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EH ep ro - crpyKryp eH vrnBapvrarT

B KOCMI,IqECKATA INA3MA

,\eau foqee

Llucmumym sa Kocrduqecrcu uscttedeauun, EAH

3a xouueKcHr,r cr{creMr{ He e B:b3MoxHa AbnrocporrHa
rlporHo3a. Ilpuvuna e peAyKrlr.roHr4crkrqHvrflT r4 BeposrHocreH [oAXoA B upr{JraraHe
Ha 3aKOHI4Te 3a eJreMeHTapHLt CkIJII,' A OIIIICBaHe Ha OTBOpeHI[ CIdCT9MI{ Aaneqe ,OT

paBHoBecne lt ycpeAH.f,BaHe. Curonoro olrl{caHr{e Ha KoMrIneKcHIa cl{creMpr,
rrpr{Te)KaBarq}r crpyKTypHocr H Tr{rrr{qHocrr{ e HerroAxoA.srqo rropaALr Qarra, .re ne

e KopeKrHo Aa ce nprreMa 6atanc Ha Leitcrsarqure cruu [1].
Oxonogevtrara KocMr.rqecKa rrJra3Ma (OKn) e orBopeHa cr,rcreMa [opaArr

ctqecrByBaulux o6vreH cbc Cmnqero r.r MexAyrrnaHerHoro npocrpaHcrBo.
Crqecrnyna 83ar{MHa o6yclorenocr Ha rrpoqecr,rre MexAy KoMrroHqHTrrre Ha ro3r{
o6ves - MarHI,ITHoro rroJre r,r rrororlure 3apeAeHu qacrurlfi. OcnosHr,rre KoHTaKTTTH

3oHI,I MexAy rr.x ra OKII--ca AHeBHara MarHr{Torray3a v nJra3MeHr{[r cnofi s
o[arr]Kara, r.e., o6oco6 eHla ca aKTLTBHT{ fpaHr{qHr,r o6racru (nrn $enonreHoJlorl{qeH
clructl). Ocnoseu "KaHar" 3a eHeprl{eH o6ven ca MaIHI{TH}ITe cr4JIoBr4 Jtrrnu;Lt.

flpouenn Ha roloJrorvrr.ra r,rM onpeAer.sr oco6eHocrr{Te Ha rrpoqecprre 14

pe3ynrarHr.rre crpyKrypll. Ilpoqecure s OKII ca lo4o6nz na o6laroo6parynaHr: -

Qnyrryaquure Bb3HrlKBar nopaAr{ KpHTrirtrHr,r crofinocrra, HarpyrrBaHe, rpaAHeHTLr.
"Marpou:max4auero" ua cnoHTaHHo nrsuuknarqure Qlyrryaqpru BoAr,r llo
o6pa:ynaHe Ha crpyKrypr{ c npoMeHsrqu ce rpaHr.rquu.

ArrHsHure o6tacru na Cnrurlero ca c peKypeHTHr,r [poMeHr4 Ha MarHr{THo'ro
rroJre, roJreMr,r cKopocru Ha crr,HireBr,r.fl B.[Tbp (CB) n flon.rrpHlrTe o6tacru u
CTOxacTI{qHI{ IIpoMeHLI 14yp.aplr.I4 BIJIHI{ B eKBaTopI,IaIrHaTa o6lacr. Br,S OCuosa Ha

pa3nuqHara uu reoe$erruBHocr - rro pa3nonoxeHr{e, cbrrlHocr rr rrpoAbnxr4TerHo,3T
- ce lpaBsr orrlrrr{ sa ruacuQuKauu.fl Ha aKTrrBHtrre o6lacrn, T.e. rrpvrrucBar r{M ce

csofrcrna Ha crpyKrypHr{ Hr{Ba c pa3rpeAeJrvrerrHlr Synrquu [2]. lloao6eH rroAXo.D: e

Bb3MoxeH u 3a cJrbHrreBrs.Bs'tbp - varqa6ure Ha cborBerHHTe crpyKTypu ca o6paruo
[p o[op uuo l;.aJrlelr Ha KoHueHT p ar\rrflT z, TeMrr ep aryp ara H cKop o crra [ 3 ],
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CB u OKII ca ABe IIJIa3MeHLI o6pasynauufl, B Kor.rro r{Ma JroKaJrHra $ryrryaquu,
crpyKTypl{ c BbrperlrHa itepapxut, [oAAbpxaHr{ or MarHr{rHoro rroJre. O6rprqanero
Ha MarHr{roc$epara or CB peaJrHo e B3alrMoAeficrsue Ha ABa $nyu4a c pa3nr{qeH
6pofi crererv Ha cno6o4a. Pesynrarlr e c:bqecrByBaHero Ha rocro-sHHa
caMoopfaHr43ar\us, Ha rroBTopfleMU 14 neo6parurvrr.r rpoqecu, o6pasynaneTo Ha
Br.rxpH r{ BbJrHr.r - 3arBopeHr{ r{ orBopeHr{ IloBTap.srqll ce crpyKTypu. 3a r.r:cne4nane
HA TIJTJJILTHI4fl, 3A TE3LT flBJIEHVg, AETEPMI{HI,ICTI4qCH XAOC ilIE C IIONC3HO AA CE

npecM.srar $parraluure pa3MepHOCTr.r Ha ABara n:azvro4eficrBarqt4 o6erra rz Ha
rpaHI{qHI'ITe lru o6lacru. Orxpuru ca ctrrlecrBeHrr.flT Bbrrpoc 3a peryJrqparrlr{Te
MexaHI{3MI4 B TO3I{ trplCIdIlATI4BeH npOUeC u onpeAenflHero Ha MaKCI{MaJTHLITe
xapaKTepHr,r BpeMeHa, Maruuroc$epara e MHoxecrBo or yAapHrr B:,'JTHLT 14

ryp6olenrur{ npoqecu, T.e. pa3pr,rBpr vr xaorr4qHa eueprzfiHa KacKaAa, B Korro,
BbrrpeKr{ HeeAHOpOAHOCTT{Te uaecra6ulHocrrrre, Br,3MoxHrrre crpy6Typr{ ca cr,c
cpaBHrrreJrHo roJreMr{ rraaula6u u npoMeHnHBr{ rpaHr{rlu [4]. crrqecrnyna u
nsauuo4eficrBhe MexAy BETpeIITHI{ trJra3MeHv nororlu - Harrpr,rMep rrpr4 MarHr{THa
6ypr s olarrrKara MexAy "sononoro" aHTucr:bHqeBo ABr{xcHvre a ycKopeHut
rrporrrBonoJroxeH rroroK. Ha6rlrogana ce r{ JroKaJrHo o6pa:ynaHe Ha rroAcrpyKrypr,r
crc cla6a I{HTeH3I{BHocr I{ rlocro.f,HHpr 3a cnc'IeMara HrlBa - paALIaIIuoHeH ro.f,c
[5]. B SonreKTIrBHara rlon.lpHa ftonocSepa ce na6mo4aBa croxacruuuo o6pa:ynaHe
Ha [Jra3MeHu "iraexypr,r" [5]. CrrqecrByBa s:aur\aoAeficrBr{e MexAy aBpopalrHara
o6nacr r{ frJra3MeHrrr cnofi, T.e. MexAy ABe crpyKTypr{, Kolrro peryn-f,pHo yqacrBar
n o6paeynaHero Ha rpaHr,rqHu o6mcru16,7).

flo arpopalHure MarHurHI{ cr{JroBr{ rrrlHnkr c:brrlecrByBar rryncrrparqu rrorour,r
3apeAeHI,I qACTIdT\V, qHero eJreKTpOMarHr4THO rI3JIbqBaHe e "t<arlcyltt4paHo" B

cnequ$uvnrr lrecrorHrr Al,rarra3oHr{. Enoruoquara Ha crpyKTypr.rre e [puApyxeHa
or I{HTeH3I{BHo eneKTpoMarHr{THo r{3JrbqBaHe. flylcaqurra e nocneAoBareJrHocr
or frr{K, cBr,p3aH c ocso6oxAaBaHero Ha eHeprur [opaAH neve o6pasyBaHa
cTpyKTypa, cIIaA' cBbp3aH c penaKcaquOHHI/L npOqecH u 3a'IprIlrue - rroArOToBKa 3a
o6pa:ynaHe Ha HoBa crpyKTypa. Irlscnegnauero Ha cborHorrreHr.r.rrra MexAy rpr{Te
qacTvt, KaKTo t4 cpaBH.f,BaHeTo HM c pa3MepLITe Ha tBJIeHLIflTa, BI>pI(y KoI{To ce
HACJIAIBAT [8], 6U AOIIbJIHI{JIO IIPCACTABIITC Hil 3A C6OTBETHAT A fiEPAPXNN.

Kaxro 6eure cnoluleHaro, orBopeHocrra Ha cuareMara ce ocblrlecrB.rrBa rlpe3
MaIHIITHO tIpLICT,eAHHsBaHe B qeIHaTa MaIIII4TOIIay3A v B OIIaIIIKaTa. lOrarO Sa
nbpBara o6lacr ocHoBHOTO eneprufino lpeBpburaH€ e eneKTpoMarHr{THOTO
u3JrbqBarre, T.e. c MaJrKa crpyKTypr.rpaHocr, BTopara e ocHoBHa rpaHLrqHa o6lacr
c noAqepraH e$err Ha aKyMyJrr,rpaHe Ha enepr[.n [g]. crqecrByBar H.sKorKo
I'IHTepecHI'I oco6enocrui 3ailpqrcrel.lrH.sBaHe B eHeproaKTr{BHara 3oHa B orrarrrKara
HyxHara za cy6-6yptrpr4repHa eHeprus e oKoJro Aecer rrpoqeHra or ocno60geuara
[10]. crn:rrcrBarrloro JroKaJrHo crpyKrypHo o6pasynaue (naparenua KoMrroHeHTa
Ha ereKrpuqnoro lole) Ha Apyru ocHoBHr{ crpyKrypHH nzna (nolapna fionoc$epa)
e cLrJrHo B rroAforBr{reJrHara Lr Br,3craHoBr{TenHara @aea Ha cy6-6ypara [11].
crs4ananero Ha HeyrpanHa rnH,s. e pe3ynrar or rropeA'ua or uuxnu [r2],
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3aBbpIIrBaIIIt4 cbOTBeTHo c O6pa3yBaHe Ha eneKTpLrrIHo [oJre, eJIeKTpHrreH TOK,

MaTHIITHO IIOJIe, TOCJIeAHOTO OT KOI4TO rrpr{KJrroqBa CbC Cb3AaBaHeTO Ha ABr4XeIq
ce trna3MoI{A, orpaHLIiIeH or 3arBopeHa cl,rnoBa rrn:aurs,. Brnperu cbrlecrByBa[Ilrs
eHeprLIeH I{3JII4IIr6K, cne4 o6pasyBaHero Ha IrJIa3MoI,rAa rropeAr,IqaTa oT rlrrKnu cllu]ta
(lunca Ha rropaxAarq [oreHuuafl,).Zgnecruo e, qe 3a flpprcbeAr.,rHsBaHero
orlpeAeJIaIqu ca Beprl{KalrlJara r,r a3rrMyraJrHara KoMrroHeHTa Ha MexAynnaHerHo:fo
MarHIirHo rIoJIe. 3a cerepua IIocoKa Ha BeprI,IKarHara My KoMrroHeHTa roe

n a6lro4an ar xaorr{rrH o p a3rr oJr ox eH r,r rrp r{ cb eA vrHflB aHvrs., o 6p a:ya an e Ha y rap:ntr
B\JrHvr, rr{raHrcKr{ rrJra3MeHH Slyrryaqnu. Tosu ttpoqec cbrrlecrByBa v B

orAanelleHrrre o6lacru Ha MarHr{TocSepara [13], r.e., HaMaJreHa uHTeH3LrBHorlr
Ha crpyKrypoo6pa3yBaHe B roJrqM o6eu. Cenepnara KoMrroHeHraBrrvfle r,r B6pxy
loBeAeHrrero Ha crpyKrypHrzTe rpaHr.rrlr4 - HarrpuMep c HapacrBaHe ua vo4yla fr
ABHXeHHeTo Ha pa3pr,rna na XapaHr B ceBepHoro rronyKbn6o nacrrnBa rro-paHo
orKoJlKoro B IoxHoro. Ctrqecrryna uoAo6rae MexAy BrrLrfl]F,krero Ha ce3oHHr{'re
e$erru (nrrpeureH $arrop) r{ MexAyrrnaHerHoro MarHr{rHo uole (nsnmeu Sarrop).
VcranoseHo e pa3JlkrqHoro BnrLrg:a:ae Ha a3I,IMyraIr*ara KoMrroHeHTa lra
MexAynnaHeruoro MarHI{Tuo noJre Bbpxy o6pasyranero Ha KoHBeKTuBHr,r KJrerxr{

- $oprrau u xapaKrepHu npernlena [14].
Ocnonen KaHaJI 3a eHepruen o6uen ca Ha.qnbxHr{Te roKoBe. 3a r.ExHa:ra

cr,tqHocr MoAenHTe Bapr,rpar or ArrcKperuu (rorone) 4o nolenu (nunu). Axo
IIpI{eMeM BaIUAHOCTTa Ha BbJIHOBtLf, MOAeJI, TO [JIa3MOI{ATiT I{ HaAJI:[,XHtLflT TOK

MOraT .qa ce pa3rnexAaT KaTo ABaTa KJro.Ha - BbJTHOB r4 KoprrycKynflpeH - rra
6u$ypxauraonna o6nacr Ha [poqec B MarHr{rocQepHara olarrrKa. flopa2lra
pa3nwtlar Sarropu cbrrlecrByBa r.rr{reH3r.rBHo crpyKrypoo6pasynane B caMnre
HaAJrbxHrr roKoBe, Koero [oHsKora Bo.qr,r Ao flpoM_f,Ha Ha rpaHr,rqu u o6paaynaue
Ha HoBr{ crpyKrypu - rera-aBpopa [15]. flpoveuure Ha cborHotrreHprero MexAy
orBopeHure LI 3arBopeHlrre cr{JroBrz rruHvl B aBpopanHara o6nacr H B [oJrspHara
IIranKa ce Abn)Kar Ha c6rlecrByBaHero Ha ABe rpaHlrqHr,r o6lacru ufutu
6uQypraquonna o6lacr Ha rrpouec B MarHr{Toc$epuara ofiarrrKa.

llpunaep :a no4o6uu nrsqeficrnu.f,, Ho or 3eNaqra KbM BLrcoKr{Te cJroeBe }ra
aruocfrepara, e crpyrrypoo6pa3yBaHero rropaAr,r B6rpernHv Sarropu -

BT,3HI{KBaHeTo Ha eJIeKTpHr{eCKo flone npI4 rpbMoTeBuqua 4eftuocr, c:br[bTcTBaLIIO']'O

eneKTpoMarHHTHo Iil3rbqBaHe H JIOKaJIHOTO yCIInBaHe Ha non.f,pHt4Te cvrgHug, B

Hr4oKrrre cJroeBe ua fionoc$epara. I4sctegnanero Ha pa3rrpeAeneHrrero Ha
eneKTpl{qecKoro none B oKeaHa ea crorofrHuycIroBr4s. (:arnopena cucreva) u nFrr4

ryp6olenruocr (ornopena cr4creva), clornerno laycoBo r.r apKcr{HycoBrf,,
Hnrocrpr.rpa uo4o6rzero Ha npo6leuure [16].

Ha4.anav ce, qe c6raroro cKlrrlupaHe Ha Bb3MoxHr4 Bpr,3Krr or rJreAHa roqr:a
Ha [peAJroxeHr4{ eHepro-cTpyKTypeH r{HBapr{aHT ule cTr{Mynupa Ar{cKycr{q 3a
HyxAara or cb3AaBaHe Ha HoBr{ o6o6qanaqr.r MeroAr{ 3a n3cJre,uBaHe.
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An energy- structural invariant
in space plazma

DejanGotchev

(Summary)

rormationinthe-"-*#il11lJT:,1lTj'ffi'jT:;",Tffi?:;llff '#"llTT;
ambiguities are critically discussed.




