOM ciygae peso-
HAHCHOE B3aMMOJEHCTBHE 00eCIIeIMBacTCd HOHHOM KOM-
IOHEHTOW TDIa3MBI. BBUTIO IOKA3aHO, 9TO JUIT M30TPOHHBIX
mozened TC addexr amexrpoHHON CKAMASMOCTH ITpe-
[ATCTBYET PasBUTHIO B TOKOBOM CJO€ Pa3PhIBHOM HEyc-
TOMYMBOCTH [6], TOTOMY TAKUE CIOM SBIIFOTCA MOIHO-
CTBIO YCTOMIHUBBIMH.

Takum 00pa3oM, BO3HMKIA HEOOXOAMMOCTE UCCTIEN0-
Basma apyrux moznenent TC Ha Hawdue pasphIBHOM HEyc-
ToiamsocTy. s mogemm armsorpororo TC [2] Gsito
MOKA3aHO, YTO B MPOCTPAHCTBE [APaMETPOB CHCTEMBI
{e, b,} (e = vy/vp, b, = B,/By, By — MarauTHOE 1ONE Ha
rparme TC) cymecTByroT 00IacTH OTPHIATEIBHBIX
3HAveHHN sHeprun THpUHr-Moasl O (puc. 1). B vux TC
spsmoTes  Heycrowumebiv, Ofmacti ¢ O < 0 kak
(YHKUME BOIHOBOTO HHCIA 3aBHCAT OT OTHOCHTENbHOM
tommuasl TC L/p; B BETMYHHB! HOPMAJILHOM KOMIIOHEH-
TBI MareATHOrO Hong b, Jns acummerpuasoro TC [7]
00NACTH Pa3pEIBHOM HEYCTOMYMBOCTY CHIIBHO 3aBHCAT OT
napaMeTpa 7, OMpPEeAeSIOmero creneHs acummerpruu TC
(puc. 2). MosxHO BHIETH, KAK ¢ POCTOM aCHMMETPHH YBE-
JTWIMBASTCA HEeyCTOMIMBOCTD 1C.

Lip; b,
20 0.6 0.1 Gt
| 06 02
wd 7777 0.7 0.2
7 —— - 0.9 0.
a 9 02 Py 0.084
Q - g
E U7 -7 T
© o
S ] 0.04
0= W’l =
4 “‘G%—-—B;{"“ ¥ 0.8 1 e A LS M I | 1
! o 82 ¢ 06 08 1
5 P kL

Puc. 1. DHeprusi TEPUHT-MOZb! (ClIeBa) U AeHCTBUTENbHAL
YaCTh 4aCTOTHI KMHK-MOZIHI (crpasa) (acHMMETpHYHAs MOHa
MIOKa3aHA HETPEPBHIBHON NMHKel, CHMMETPHYHAsL — JIMHUEH ¢
TOUKaMHU) KaK GYHKOMY BOJHOBOro umcia kp; (p; — HOHHBIA
rupopaauyc Ha rpanune TC, L — rommuna TC).
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Puc. 2. WnrerpaibHbie 00NaCTH THPYUHAT-HEYCTOHUMBOCTH
(benwiii 1BET) B JHANA30HE M3MEHEHUs! BOIHOBLIX YHCEN b,
<kpi<1 "

Anmzorpormsa TC oxaszeiBacT CyIMIECTBEHHOE BIMAHME
HA PasBHUTHC B HCM KHIH(-HCYCTO;I‘IHBOCTH, 910 MOMKHO
BHZETs HA puc. | crpasa, TAe HOKAa3aHBI COOCTBEHHEIE
9ACTOTHI KMHK-MOIBI B aHu30TporHoM cnoe [2]. Kax sua-
HO u3 rpadmka, ©,/0; << 1, 910 3HAYMTENBHO MEHBINE
AHANOTMYIHEIX ONeHOK s m3otporubix TC [1] (w; — uos-
nas rmpouacrora Ha rpamuue TC). Taxum obpasom, B
acummerpugaoM TC paspblBHAA HEYCTOHIHBOCTEL PasBH-
BaeTCs OBICTpee, 9eM B CHMMETPHYIHOM, a pasMep olmac-
TH HEYCTORIHMBOCTH YBEIMIHBASTCA C POCTOM KOJIMIECTBA
otpaxkesnsix 0T 1TC HOHOB.
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