
' 

Huc·b.lta 6 A:i:R, ·m. 16, M 4, 1990 
\
I 
l: 

'YAH 520.6; 523.4 

© 1990 r. 
X. P03EHBAJT8P, H. WWTTE, H. AHATU, Jf. BEPH l'UH, 

M.BHTTE,Aol'AXEEB,B.l'PUHl'AJT3,Xol'PWHBAHLAT, 
K. ii:OBAC, H~ EHPAii: , r. EOTOBA, C • • 'IHBIJ, 

E • .llAPDI, Ao PE11HI30B, 1lo PIIXTEP, Bo PII/I,JIEP, 
E. CEl'E, Ho XEllllllEPIIX, p, WBEHH, 

K. DIBHHl'EHIIIJT u llf• UITEXJTEP 

IIEPBhlE PE3Y JibTATbl 113MEPEH:Ull :UOHOB 
MAPC:UAHCROrO IIPO:UCXOiKAEHlUI li OBHAPYiKEHllE 

IIJIA3MEHHOrO _CJIOH B MArH:UTOC<I>EPE MAPCA 
IIO ):(AHHblM 3RCIIEPliMEHTA TAYC HA RA <<<I>O:SOC-2>) 

Ha l\OCMI'l'leCROM anna paTe <<ll)o6oc-2>> c noMOlll.biO npn6opa T A'Y C l13MepHJIHCb 
)I.OTaJibllble :mepreTR'leCl\He H yrJIOBbie cnel\Tpbl liOllOB, npHXO)I.Hll\BX B npe)I.CJlaX 
TeJieCHOrO yrJia 40 X 40° B nanpaBJieHIUI OT CoJIHIJ.a. 8TH ll3MepeHHH, IlO)I.TDOPIVlB
mne panee noJiy'leHHhle pe3YJibTaThl Ha cnyTHI'Il\aX <<Mapc-2, -3 R -5>> (eM., nanpu~tep, 
fpRnray3 H AP·• 1976; fpynray3, 1976, 1981; ;IJ,oJini!HOB u AP·• 1976), nMecTe c ·reM 
HBHJlllCb nepBblMI'l nJia3MeHHbl:Mll H3MepeHHH111ll rJI-y60l\0 B OllTH'leCl\Ofr TeHlil TI.JJaHC
Thl; :Macc-cnel\TpO!IIeTpHH JIOHOB B Ol\OJIOMapcuaHCl\0111 npocTpaHCTDC panee D006Ine 
ne npoBO)I.IIJiacb. B peayJibTaTe 3THX naMepennii 6bJJIO o6HapyJKeHo, 'lTO ll!apcHaH
cRaH MarHllTOCij;lepa D 3Ha'lRTeJibHOfr CTeneHR aaTIOJIHeHa UOTOl\aMH TR/1\.eJiblX ROHOD, 
npOHCXO)I.flll\llX U3 aTMOCij;lepbl nJiaHeTbl, ll o6napyJKeH UJia3MeHHblfl CJIOU D apeo:Mar
HUTHOM XBOCTe, Tal\Fl\C D OCHODHOlll COCTOllll\HH H3 THfl\eJlbiX llOHOU. ilOTOl\ TI.JJaHeT
HblX HOHOU, TIOl\ll)l.aiOll\llX Mapc -qepea apeo:MarHnTHhlH XBOCT, TIO npe)I.DapnTeJibHbllll 

oneHRaM cocTaBJIHeT (0.5-2) .102
5 

c-1. 

EVIDENCES OF THE PLASMASHEET IN MARTIAN MAGNETOTAIL 
BASED IN TALS EXPERIMENTDATAON BOARD «PHOB0S-2>>SPACECRAFT, 
by H. Rosenbauer , N. Shutte, I. Apathy, M. Verigin, 
1\'1. Witte, A. Galeev, K. Gringauz, H.Grunwalclt, K.Jo
c kers , P.Kiraly, G.Kotova, S.Livi, E.:Marsch, A.R e
mizov, A.Richter, W.Riecller, K.Szego, P.Hemm e rich, 
R. Schwenn, K . Schwing ens c huh and :M. S t e 11 cr. De
tailed energetic and anglJlar spectra of ions, comii1g from an angular rm1gc of 40° X 
X 40° in sunward direction were measured by TAUS instrument OJJboard the 
<<Phobos-2» spacecraft. These measurements confirmed the previous results obta
ined onboard <<Mars-2>>, <<Mars-3» and <•Mars-5» (e. g. Gringauz et al., 1976, Grin
gauz, 1976, 1981: Dolginov et al., 1976) but ·also are the first plasma measurements 
deep in optical shadow of the planet; previously mass-spectrometers were not 
used in the near-martian space also. These measurements revealed the martian 
magnetosphere to be filled considerabely with fluxes of heavy ions, originated 
from planetary atmosphere. In the areomagnetic tail plasmasheet was found also 
mainly consisting of heavy ions. The flux of heavy ions leaving the Mars through 
the areomagnetic tail is evaluated tentatively to be (0.5-2) ·10

2
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AHaJHI3 l!OHOB no 3Hepri!lJIM Ei (i = 1,32) B 31\cnepRMeHTe TAYC 
ocym.ecTBJHIJICH npll nol\WIII.ll noJiyccpepllqecKoro ::weKTpocTaTllqecKoro 
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aHaJinaaTopa c ;mepreTn'IecKnM paapemeHneM f>E;/Ei :::::::: 0.055 B ~na
naaoHe :mepmft/aapn~ 30 3B/q < Eifq < 6 K3B/q. qepea ycTaHOBJieHHLIH 
aa HHM aHaJIOI'llqHhlH 3JieKTpOCTaTll'leCI\HH aHammaTop, HaXO~HID;llHCJI 
no~ nepeMeHHLIM ycKopniOID;llM HanpnmeHneM Ua, Bee llOHLI npoJieTa
JIH yme c cpnKcnpoBaHHOH 3Heprneft Ei + qUa z 6 K3B. Paa~eJieHlle 
npoTOHOB, a-qacTHI' ll ooJiee TJimeJILIX llOHOB (m;/q > 3) · ocym;ecTBJIH
JIOCb Mai'HI<ITHOH CHCTeMOH, pacnOJIOJKeHHOH B cpeJJ;Heft qaCTH ::JTOI'O 
aHami3aTopa. 

Ilpn cpnKcnpoBaHHOM aHatieHHll E; B 31\cnepnMeHTe TAYC o~Ho
Bpe:li-IeHHO OT~eJihHLIMH R8Y npoBO~llJIHCb naMepeHHJI IIOTOI\a npo'toHoB 
(llJill a-qacTH~) B BOCbMll a3HMyTaJihHhlX Ha~paBJie1IHHX {j)j (j = 1,8) 
npll TpexocHoft opneHTa~llll RA :H noTol\a TnmeJI~x llOH(m, Iipnxo~Hm;nx 
B ~llanaaoHe {p:::::::: +20°. CKaHHpOBaHne no yrJiaM -6-k (k = 1,8) ocym.e
CTBJIHJIOCb npll nOMOID;H 3JieKTpO~TaTllqecl\OI'O ~ecpJiel\TOpa, pacnOJIOil\eH
HOrO nepe~ nepBLIM aHaJinaaTopoM. B ooJibiDllHCTBe pemnMOB paooTLI 
BpeMH Hal\OTIJieHHH IIOHOB COCTaBJIJIJIO ::::::::24 MC. TpexMepHhlH (E;, <p , 'fi'k) 
cneKTp npOTOHOB ll a-qacTII~, COCTOJIID;IIH ll3 2048 HaMepeHllH, H. ~By
MepHLIH (Ei, tpj) yneKTp. TJIJKeJILIX HOHOB H3MepHJIHCb 3a 8 C. 

B CBJI3H c orpaHHqeHHOCThiO BLI~eJieHHoro oo'heMa TeJieMeTpHqecKoft 
nHcpopMa~HH npn noMOID;H l!MeBmerocn B npH6ope TAYC MHKponpo~ec
copa npoBo~HJIOCb ee cmaTHe. CyMMnpoBaHlleM no (j, k), (i, k) llJIH 
(i, j) MHOI'OMepHLie cneKTphl HOHOB CBO~HJillCh 1\ O~HOMepHhlM ::JHepreTH
qecl\HM (i = 1,32) II y:r;JIOBLIM (j, k-= 1,8) cneKTpaM. RpoMe Toro, no 
TpexMepHbiM cneKTpaM llOHOB BhlqHCJIHJIHCb HX HyJieBOH (KOH~eHTpa
~HH), nepBhle (Bel\TOp Cl\OpOCTH) ll BTOpbie (meCTb 1\0MnOHeHTOB TeH30pa 
~aBJieHHH) MoMeHTLI. CooTHomeHne Mem~y 1\0Jill'lecTBOM nepe~aBae
MLIX TpexMepHbiX, ~ByMepHLIX, O~HOMepHLIX cneKTpOB H HX MOMeHTOB 
Ii3MeHJIJIOCb B 3aBHCHMOCTH OT peiKHMa paoOTbl TeJieMeTpllqecl\OH CHCTe:Mbl 
RA (6LicTpLift ::::::::200 ollT/c, Me~JieHHhrft ::::::::10 oHT/c Ha TAYC) ll oT 
BhropaHHoro pemuMa pa6oTLI npH6opa. BoJiee no~po6Ho aKcnepnMeH·r 
TAYC onncaH B pa6oTe PoaeHoayapa H ~p., . (1989). 

Ha pHc. 1, a npHBe~eHLI ycpe~HeHHLie a a 4 MllH 3Heprenrqecl\He 
cneKTpLI npoToHoB, H3MepeHHbie B aKcnepnM~HTe TAYC 1.:_2 cpeBpaJIJI 
1989 r. npll nepBoM npoJieTe B oKpecTHOCTH Mapca RA <<<l>o6oc-2>> no 
BLITJIHYTOH 3JIJIHnTnqecKoft opouTe. TpaeKTopun RA B aTOT nepuo~ Bpe
MeHu TIOI\a3aHa Ha puc. 2 B apeOCOJIHe'IHOH 31\JIUnTH'leCI\OH ~UJIUH~pll'le
CKOH CllCTeMe KOOp~ImaT (AC8) C yqeTOM aoeppa~UU HanpaBJieHUJI npu
XO~a COJIHeqHOI'O BeTpa BCJie~CTBHe OpOHTaJibHOrO ~Bllif\eHHH IIJiaHeTLI. 

Xapal\'repHOH ocooeHHOCTblO crrel\TPOB, npuBe~eHHhlX Ha puc. 1' a, 
HBJIJieTCH 3Haqr:J:TeJibHOe yMeHbiDeHHe cpe~Heft ::JHepi'HH H paCIDHpeHHe 
aHepreTH'leCKHX cneKTpoB npoTOHOB B ::::::::18.25 UT. IIocJie~Hee cBnaa
HO C na~eHlleM HX rrepeHOCHOH CKOpOCTH ll TepMaJIH3a~Heft• Ha OKOJIO
MapcHaHCI\OH y~apHoft BOJIHe. CJie~yeT OTMeTHTb, qTo Hel\oTopoe na~e
HHe rrepeHOCHOH CKOpocni H TepMaJil!Sa~ri:H npOTOHOB Haqa_JIUCb em;e 3a 
::::::::15 MllH ~o nepeceqeHllH <<<l>o6ocoM-2>> y~apHoft BOJIHLI (pHc. 1, a). 
npu npoxom~eHllH RA ooJiaCTH rrpe~BeCTHHI\OB BOJIHLI (DB), o6paao
BaHHoft, BepOHTHO, 1\al\ ll y Ol\OJI03eJi1:HOH y~apHOH BOJIHhl, npOTOHaMll 
COJIHe'IHOI'O BeTpa, OTpameHHhlMH OT y~apHOrO lf>pOHTa. 

llocJie rrepeceqeHJm y~apHoft BOJIHLI BITJIOTb ~o rrepeceqeHun MarHu-
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Pnc. 2. IIepBaJI aJIJIHIITH'IecRaJI op6n:ta crryTHnRa <<<I>o6oc-2» B coJIHe'IH0-3RJIHIITH
qecRoii D;HJIHHp;pnqecROH CRCTeMe ROOpp;HHaT 1 <!JeBpaJIJI 1989 r. 

Tonayahl B ~18.37 UT :meproeneKTpoMeTpOM TAYC perHeTpHpoBaJIHeh 
illHpOKHe qJJiyKTYHPYIOIIJ;He eneKTphl· Typ6yJIH30BaHHhlX nOTOKOB npo
TOHOB B nepexo~HOH o6JiaeTH. 8Ta o6JiaeTb OTMeqeHa Ha TpaeKTOpHH 
RA (pRe. 2) H B npaBoft qaeTH pRe. 1 TOJieTOH enJIOmHOH JIHHHeft. llpH 
nepeeeqemm MarHHTOnay3hl nOTOKH _ npOTOHOB nO ~aHHhlM npH60pa 
TAYC ynaJIH HHme npe~eJia qyBeTBHTeJILHOeTH 3Toro aKenepHMeHTa 
(pHe. 1, a) H OeTaBaJIHeb Ha TaKOM ypOBHe BeiO~Y B MapeHaHeKOH Mar
HHTOetflepe BnJIOTL ~o Bhlxo~a <<<l>o6oea-2>> n:a Hee ~23.10 UT. lloeJie 
3TOrO On.HTb eTaJIH perHeTpHpOBaTbe.H illHpOKHe Typ6yJIH30BaHHI.Ie: 
eneKTphl npOTOHOB nepexo~HOH 06JiaeTH. 

OnHeaHHhle Bhlme xapaKTepHhle H3MeHeHH.H eneKTpoB npoTOHOB: 
B pa3JIHqHJJX qaeT.HX OKOJIOMapeHaHeKOrO npOeTpaHeTBa paHee Ha-
6JIIO~aJIHeh, HanpHMep, Ha RA <<Mape-5>> (fpHHraya, 1976). lloJiomeHHH 
y~apHOH BOJIHhl no ~aHHhlM <<<l>o6oea-2>> H no ~aHHhlM npe~hl~YIIJ;HX Map
eHaHeKHX aKenepHMeHTOB Ha RA «Mape-2, -3 H -5>> (eM., Hanpn:Mep. 
fpHHraya H ~p., 1976; fpHHraya, 1976, 1981; ,Il;oJirHHOB H ~p. 1976} 
TaKme BeeLMa 6JIH3KH. llpe~Bapn:TeJibHOe epaBHeHHe nOJIOII\eHHH 
y~apHOH BOJIHhl H MarHHTOnay3hl, onpe~eJieHHbiX no ~aHHbiM 3KenepH
MeHTa TAYC, eneKTpoMeTpa aJieKTpoHoB XAPTI (lliiOTTe H ~p., 1989} 
H MarHHTOMepoB MfMA H <PfMM BO Beex eJiyqaax noKaaaJio n:x paayM
Hoe eorJiaeHe. 

Beero aa BpeMa aKTHBHOH pa6oTJJ RA <<<l>o6oe-2>> Ha oKoJioMapcHaH-· 
eKHX op6HTax nJia3MeHHJJe H3MepeHH.H e noMOIIJ;LIO eneKTpoMeTpa TAYC. 
6JJJIH npoBe~eHhl Ha qeTJJpex 3JIJIHnTHqeeKHX op6HTaX e nepH~eHTpOM 
BhleOTOH ~850 KM, Ha O~HOH nepexo~HOH 3JIJIHnT~eeKOH op6HTe e ne
pH~eHTpOM, paBHhlM BhleoTe op6HThl enyTHHKa Mapea <Po6oe, H Ha 

Puc. 1. 9HepreTU'leCRHe ClleRTpbl IIpOTOHOB (a) ll THiReJihlX UOHOB (6), H3MepeHHble· 
1-2 <!JeBpaJIH 1989 r., ycpep;neHHhie aa 4 ~1l!H . CrrJIOIIIHOii mmneti: crrpaBa OTMe'leHhi 
yqacTRII tpaeRTOpHH CIIYTHHRa B HeB03MyiD;eHHOM COJIHe'IHOM Betpe, iRHpHOH JIH-· 
Huei'I- B nepexop;Hoii o6Jiacnr, rryHRTHpHofr - B MarHHtoc<!Jepe Mapca. Kpectn-
l{'a}IH 0603Ha'leHbl MeCTa Ha6mop;eHHH IIOTOROB THiReJihlX HOHOB BHYTPH MarHHTO-· 

c<!Jephl 
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Pac. 4 . .[(ByAiepHhle cneRTpbi TJIJI\eJibiX IIOHOB, 3apenfCTpfipOB1lHHbiX B XBOCTe 
MamuToccpep&r Mapca 5 cpespaJIJI 1989 r. (01.55 UT) - a II 11 cpespaJIJI 1989 r. 
(13.03 UT) - 6; IlpegCTaBJieHbl H30JIIIHIUI OTC1IeTOB I\8Y B I\aHaJie TJia\eJibiX IIOHOB 

B ITJIOCKOCTII (VX , V z) B npe):IITOJIOa\eHIIH:, 'ITO 3aperHCTpHpOBaHHhle I:IOHbl JIBJIJIIOTCJI 

IIOHa:HH Q+. 1\peCTHKal\fii 0603Ba'IeHhl ~eHTphl o6JiaCTefr Ii3MepeHIIJI ITOTOKOB qaCTHIJ; 

::::::::60 RpyroBhlX op6IITax; OJIII3RIIX R opoiiTe <Doooca; B Ra'leCTBe rrpH

Mepa Ha pn:c. 3, a IIORa3aHbi :mepreTII'IeCRIIe CIIeRTphl IIpOTOHOB, II3Me

peHHhle B)l;OJib O)l;Hoii na RpyroBhlX op6n:T 2 MapTa 1989 r. XapaRTepHhle 

Bapnan;nn IIpOTOHHhlX CIIeRTpOB B)l;OJib TaRMX OpOMT TaRii\e BeCbMa Ha

)l;eil\HO II03BOJIHIOT Onpe)l;eJIMTb MHTepBaJihl BpeMeHM, ROr)l;a <<<llOOOC-2>> 

PIIC, 3. 8HepreTH'IeCKHe CITeKTphl npOTOHOB (a) II TJia\eJibiX IWHOB (6), ·rroJiyqeHHble 
Ha RpyroBOH op6uTe 2 MapTa 1989 I'. 0603Ha'!eHH.II Te me, 'ITO II Ha piiC. 1 
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HaXO~HJICJI B COJIHeqHOJ\.1 BeTpe, B nepexo~HOH 06JiaCTH HJIH B Mai:HHTO
c<f>epe Mapca. RaK H Ha puc. 1, 3TH HHTepBaJihl BpeMeHH OTMeqeHiif 
B npaBOH qaCTH puc. 3 TOHKOH, TOJICTOH H nyHKTHpHOH JIHHHHJI..IH COOT-
BeTCTBeHHO. 

IIJiaaMeHHLie H3MepeHHH Ha KpyroBhlX op6uTax noaBOJIHIOT c~eJiaTL 
BhlBO~, qTO MarHIITOnayaa B XBOCTe MarHHTOclf>ephl BO BpeMH mmepeHHH: 
Ha RA <<<l>o6oc-2>> 6hlJia, nO-BH~HMOMy, pacnoJiomeHa ~aJII>me OT ocu 
apeoMarHHTHOrO XBOCTa, H, CJie~OBaTeJibHO, <ITOT XBOCT 6hlJI TOJIIIJ;e, qeJ\.1 
BO BpeMH H3MepeHHH Ha <<Mapce-3>>. 

,nJI11 HJIJIIOCTpa:u;uu aToro npe~BapuTeJII>Horo aaKJIIOqeHHH Ha puc. 2 
noKaaaHa o~Ha na op6HT cnyTHHKa <<Mapc-5>>. RaK H Ha op6nTe <<<l>o6o
ca-2>>, nyHKTHpOM BLI~eJieH nepuo~ Haxom~eHH11 <<Mapca-5>> B MarHHTO
c<f>epe . .nBOHHOH BOJIHHCTOH JIHHHei Ha pHC. 2 nOKa3aHa 06JiaCTb OKOJIO
MapcHaHCKOrO npocTpaHCTBa, r~e Ha6JIIO~aJiacb MarHHTonayaa Ha 
::::::::30% HJI..IeiOIIJ;HXCH H npoaHaJIH3HpOBaHHbiX K HaCTOHIIJ;eMy BpeMeHH" 
KpyrOBhlX op6HT. XapaKTepHaH TOJIIIJ;HHa apeoMarHHTHoro xBocTa Ha 
XAca :::::::: -7 ·10

3 
KM BO BpeMH H3MepeHHi Ha RA «<l>o6oc-2>> cocTaB

JIHJia :::::::4RM, TOr~a KaK BO BpeMH H3MepeHHH Ha <<Mapce-5>> B 1974 r. 
xapaKTepHaH TOJIIIJ;HHa XBOCTa Ha <ITHX me paccTOHHHHX OT Mapca co
cTaBJIHJia ::::::::3.2 RM (fpHHraya, 1981). C y~aJieHHeM OT nJiaHeThl TOJIIIJ;H
Ha apeoMarHHTHoro XBOCTa em;e 6oJiee BoapacTaeT (puc. 2); Ha BTopoi 
aJIJIHnTnqecKoi op6nTe npn Bhlxo~e H3 MarHHToc<f>ephl (XAca;::;:;: 30· 
·10

3 
KM) nepeceqeHim apeOMarHHTHOrO XBOCTa Ha6JIIO~aJIHCb BITJIOTb ~0 

V Yica + Zica :::::::: 13.6 ·103 KM, qTo <f>opMaJII>Ho cooTBeTcTByeT TOJI
m;nHe XBOCTa ::::::::8 RM. O~HaKo Ha TaKHX y~aJieHHHX OT nJiaHeTI>I cJie
~yeT yme yqHThlBaTb B03MOIImOe OTKJIOHeHHe HanpaBJieHHH npHXO~a 
COJIHeqHoro BeTpa. 

HaH6oJiee HHTepecHI.IM peayJII>TaToM nJiaaMeHHhlX H3MepeHHi Ha RA 
<<<f>o6oc-2>> 11BHJI0Cb 06Hapyti,eHHe B MapcHaHCKOH MarHHTOC<f>epe 3Haqu
TeJibHhlX noTOKOB THmeJihlx HOHOB nJiaHeTHoro npoucxmK~eHHH. Ha 
puc. 1, 6 n pHc. 3, 6 npnae~eHLI peayJII>TaThl H3MepeHnH ~mepreTnqe
CKnx cneKTpOB B KaHaJie, npe~Ha3HaqeHHOM ~JI11 perHCTpa:u;nn THme
JihlX noHoB. CJie~yeT OTMeTnTI>, qTo B <ITOT KaHaJI nona~aeT TaKme HeaHa
qnTeJII>HaH qacTI> npoTOHOB coJIHeqHoro BeTpa, o~HaKo nx JierKo Bhl~e
JIMTI> npn cpaBHeHI1:I1: C O~HOBpeMeHHO I1:3MepeHHhlMI1: npOTOHHhlMI1: cneK
TpaMH (pnc. 1, a, H pHc. 3, a). IIpn TaKoM cpaBHeHun CJie~yeT yqHThl
BaTI>, qTo cneKTpaM Ha puc. 1, 6 n pnc. 3, 6, o~nHaKOBhlM no BhlCOTe co 
CITeKTpaMM Ha pnc. 1, a M pHC. 3, a, COOTBeTCTBYIOT B 32 paaa MeHbillMe 
nOTOKI1: liOHOB. 

RaK MOrKHo BH~eTI> na npnBe~eHH:biX Ha pHc. 1, 6 ~aHHLix, noTOKlil 
THJReJihlX I1:0HOB C :meprHHMM < 1 KaB 1 <f>eBpaJIH 1989 r. CTaJin pern
CTpHpOBaTbCH ~neKTpoMeTpoM T AYC cpaay me nocJie Bxo~a RA <<<l>o6oc-
2>> B MarHHToc<f>epy Mapca. O~HaKo caMLie 6oJII>mne noTOKM THmeJihlX 
MOHOB C HaH60Jibilll1:MH 9Hepr:U11Mlil Ei;::;:;: 4 KaB 6hlJII1: OTMeqeHhl B 20.20-
20.40 UT B OKpecTHOCTH HaH60JII>mero yrJiy6JieHlil11 RA B apeoMarHHT
Hhli XBOCT (pnc. 2). IIepe~ BhlXO~oM <<<l>o6oca-2>> na MarHnToc<f>ephl aHep
rHH perncTpHpyeMhlX TAYCoM TmKeJihlx HOHOB onHTb He npeBhlmaJia 
;::;:;: 1 KaB; HX nOTOKH yMeHbillHJIHCb H ynaJIH HHil'e nopora qyBCTBH-. 
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TeJII.HOCTH npH6opa cpaay me nocJie nepeceqeHHH MarHHTonayaoi 
B ::.::::23.10 UT. 

Ha ~pyrHx aJIJIHITTHqecKHX H KpyroBhlX op6HTax TaKme Ha6JIIO~a
JIOCI> HeO~HOpO~HOe pacnpe~eJieHJile HHTeHCHBHOCTH H aHeprHH ITOTOKOB 
THllieJihlX I1:0HOB B apeoMarHI1:THOM XBOCTe, H3MeHHIOIIJ;eecH OT op6HThl 
K Op6nTe. 06JiaCTb C HaH60Jiee 9HepreTHqHbiMH THllieJihlJI..IH I1:0HaMH npH 
aTOM He Bcer~a 6hlJia pacnoJiomeHa B rJiy6HHe apeoMarHHTHoro XBOcTa 
H He BCIO~Y B MarHHTOc<f>epe Mapca ITOTOKH T11J-KeJihlX HOHOB perncTpH
poBaJIHCb Boo6m;e. IlpHMep TaKHx H3MepeHHi noKaaaH Ha pHc. 3, 6. 
Ha aTOM BHTKe RA BomeJI B o6JiaCTb c Han6oJII>mHMH noToKaMH aHepre
TnqHhlX T11rKeJihlX HOHOB Ei > 3 KaB BCKOpe ITOCJie nepeceqeHH11 Mar
HHTOnayahl. IlpH ~aJibHeimeM ~BHil\eHHI1: no op6HTe 9HeprH11 HOHOB 
yMeHomaJiaci> H B HHTepBaJie BpeMeHH :::::::: 18.00-18.20 UT THmeJihle 
HOHhl He perHCTpHpOBaJIHCb COBCeM. I\aK H Ha nepBOM BHTKe, nepe~ Bhl
XO~OM RA H3 MarHHToc<f>epLI 6hlJIH aa<f>HKcHpoBaHhl THmeJihle HOHhl 
C 9HeprH1JMH < 1 KaB. 

IIpe~cTaBJIHeTcH ~ocTaToqHo oqeBH~HhlM, qTo THmeJihle HOHhl, aa
per:n:cTp:upoBaHHhle TAYCoM B MarHHToc<f>epe Mapca, HBJIHIOTCH HOHa
MH ITJiaHeTHOrO npOHCXOlli~eHH11. l1MeiOm;aHC11 HH<f>OpMaD;H11 0 COCTaBe 
BepxHei aTMoc<f>ephl Mapca (eM., HanpHMep, HarH H RpaBeHc, 1988; 
Itln, 1988) ~aeT OCHOBaHHe nOJiaraTb, qTo <ITO B OCHOBHOM HOHhl Q+, 
qTO COrJiacyeTC11 H C ~aHHbiMH Macc-cneKTpOMeTpHqecKHX 113MepeHHH 
B MapcHaHCKOH MarHHTOC<f>epe, npoBe~eHHhlX B <IKCnepHMeHTe 
ACIIEPA. 

IIpe~BapuTeJII>Hoe conocTaBJieHne peayJioTaTOB H3MepeHHH B aKcne
PHl\>IeHTe T AYC noTOKOB THn\eJihlx HOHOB B MapcuaHcKoi MarHnToc<f>epe 
C O~HOBpeMeHHbiMH H3MepeHI111MH MarHHTHOrO nOJI11 ITOKa3aJIO, qTO HaH-
60JibllHe ITOTOKH TaKnX HOHOB (KaK npaBimO, C Han60Jibilli1MH 9HeprH11-
MH) Ha6mo~aiOTCH B oKpecTHOCTH H3MeHeHHH aHaRa B ",-KoMnoaeHTLI 
MarHHTHOrO nOJIR: - HeHTpaJibHOrO CJIOR:. 8TH HHTepBaJibl BpeMeHH 
OTMelleHbl KpeCTUKaMH Ha pHC. 1-3. 06JiaCTb C yBeJIH"'eHHOH KOH
:u;eHTpa:u;uei nJia3MLI, pacnoJiomeHHYIO B reoMarHnTHOM XBOcTe no o6e 
CTOpOHbl HeHTpaJibHOrO CJIOH, npHHHTO Ha3hlBaTb ITJia3MeHHhlM CJIOeM. 
06pa30BaHHe C aHaJIOrH"'HhlMI1 CBOHCTBaMn B apeOMarHI1THOM XBOCTe 
paayMHO TaKme Ha3BaTb nJia3MeHHhlM CJIOeM. 

B "<IeM JKe paaJIH"<IHe reoMarHHTHoro H apeoMarHHTHoro nJiaaMeHHhlX 
CJIOeB? B reoMarHHTOc<f>epe nJia3MeHHhlH CJIOH COCTOHT B OCHOBHOM :U3 
npOTOHOB, H TOJibKO BO BpeMH HeKOTOphlX cy66ypb KOJIU"'eCTBO THllieJihlX 
HOHOB uoaoc<f>epaoro npoucxom~ean11 ~OCTHraeT B HeM ;:;:;:50%, Tor~a 
KaK B apeoMarH:UTOc<f>epe nJia3MeHHhlH CJIOH, nO-BI1~11MOMy, COCTOHT 
B ocHOBHOM H3 THmeJihlX HOHOB. O~HaKo, corJiacHo o:u;eHKaM ReaHeJia 
(1989), BCJieACTBHe MaJihlX paaMepOB MapcHaHCKOH MarHHTOC<f>ephl cy66y
pH B HeH AOJirKHhl 6hlTb "'aCThlMH C xapaKTepHhlM BpeMeHeM MemAY 
HHMH ::::::::6.5 MHH. IlOJIOllieHHe apeOMarHHTHOrO ITJia3MeHHOrO CJIOJI 
3HaqHTeJibHO 6oJiee H3MeH"'I1BO, "'eM reOMarHHTHOrO. 8TO 06CT011TeJibCT
CTBO, nO-BHAHMOMY, CB113aHO C TeM, qTO, KaK nOKa3aJIH MarHHTHhle 113-
MepeHnH Ha RA «<l>o6oc», HHAy:u;npoBaHHaH KOMITOHeHTa MarHHTHoro 
ITOJIH B apeOMarHHTHOM XBOCTe BeCI>Ma BamHa. B TaKOM CJiy"<Iae ITOJIOllie
HHe ITJia3MeHHOrO CJI011 MOmeT 113MeHHTbC11 npH H3MeHeHHH HanpaBJieHHH 
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Meii\IIJiaHeTHOfO :MafHIITH()fQ IIOJIJL ,Il;JIH BhiJIBJieHHH <lTOfO a<fJ<fleKTa He

OOXO,Il;II:MO ,IJ;aJII>Heihrree ,IJ;eTaJII>Hoe corrocTaBJieHne peayJII>TaTOB IIJiaa

MeHHhiX II MarHIITHhiX naMepeHHH B oKpec'l'HOCTH Mapca. 

. HecMoTpH Ha O"'eBII,IJ;Hoe BJIIIHHne YHIIITOJIHpHoii nH,IJ;YKIJ;IIII Ha <flop

Mn:poBaHIIe MapcnaHCKOH MafHIITQC<fJepLI, BpH,IJ; Jill ee MOIHHO IIOJiaraTh 

rroJIHOCThiO <<IIH,IJ;yu;npoBaHHOH)> IIO,IJ;06Ho MarHnToc<fJepe BeHepi>I. HeKoTo

pLIM CBH,IJ;eTeJihCTBOM B liOJib3Y CyiiJ;eCTBOBaHHJI COOCTBeHHOfO MafHHT

HOfO rroJIH Mapca HBJIHeTcH OTMe"!aBmaHcH BLime aHa"'nTeJII>HaH TOJIIIJ;II

Ha apeoMarHHTHOro XBOCTa ;;:;;.4 RM. Ha coOTBeTCTBYIOIIJ;nx paccTOHHIIHX 

OTHOCHTeJibHaH TOJIIIJ;IIHa MafHIITHOfO XBOCTa BeHephl 3Ha"'HTeJibHO 

MeHbme Iii cocTaBJIHeT ~2.2 RB (fpHHraya, 1981). 
RaK OTMe"'aJIOCh Bhrme, B aKcrrepiiMeHTe - TAYC II3MepHJIIICh ,IJ;By-, 

MepHLie crreKTphr THJI<eJILIX HOHOB. HarrpiiMep, ,IJ;Ba TaKHX crreKTpa, IIO

JIY"'eHHLie B JIJia3:~JeHHOM CJIOe apeoMafHHTOC<flepLI, Ha BTOpOH Iii "!eT

BepTOH <lJIJIMITTII"'eCKIIX op6n:TaX (XAca ~ -1,5 ·104 KM), IIpnBe,IJ;eHLI 

Ha puc. 4. Ha aTOM piicyHKe B IIpocTpaHcTBe cKopocTeii (IIpn: ycJIOBHII, 

"'TO 3aperncTpHpOBaHHLie IIOHbl JIBJIJIIOTCJI HOHaMII Q+) II300pa!Ke~hl li30-

JIHHIIII .cKopocTn c"'eTa l\8¥ B KaHaJie THIHeJILIX noHoB. XoTH aHeprnH 

ITJiaHeTHLIX IIOHOB B OKpeCTHOCTII IIJia3MeHHOf0 CJIOJI Ha BTOpOH op6IITe 

(~2 KaB) oLIJia 3Ha"'nTeJII>HO 6oJII>meM:, "!eM Ha "'eTBepToii (~60 aB), 

d>YHKIJ;IIH paciipe,D;eJieHnH noHOB nMeeT o6IIJ;yiO oco6eHHOCTh: paa6poc 

CKOpOCTeH B IIOrrepe"'HOM HaiipaBJieHIIII HaOJIIO,IJ;aBillliXCH paciipe,D;eJieHIIH 

ropaa,IJ;o 6oJibme, "!eM B IIpO,D;OJihHOM. RaK u B aeMHOH MarHIIToc<flepe, 

II3Mepemm pacrrpe,IJ;eJieHIIH IIO CKOpOCTHM TaKIIX IIOHHLIX IIY"'KOB MOryT 

6LITh nciiOJih30BaHLI KaK ,IJ;narHOCTII"!ecKnii n:HcTpyMeHT ,IJ;JIH n,IJ;eHTn:<fln

Kau;IIn: IIpou;ecCOB ycKopeHIIH IIOHOB (HaiipiiMep, aJJ;IIaOaTII"'ecKaH ,IJ;e

<flopMaiJ;IIH 1\laKCBeJIJIOBCKOfO pacnpe,D;eJieHIIH, ycKopeHn:e npOJ];OJihHOH 

pa3HOCTbiO liOTeHn;HaJIOB, ycKopeHIIe B OKpeCTHOCTH HeHTpaJibHOrO CJIOH 

(liCTMaH H ,IJ;p., 1986)). 
IT pe,D;cTaBJIJieT nHTepec no ,IJ;aHHI.IM crreKTpOllieTpa T A YC ou;eHIITb 

OOIIJ;Illl nOTOR THti<eJIJ>JX IIOHOB, Tl'lpHeMI>IX nJiaHeTOll '!epe3 apeOl\fafHIIT

HhlM XBOCT.· IloCKOJibKY HaiiOOJihilliie nOTOKU HOHOB B apeoMarHIITHOM 

XBOCTe rrpncyTCTBYIOT B nJia3MeHHOM CJIOe, a ,eiJOpMa ero B HaCTOJIIIJ;liH 

l\IOMeHT eiiJ;e He MCCJie,D;OBaHa, . TaKyiO o:u;eHRY CJie,IJ;yeT paCCMaTpiiBaTb 

KaK npe.u;BapHTeJibnyio. ,Il;JIH onpe,D;eJreHHOCTH rrpnMeM, 'ITO rrorrepe'!Hoe 

Ce'IeHMe IIJia3MeHHOrO CJIOJI COCTaBJIJieT 0.2-0.3 OT liOITepe'IHOrO Ce'!eHI-I:Jl 

XBOCTa TOJIIIJ;IIHOM (4-5) RM. Ha BTopoM: aJIJIHITTH'!eCKOM op6nTe KOH

u;eHTpau;Hro H CROpOCTb HOHOB o+ B rmaaMeHHOM CJIOe no ,IJ;aHHl>IM TAYCa 

MmKHO o:u;eHH:Tb KaK l"l.i ~ (1-2) CM-3, Vi~ 150 KM/ C (oOJ>I'IHO ITOTOR 

HOHOB B rrJiaaMeHHOM cJroe HeCKOJihKO MeHbme). B TaRoM cJiy'Iae o6IIJ;HM 

nOTOK TepHeMbiX 'Iepe3 apeoMarHIITHbiM XBOCT nJiaHeTOM TJiti<eJibiX HOHOB 

MomeT 6niTh o:u;eneH Ki:m (0.5-2)·1025 c-1• 8Ta BeJIII'IHHa corrocTaBn:Ma 

c IWJIH"'eCTBOM KIICJiopo,D;a, TepHeMoro MapcoM B peayJII>TaTe HeTepMH"'e

CKoii JJ;UCCHrrau;nH. HanpaBJieHHhiM OT rrJiaHeThi IIOTOK 6I>ICTpi>rx aTOMOB 

KHCJIOpO,Il;a, o6pa3yiOIJJ,IIXCJI B peayJibTaTe ,IJ;HCCOU:HaTHBHOM peKOMOHHa-

. u;xm, cocTaBJIJieT ~0.5 ·108 CM- 2 .c"1 (eM., HarrpnMep, RpacHorroJibCKHH, 

1982), T. ·e. ~4, .1025 C-:-l C OCBeiiJ;eHHO~ · :•H\CTH . ITJiaiieTLI~ 
OcTaHOBHMCH; HaKoHeu;, Ha B03MOmHoM o6HapymeHIIH peryJI}IpHoro 

B03MYIIJ;eHHH COJIHe'!HOfO BeTpa II pH· rrepeCe"!eHHH .KOCMH"'eCKIIM a:I;IJia pa-

376 

TOM op6uThi cnyTHHKa Mapca <t>o6oc. YMeHbme:Hue noToKa coJIHe"'HOH 

nJia3Mhi c xapaKTepHI>IM MacmTa6oM 400-500 KM nonepeK op6HTI>I <t>o6oca 

no ,IJ;aHHI>IM TAYCa Haomo,IJ;aJIOCh Ha rrepBoii II TpeTbeii aJIJiliiTTHqecRHX 

OpOI-I:TaX (Ha BTOpOH <JJIJIIInTII"'eCKOM op6nTe Oii\II,Il;aeMOe yMeHhilleHIIe 

COBITaJIO C nepHO,IJ;H"'eCKIIM yMeHbilleHIIeM nOTOKa IIOHOB ll3-3a BpaiiJ;eHHH 

HA). CJie,IJ;yeT OTMeTIITh , "'TO BO BpeMH yrroMHHYTI>IX nepece'!eHHM KOCMll

qecKHM aiirrapaTOM opouThi <t>o6oca caMa MapciiaHcKaJI JiyHa HaXO,IJ;HJiaCh 

JJ;a.rreKo oT Hero. B aTOM cJiy"!ae ,IJ;JIH oo'hHCHeHHH Ha6JIIO,IJ;aBmnxcH co

o hlTHM CJie,IJ;yeT rrptJ,IJ;ITOJIOlliliTh HaJI'JI'IIIe Ha opoHTe <t>o6oca ITOHCa ra-

3HIT~HX ni>rJieBI>IX HJIH ooJiee KPYIIHhiX "!aCTHIJ;. PaHee TaKaH KoHu;err:u;JIH 

o6cy;n.u;aJiaCb B pa6oT!IX llrra (198.S) n COTepa (1971). 8Ty HHTepnpeTa

u;nro , O,ll;HaiW , He "cJie,IJ;yeT paCCMaTpHBaTb KaR OKOHqaTeJihHYIO, CXO,IJ;Hhie 

B03Mym.eHHH noToRa coJIHe'IHOro BeTpa Ha6mo,IJ;aJIHCb . ancrrepn:MeHTOM 

TAYC Ff na ,IJ;pyrux yqaCTKax op9HThi. 
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