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cyoobyps

ION DYNAMICS AND INOUCED RECONNECTION IN A THIN PLASMA SHEET DURING
SUBSTORM

A.P.Kropotkin and V.I.Domrin (Institute of Nuclear Physics, Moscow State University, Moscow,
119899, Russia)

In collisionless plasma, instead of a pair of shocks which are responsible for a fast reconnection
in MHD models of Petscheck type, a single thin kinetic current sheet (CS) is formed. A full
analytical theory of such a CS is presented. The electromagnetic energy in the sheet gets
transform into energy of accelerated ion flows penetrating the background plasma outside CS.
Burst of magnetic reconnection described by proposed model, allows to interpret the main
features of the magnetic variations during substorm activization evants.

CYBBYPA KAK CNEACTBUE TEHEPALIMXA TOKOB KAYJIUHIA B MATHUTOC®EPE
I1.®.Kpevckuit, [1.J].PemeraukoB (MK@UA CO PAH Axymck 677891, np.Jlenuna,31)

[Monsipuzanms TokoB Xoluta co3faeT TOK KaynuHra B miia3MeHHOM CIIO€ XBOCTa MarHUTOC(EpHI
[1]. Honocdepa sBnsieTcs HIyHTOM Ui IUTa3MEHHOTO cjosi. Bo Bpemsi paBHOOCHCTBUSL B
CHOKOWHBIX YCJOBHSIX CONpPOTHBIEHHME HOHOCGepsl Oonbine conpotuBieHus Kaynunra
TUTa3MEHHOTO CJIOSl. YBEJIIMYEHHE MOIIHOCTH TEHEeparopoB Ha (UIaHrax cJos YCHIIMBAcT TOK
Kaynuura u HakarmuBaeT MarHuTHyro sHepruto. CyOOyps - B3phIBHOM IepeOpoc Toka B
noHoc(epy co3maercs OOpaTHOH TOJOKUTEIBHON CBI3BIO OMNpEAETSEeMON yBEIMYCHHUEM
MOHOC(EPHOH MPOBOJUMOCTH U3-3a BBICHIIAHUS YACTUI] U 3aKOPAYMBAaHUEM IOJISIPU3ALUOHHOTO
snekTprueckoro moist [2]. OLeHKU HaroT i SHeprud BosMmymieHHs 10723pr. DTOT MeXaHH3M
MOXET TeHEPUPOBATh N30JIMPOBaHHbIE CyOOypH NPEUMYILIECTBEHHO B IEPHOBI PABHOACHCTBHSL.

1. Kpeimcknii I1.®. 'eomarnernsm u asporomusd. 1991.T.31,C.542,587.

2. Koznos B.U., Kpbivckwii [1.0. @usrdeckue 0CHOBaHUSI POrHO3a KaTacTPOMHIESCKHIX
reodpusnueckux seneHni. Skyrck. AHI[ CO PAH, 1993. 164C.

MPOCTPAHCTBEHHO-BPEMEHHOE PACMNPELENEHWUE APKOCTU ®OHOBOTO
CBEYEHWA B HOYHOWU ABPOPMbHOW 30HE B TEYEHUE MPEABAPUTENBHOU ®A3blI
CYBBYPU

B.A. Bennuko, M.I'.T'ens6epr, I.B.bopucos
(Uncmumym xocmogpusuueckux ucciedosanuti u asponomuu CO PAH, 677891 2. Axymck)

ITo pesynbraram aHanu3a (HOTOMETPUUECKUX HAOMIONECHUH (OHOBOTO CBEUEHUS B SKCIIEAULIUSIX
1976,79,91 romoB oOHapyxeHa peryiaspHas MIHMPOTHAS M JONTOTHAs BapHalUU SPKOCTH
CBEUCHHS B TEUCHHE TpeBapuTelbHON (a3bl. BocTouHee u 3amajHee odara cyOOypu Ha Bcex
HIMPOTaxX aBpOPaJbHOM 30HBI, a TAK)KE HAa IKBATOPHAIBHOW M MOJSPHOM TpaHuax TUQQy3HBIX
BBICHIMIAHUH Ha JIOJroTax oyara SIpKOCTh (JOHa MOHOTOHHO Bo3pacTaeT. B obmactu Oymymiero
oyara cyOO0ypH MHTEHCHBHOCTh ()OHOBOTO CBEUECHHS TOBBINIACTCS B Havajle MpeIBapUTEIbHOMN
¢Ga3pl ¢ TOCIenyIOmUM IOHIKEHHEM M0 Hadaja B3pbIBHOW (a3bl. DTO O3HA4aeT, 4To
JoKanu3auusi ouyara cyOOypu ompezpessieTcsi HE B TOCIECIHUH MOMEHT Iepell B3pHIBOM, a B
TEYEHHE TPeABAPUTENHHON (hazbl.
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cyooypst

NYNbCUPYIOLIUE BbICbINMAHUA YACTUL B OBJTIACTU SAR-AYI'YM BCNEACTBUE
CYBBYPU

. b. Uesenko (Mrcmumym kocmopusuueckux ucciredosanutl u azponomuu CO PAH, 677891
AHxymcexk, np.Jlenuna 31)

[IpeacraBneHsl pe3yabTarbl Ha3eMHBIX (POTOMETPUYECKHX HCCICIOBAHHN MOJOKEHHS 00IacTH
MYJIECUPYIONINX BBICHIIAHUN YAaCTHL OTHOCUTEIbHO TU(Qy3HOH aBpopanbHOl 30HE U SAR-1yru
Ha (paze BoccTraHoBieHUS cy0Oypu (I'eomarn. u asporom. 1993. 1.33, N5, c.42-57). BeiasneHo
JBE CUTyalUH B HAOIIOJCHWUH COOTBETCTBYIOIIUX MYyTbCAU MHTEHCHMBHOCTHU MOJEKYISPHBIX
nonoc 391,4 u 427,8 uM B mupoTHOM HHTepBaie 4 rpaayca Ha mepuauane Skyrcka (56,5N;
199E, reom.) npu Kp=3-5. Ha ocHOBaHWMH ITPOBEIECHHOTO aHAIN3a YKCICPUMEHTAIBHBIX JaHHBIX
ToJIaraeTcsl:

1. Cayyan peructpanuy MyJIbCallMii CBEYEHHS TOJNBKO Ha IIMpoTax mpoekuuun SAR-nmyru
sKkBatopuainbHee Au(Py3HONW 30HBI YKAa3BIBAIOT HA BO3HWKHOBEHHE MYIbCHUPYIOIINX ITOTOKOB
YacTHIl B OONACTH IDIa3Moc(epsl, KOTopass WMEET B OTOH CHTyalldd pe3KYI TpaHUILy
(rutasmomnay3y).

2. Cutyanusi ¢ CHHXPOHHBIMH MylTbCallsIMU B IUQQy3HOM aBpOpajJbHOM CBEYCHUH WU B
okpecTHOCTH SAR-myrm (B mmpoTHOM wHTepBane 4 rpagyca) BepOsATHEE BCEro CBsi3aHa C
Pa3sMBITOCTBIO BHEIIHEH IuiasMocdepbl W TEepeKpbITHEM ee C Topsiueil MarHutocdepHoit
1a3MO¥ (IIa3MOCITIOEM).

3. Pesynbrarel HaOMONEHUI MOTYT CBHIETENLCTBOBATh O CYIIECTBOBAHHUHU TpOIecca OBICTPOTO
HAKOIUICHHUS YHEPTHUYHBIX YaCTHI] KOJBIIEBOTO TOKA BO BHEIIHEH miazMocdepe ¢ mociemayromnen
reHepalyel MyJIbCUPYIONINX BBICHIIIAHUN B OOJIACTH XOJIOTHOW TLTa3MBbI.

4. Peanu3oBaHHBII METON PpETUCTPALMM MyJIbCAUHd CBEYEHUS B COBOKYIHOCTH C
HaOmoneHusIMH SAR-nyru n muddy3HOH 30HBI aeT BO3MOXKHOCTH MPOBOAWTH HA3eMHYIO
JMUATHOCTHUKY CTPYKTYPBI BHEIIHEH 11a3Mocdephl U ee 3aCeIEHHOCTA YHEPTHYHBIMU YaCTUIAMH.

NPOAONbHBIE TOKU B HAYAIIE AKTUBHOW ®©A3bI CYEBYPU

B.A.llladran, .H.Bacumser
(Uncmumym kocmoghuzuueckux uccireooganuti u asponomuu CO PAH, 677891 e Hxymck)

Ha ocHoBaHuMu paHee BBINOJIHEHHBIX PalOT, YCTAaHABIWBABIINX COOTBETCTBHE PATUOCHSIHUN
Pa3IMYHBIX THIIOB Pa3lIMYHBIM TMPOCTPAHCTBEHHO-BpEMEHHBIM (azaM cyO0ypu (cyO0OypeBoii
WHTEHCU(HKAIIUK), MPOBEICHBI HCCIEIOBaHUS TEPBBIX MPOSBICHUH €€ B3pBIBHOH (a3bl Ha
BBICOTaX HOHOCQephl. VCroibp30BaHO BBHICOKOE NPOCTPAHCTBEHHO-BPEMEHHOE pa3pelieHue
PalMoIOKAIIMOHHBIX CTAaHIMK HEOCTYIIHOE HU OJHOMY JPYTOMY BHIY Ha3€MHBIX T€O(pH3HUECKUX
HAOJIONECHUIA.

IlokazaHo, 4YTo B TepBBIA MOMEHT aKTUBHOH (a3el cyOOypH TMOSIBISIFOTCS
MeJIKoMacuITaOHble TPOJONBbHBIE TOKM B OrpaHndeHHON oOmactu. IlpocTpaHcTBeHHBIE
MmacmTalbl 3Toil obmactu Ha BbicoTe HOHOC(hepbl MeHee 100 KM, a TOJIOKEHUE YyTh IMOJISIpHEE
paspbiBa XapaHra, B OOJIaCTH 3alaJHOTO SIIEKTPO/PKETa. DTH MEJIKOMACIITAOHBIE TOKOBEHIC
CTpYH HaOIIONAIOTCSI BCET/a B OOIACTH 3aIaTHOTO AIIEKTPOKETA, XOTS 32 €AMHUIl MUHYT JIO UX
MOSIBJIGHUSI B 3TOW 00JacTH MOXET Te4b BOCTOYHBIH 3eKTpoikeT. [IpocTpaHcTBEeHHBIH
MacmTad OTAETBHOM CTPYH HpOAOIbHOTO Toka MeHee 20 kM, a Bpems xwu3Hu MeHee 20 c. [lo
JUTEpPaTypHbIM JAHHBIM, 3TH TOKH MOTYT TOSBISATHCA 32 HECKOIBKO CEKyHA J0 Opeiikama B
MOJISIPHBIX CUSTHUSX.

I'pannua obnacTé 3aHATONM MENKOMACIUTAOHBIMH MPONOJIBHBIMH TOKAMH PACIIUPSETCS
BIOJIb Mapajuiend, ¢ yobiBatomiei or 20-30 KM/C 70 HECKOJIBKMX KM/C CKOPOCThbIO, B KOHIIC
(a3sl B3pbHIBa.
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WCCNEONOBAHUE CBA3U SKBATOPUANIbHOIO PACLLMPEHUA AN®DY3HOIO CUAHUA
C NONOXEHMEM SAR-AYrA B NEPUOA CYBBYPU

W. b. Uesenko (Mucmumym xocmoguszuueckux ucciredosanuti u asporomuu CO PAH, 677891
AHxymcexk, np.Jlenuna 31)

Hccnenyrorcsi 3aKOHOMEPHOCTH B MIMPOTHOHM auHamuke AuddysHoro cussHus u SAR-gyru Bo
BpeMsi CyOOyph 1O TaHHBIM Ha3eMHBIX (poToMeTpruueckux HaONroAeHui Ha MepuanaHe SKyTcka
(56,5 N; 199 E, reom.). BeisBiensl cruemyromne OCOOCHHOCTH B JUHAMHKE CBEUCHHS TpPHU
3HaueHusax Kp=3-5:

1.  DxkBaropuanbHOE paciiupeHue yspyaromeics auddy3Hoit 30HBI Ha (aszax pocra U
pacIMpeHns OTHOCUTENFHO clabbIx cyO0ypb orpanmauBaetcs SAR-ayroil, KoTopas B 3TO BpeMs
TaKXKe yspuaeTcs ¢ HE3HAYMTENbHBIM CMEICHHEM B 3KBaTOpHajibHOM HampasieHuu (I'eom. u
asponom. 1993. T.33, N5, c. 42-57).

2. bonee WHTEHCHBHAas W TPOAOJDKHTENbHAs CyOOypeBas aKTHBHOCTb MOXKET BBI3BATh
JBIDKEHHE yspuatomieiicss SAR-nyru k sKBaropy ¢ yaajJeHHeM OT TpaHuLbl AU Y3HOTO CHSIHUS B
smuccusax 427,8 u 557,7 HM Ha HECKOIBKO TPaayCoOB HIUPOTHL. DKBATOPHAIBHOE PACIIMPEHUE
nugdy3HOH 30HBI B 3THUX CITydasx OTPaHUINBAETCS HOBOM 00NacThi0 ycrmeHus sMuccuu 630,0 Hw,
WHOT/A, B BUIE BTOpoit SAR-myru. DT0 sBNIeHIE HAOMIOAAETCS Yallie B TOCIETOTYHOUHOM CEKTOpe
MLT.

[lonaraercs, 4ro peanu3auusi 3THX CHUTyaluil B [IWHAMUKE CBEUEHHS CBs3aHA CO
CTCTICHBIO IIEPEKPBITUSl O00JacTeil KOHBEKLUMHM M KOPOTallUM - CTENEHBIO BO3IACHCTBUS
AIIEKTPUYECKOTO IOl KOHBEKIMHM Ha BHEIIHIOW IUIa3Mocdepy TMpH pPEe3KOM YCHIICHUU
MarHuToC(epHON aKTHBHOCTH. B mepBoMm cimydae 3ToT 3ddexr man. Bo Bropom - BeposiTHee
BCErO MPOUCXOAWUT TIpolecc ObICTporo (B TedeHWe 1-3 YacoB) W3MEHEHWs pPagualbHOTO
pacrpeieNieHrsl XOJOAHOM IJIa3Mbl ¢ 00pa3oBaHUEM JOIMOJHHUTENHFHOTO TPaJUCHTa IUIOTHOCTH
BHYTpH TazMocdepbl, 4to oTtoOpaxkaercs B aBmwkeHun SAR-myrm k akBaropy. [lpu stom
muddy3HOe CHSIHUE OTPaHUYMBACTCS MPOEKITUEeH TUTa3MOoTay36l 10 Hadana cyooypu (ocTarouHON
IUIa3MOIIAy301i), MOJIOKEHUE KOTOPOH OCTAeTCs HEU3MEHHBIM B TEUCHHE HECKOJIBKUX YacOB U
00BIYHO 0TOOpaXKAETCs JOMOTHUTEIBHBIM ycrieHueM smuccun 630,0 HM.

OLIEHKA BPEMEHW HAYATNA NPEABAPUTENbHOW ®A3bI MAFHVMTOCCDEPHOVI
CYBBYPU O PE3YNIbTATAM ®OTOMETPUYECKUX U3MEPEHWUN ®OHOBOTI'O
CBEYEHMA B HOYHOW ABPOPAIIbHOU 30HE

B.A.Bemnuxko, I.B. bopucos, M.I'.Tens6epr
(Uncmumym xocmogpusuueckux ucciedosanuti u asponomuu CO PAH, 677891 2. Axymck)

Bpems Hawana npeasaputensHoi ¢aszpl cy0Oypu T, ompenesneHHOe 1O AaHHBIM MHUPOBOH CETH
MarHUTHBIX CTaHIIMKA U aBPOpaIbHBIM T'€OMarHUTHBIM HWHAEKCAM, COMOCTaBISIIOCH C MOMEHTOM
yCHUJIEHHS SIPKOCTH (DOHOBOTO CBEUEHHs HOYHOW aBpopasibHOW noHocgepsl. IlokazaHo, 4To Ha
JoJiroTax odyara cyoOypu Ha mupote 70 rpaa. u Gonee 3TH BpeMeHa COBIAAl0T C TOUHOCTBIO He
Xy’>K€ TOTPEIIHOCTH ompeneneHus T mo reoMarHuTHRIM JaHHBIM. Ha mmporax menee 65 rpap.
HaOMIONaJoch  3ama3/iblBaHUE  Hadajda YCWICHHS SPKOCTH  (OHA, HapacTamolee C
NpuOIIKeHNEM K 00J1ee HU3KUM HIMPOTaM.
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LWIWPOTHOE PACMPEQENEHUE MYNbCALMK Pi2 U UX CBA3b C NPOLECCAMU
YAPYEHUA ABPOPAIIbHOW AYTU B HAYAJE CYBBYPU NO HABMOAEHUAM HA 210
MArHUTHOM MEPUOWAHE

K.IOmoto (Vuusepcumem e.Hazos), C.1.Conosbe, H.E. MonouymikuH, []. I. baumes,
A.B.CobGones, A.A.®enopos (MK®HA CO PAH, 2. Axymck)

IIpuBeneHsr pe3ynsTaThl aHANN3a pacupeneseHus] aMIUUTyabl 1 ¢a3el ais ~20 BcruteckoB Pi2
B CceHTs0pe-okTsa0Ope 1992 1. UccrnenoBanuch COOBITHS, HMMEKOIIUE TOAOOHBIC YaCTOTHBIC
criekTphl B quana3one ~40-100 ¢ u koadduiment korepentHoctu 6omnee 0,5 mis H xomMnoHeHTHI
Pi2. ITokazano, uTo ammuTyga H KOMIOHEHTHI TOYTH HE MEHSETCS B AuanazoHe mmpot ~10-50
rpaa. W BO3pacTacT Ha TOPSAIOK B aBpopainbHOW 30He (D'~65 Tpazd.), omepexas mo dasze
Hu3KommpoTHele Pi2 Ha ~150 rpaa. Amminutyna D KOMIOHEHTHI BO3pacTaeT (IO AKCIIOHEHTE) C
POCTOM MIMPOTHI U HE TTOKA3BhIBAET 3aKOHOMEPHBIX (ha30BBIX pa3nuuuil. Ha cTaHIMsIX 100KHOTO U
ceBepHOro momymapuii H koMmoHeHTa HHM3KOMMPOTHBIX Pi2 xomebmercs B ¢daze, a D
KOMITOHEHTA - B IPOTUBO(DA3e.

Ucnonezys TV  HaOnrogeHust MONSAPHBIX CUsiHUE B TUKCH  TONydYeHO, 4YTO
BBICOKOITUPOTHEIE Pi2 cOmMpoBOXKAAIOTCS YSApUYSHHEM Iyr C JBWKEHHEM TpaJleHTa SPKOCTU
MPEUMYIIIECTBEHHO Ha BOCTOK , (JOPMHUPOBAHHEM BOJIH CBeucHHs ¢ macirabamu ~100-200 kM u
UX pacmpoCTpaHESHUEM BAOIb YTH CO CKOPOCTHIO HECKOIBKO KM/C. AMILTHTY/IA BHICOKOIIUPOTHBIX
Pi2 pesko Bo3pacTaeTr, Korma ysApYAOIIAsCs Iyra HAXOAWTCA BONHM3M 3€HUTA CTAaHIUU
HaOmonenus. [lepron xomebannii Pi2 coBmamaeT ¢ meproaoM BOIHOOOPA3HBIX KOJNEOaHHHA AyTH,
onpesieNsieMbIM KaK OTHOIIEHWE JUIMHBI BOJHBI K CKOPOCTH ee pacnpocTpaHeHusro. daszopas
CKOpOCTB pacripocTpaHeHus Pi2 coBmamaeT 1mo HampaBlIeHUIO C JBIKEHUEM TpagueHTa IPKOCTH
YT U Ha TOPSAIOK MPEBBIIIAET CKOPOCTH BOJH CBEYCHUS, KOTOPhIE MOTYT PAaCIPOCTPAHITHCA B
MPOTHBOIIONIOKHOM HAaIPaBJICHUH 10 cpaBHEHHIO ¢ Pi2. OTHOIIEHHE aMIUTUTY/] HU3KOIIUPOTHBIX
Pi2 K BBICOKOIIMPOTHBIM BO3pAacTaeT KOTJa YIp4YaIOMmIascss Ayra WM TpaHUIda CBEYCHUS
Haxonutcsa Ha @'<60-62 rpan.

[Ipeamonaraercs, 4ro Bo30yX/IeHHE BHICOKOIIUPOTHBIX Pi2 BBI3BaHBI MapamMeTpHYECKHM
YCHJICHHEM TIOBEPXHOCTHBIX BOJH JIyTHM CHSHUH M3-3a PE3KOr0 pOCTa B HEW HOHOCHEpHOH
npoBoguMocTh. McTounnkoM H-KOMIIOHEHTHI HU3KOMMPOTHHIX Pi2 sBISIIOTCS pe30HaHCHBIS
KoneOaHusl TuTa3MOC(EepHOH TOJNOCTH, KOTOPBIE YCHIIMBAOTCS BO BpEMS HHTEHCHBHBIX
BBICHIITAHUH YaCTHI] HA MIMPOTax Iuta3Monay3bl. B D-komnoneHTty Pi2, mo-BuauMomy, 3aMeTHBIH
BKJIaJ] BHOCAT MPOJIOTIbHBIE TOKK BBICOIIUPOTHBIX MYJIBCAITHIA.

AONrOTHAA NOKANU3ALUA OYATA B3PbIBA METIIN SCW
JL.W.Baruna ( Uncmumym ¢usuxu CII61'Y, Ynvanosckas 0. 1, C.Ilemepbype 198904)

B mponecce uccienoBanus 35 cyOOypb pa3HbIX HHTEHCHBHOCTEH MO HA3€MHBIM U CITy THUKOBBIM
JAHHBIM C HCIIOJB30BAaHMEM METO/la WHBEPCHM MATrHUTOTPAMM CPEIHEIIMPOTHBIX CTaHIUN
MONTy4YeHBI CIeAyIONre pe3yasrarsl: (1) HadaapHBIN JONTOTHBIA pa3mep memm SCW oxazaics B
npene- nax 1.1 - 5.5 ywacoB MLT u ueHTp nmemiv HAXOAUTCS B MOJAHOYB. JlJIT MHTEHCUBHBIX
cyo0ypp (> 1 ma A) uentp nemm SCW cOBuHYT K Beuepy, s cnadbix (< 0.5 ) - k y1py. (2)
JlonroTHble pa3Mepsl METIIM MO0 Ha3eMHBIM M CITYTHHKOBBIM JIAHHBIM COBINAJAIOT C TOYHOCTHIO
paspemenus nanubx(< 0.5 gacop MLT)
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PARTICLE ACCELERATION AND MAGNETOSPHERIC RECONFIGURATION AT
SUBSTORM ONSET SEEN AT LOW-ALTITUDES

V.A.Sergeev, M.V.Kubishkina, L.I.Vagina
(Inst.of Physics, Univ.of St.Petersburg, St.Petersburg 198904, Russia)

On August 12, 1979 two polar spacecraft TIROS and NOAAG6 passed through the same area of
substorm initiation, correspondingly, ~10 min before and several minutes after the substorm
onset. The relative changes of auroral (0.3-20 keV) and energetic (30-300 keV) particle fluxes
indicated a very strong particle energization and increased precipitation at the substorm onset
during this moderate (AL ~300 nT) substorm event. Based on the variations of Energetic Particle
(EP) flux and anisotropy (ratio of precipitated to trapped particle flux), and by invoking the
mechanism of particle scattering in the current sheet, we discuss the possible magnetospheric
origin of several distinct EP precipitation regions observed at the substorm onset. The major
acceleration/precipitation region in the center of auroral zone (EP flux increased by a factor 100-
1000 at energies up to 300 keV) was associated with the major dipolarization region in the
magnetosphere. Its sharp outer boundary contacted with the sharp current sheet, together they
formed an Y-type magnetic configuration. Detached weak precipitation region was detected at the
low latitude side of the break-up, which could be the low-altitude image of innermost injection
boundary of energetic particles.

This research has been supported by the grant NTWO000 from the International Science
Foundation.

NPEOBAPUTENIbHAA ®A3A MATHUTOC®EPHOW CYEBYPU

M.I'T'ensbepr, B.A.Bemmaxo
(Uncmumym xocmogpusuueckux ucciedosanuti u asponomuu CO PAH, 677891 2. Axymck)

PaccMotpen crienmyromuii clieHapuil pa3BUTHsI TPOIIECCOB Ha MpeaBapUTEIbHON (aze cydoOypH,
HauaBIICHCS IOCJIe MarHUTOCIOKOWHOTO mepuona: [1oTok HOHOC(hEpHBIX HMOHOB W3 Kacra,
YCUJIMBIIMICA TOCJEe Hayaja IIePEecCOCNMHEHUs] Ha IHEBHOW CTOpOHE, o0pa3yeT BOIU3U
MOJTYHOUHOTO MEPUIUAaHA Y3KYIO IO JOJITOTE MOJI0CY aHU30TPOITHOTO JIABJICHUS U TOKA KPUBU3HBI
¢ JInHeHHOU TI0THOCTBIO 60-90 MA/M. [Tonoca mosipu3yeTcs U TOK KPUBU3HBI 3aMBIKACTCS Yepe3
HOHOC(epy NPOJOIbHBIMH TOKaMM, TEKyIIMMH W3 HMOHOC(HEpbl € YTPEHHEH CTOPOHBI
OTHOCHUTEIIFHO IOJIOCHl U B MOHOC(Epy C BedepHel, Kak TOKu 30HHI II. OnHako, B OTAMYUH OT
30HHI I, paccTosHUE 11O ONATOTE MEXIY LEHTPaMU BTEKAIOIIMX M BBITEKAIOUINX TOKOB MOPSIKA
30-40 rpan. LlenTp momepedHOro MOHOC(EPHOTO TOKA ITOW TMETIH IPENBAPUTENBHON (ha3bl
pacronoxeH OJIMKe K MOJIIOCY OTHOCUTEIBHO LIEHTPOB TOKOBBIX CJI0€B 30HHI 11.

OOpazoBaHrie TOKOBOH TMETIM TpelBapuTeNbHONH (Ga3el - OCHOBHAs IPHYMHA
pPEeKOH(UTYpaLlMK MATHUTHOTO TIOJISl M YTOHBIICHHUE IJIa3MEHHOTO CJI0sl B OJIM)KHEH YacTH XBOCTa
MarHutocdepsl. BepTukaibHass KOMIIOHEHTa MarHUTHOTO MOJISl TPOAOJIBHBIX TOKOB METIN MEXILY
BTEKAIOLIMM M BBITCKAIOLUIMM TOKaMH OTPHLATEIbHA U MO aOCOJIOTHOW BEIMYMHE B HECKOJIBKO
pa3 Oomnbllle BO3MYIIEHHST MAaTHUTHOTO IIOJII TOKOM KpWBHU3HBI. [lepen OpelkarioM MarHUTHOE
NoJIe METIAM MPEABAPUTENbHON (ha3bl BHI3BIBAET OOpAIlEHHWE BEPTUKAIBHOW KOMIIOHEHTBI MOJIS
Ha paccrogHusax 7-10 3emubix paauycoB. [lossistorest X u O touku. Ha dase B3priBa TOK meTiu
npeABapuTeNIbHONW (ha3bl YMEHBIIAETCS, METIsl PaCIIUPSAETCS, HEHTPHl TOMEePEYHBIX TOKOB
CMEIIAI0TCs B XBOCT ( Ha 3KBarope MarHutochepsl ) U K nojrocy ( B nonocdepe ).
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METOAWKA OBPABOTKW AAHHLIX ®OTOMETPUYECKUX HABNIOAEHUA NONAPHbIX
CUAHUX HA NPEABAPUTEJIbHOU ®A3E CYBBYPb

I'B.bopucos, B.A.Benunuko
(Uncmumym xocmogpusuueckux ucciedosanuti u asponomuu CO PAH, 677891 . Axymck)

Metox cBomuTCS K TONyYeHWIO Habopa BpeMEHHBIX (GYHKIHHA W3Me- HEHUH SPKOCTH
aBpOpaIbHOTO (POHOBOTO CBEUEHUS JAJIsl pa3iIMYHBIX 00JIacTell OTHOCHUTENBHO 3KBATOPHATILHOM
nmyru. OOIacTi ONMpenersuIieh 10 TablIuIaM IMUPOTHO-BPEMEHBIX TOJIeH 3HaYeHUI TTOBEPXHOCT-
HOM SPKOCTH, TIPEIACTABIIONINX COOOM aHaJOTH W3BECTHBIX JOHAarpaMM pacHpeicIICHHIA
CBETUMOCTHU CUSHUN B BUAE H30auMHUHN. C 1EeNblo pa3ieecHUus BPEMEHHBIX U MTPOCTPAHCTBEHHBIX
Bapualyii ApKocTH HOHA MPUMEHSUIIOCH JIBa IOAX0a, OTINYAIOMIAECs IPYT OT APYyra BEIOpaHHOM
CHCTEMOH KOOpAWHAT IS IMOCTPOCHUS CEMEWCTB TpaHUecKHUX 3aBUCUMOCTEH W3MECHCHHM
WHTEHCUBHOCTH OT BpeMeHH. Eciin B mepBOM MOAX0/E MITONB30BaIach OOIIEU3BECTHASI CUCTEMA
KOOPJIUHAT - IIUPOTA-BPEMA-UHTCHCUBHOCTb, TO BO BTOPOM OBUTH NOTYYCHBI IPa()UKH B CHCTEME
Ipeiyromux K dKBaTOpy TUCKPETHHIX (GopM. B mepBoM ciydae msl MOCTPOCHHS KPUBBIX
3aBUCHMOCTEH Ha quarpamMMax BbIOMpanuchk obmactu 1 rpaj. mo mupore u ¢ maroMm 1 rpaf. ot
CEBEPHOI0 FOPU30HTA 0 I0KHOTO. J[JIsi BTOPOil CUCTEMBI, B KOTOPOW TEKYLIEW TOYKON OTCcUeTa
ciyxuna apeidyromas 1yra, BBIOUPaINCh OONIACTH C aHAIOTUIHBIMHU ITapaMeTpPaMH, 94TO W JIJIs
MIEPBOTO CITydasi, HO caMa 00JIacTh TIOBTO- Psiia XOJ AUCKPETHBIX (OPM, T.€. IMUPOTA B TEKYIIEM
BpEMCHU MCHAJIACh B 3aBUCUMOCTH OT IIOJIOXKCHUSA OYTU CUSIHUH. BpeMeHHOC pa3pcuicHue
OTIPENEeNSUIOCh YacTOTOM CKaHWUpOBaHWsT HEOOCBOIA, B HAlleM clydyae CKaHWPOBAaHUE
OCYHIECTBISUIOCH depe3 2,5 muH. [Ipu cpaBHeHWM rpaduKOB MOMYYEHHBIX IS ABYX CHCTEM
KOOpAMHAT OBLIO 0OHAPYKEHO, YTO KPUBBIE, IOCTPOCHHBIE B CUCTEME APEH(DYIOLINX JUCKPETHBIX
($opM K HU3KUM MIMPOTaM OJHO3HAYHO BBIJCIISIOT TUITMYHBIE CBOWCTBA BapUalUi sIPKOCTH HoHa
Ha TpeABapuTenbHON (hase cyOOypm BO BCEX CIIy4asx, 4TO HENB3Sl CKa3aTh O 3aBUCHMOCTSX
IMMOJTYYCHHLIX B CUCTEME IMOCTOAHHBIX INHUPOT.

HOBAA TOKOBAA CUCTEMA, OBECNEYUBAIOLLIA NEPEXOO CUCTEMbI DP2 B DP1
C.A.Tonbmues, A.E.Jlesutun (U3MHUPAH)

Ha ocHOBe MHHYTHBIX T€OMAarHUTHBIX JAHHBIX TPOBEJCHO BOCCTAHOBJICHHWE MarHuTochepHo-
MOHOC(EPHOH TOKOBOM CHCTEMBI Ha OTAEIbHbIE MOMEHTHI CyOOypH B MarHWTHOM molne. [lytem
BBIYUTAHUS U3 TOKOBOW cucteMbl DP1 (MOMEHT MakcCMMyMa MarHUTHOTO BO3MYILEHHS) TOKOBOH
cuctembl DP2 (MOMEHT 3HaUMTENBHOTO YCUIICHHUS IBYXBUXPEBON KOHBEKINH 3a cueT Bz<0 MMII)
MoJIy4eHa TOKOBasi cucTeMa, Onm3kas mo gopme k cucreme DP2, HO ¢ 00paTHBIM HanpaBiIeHHEM
KOHBEKIIUH B BUXPSIX.

@®uznyecknii  cMbICT  HOBOM  (TIONlyYEHHOM C  IOMOIIBIO  MareMaTHYeCcKOro
MOJIEJINPOBAHMS) TOKOBOW CHCTEMBI COCTOHUT B CIEIyIOIIeM. MeXaHu3M YCHIIEHUS KOHBEKIIUU
MarHUTOC(epHON Ma3Mbl 00NafaeT OTPHUIATENFHON OOpaTHOM CBS3bIO: Ha OIpPEJeIICHHOM
JTane yCHUJICHUS KOHBEKIMHM BO3HMKAECT KOHBEKLHUS C OOpaTHBIM HalpaBiCHUEM ABHKCHUS
IUIa3Mbl WM 33 CYET MHAYKIMOHHOTO DJEKTPHYECKOTO IIOJsl, WM 3a CYET "BSI3KOTO
B3aUMOJICHCTBUA”, WM 3a CYET KOHEYHOM TWIPOITyCKHOH CITOCOOHOCTH ydYacTKa pa3BoOpoTa
KOHBEKIIHOHHOTO MOTOKA Ha JHEBHOW CTOPOHE MAarHUTOC(EPHL.

HoBast ToxoBasi cucrema, obecrieunBaromas nepexoj] cucteMbl koupekun DP2 B DP1,
He TpeOyeT THUIOTE3bl O pa3phlBe TOKOB B XBOCT€ MarHUTocdepsl W oO0bsicHseT 3ddekr
HACBHIILIEHUS POCTa PAa3HOCTH MOTEHIMAIOB 4Yepe3 MOJSPHYIO IIANKy. BKIIOYMB 3Ty TOKOBYIO
cucteMy B cxeMmy pa3BuTusa cyoOypu mo Kan, Akasofu et al. (Magnetosphere - lonosphere
Coupling Theory of Substorms), MOXHO TOCTpPOHTH CclieHapuii cyOOypu 0e3 pa3BUTHSA
" MpamMaTn4ecKux” SBICHUI B XBOCTE MarHUTOC(HEPHI.
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PREBREAKUP EVENTS IN AURORAS AND EISCAT RADAR DATA.

V.Safargaleev!, T.Turunen?, W. Lyatsky', Y. Manninen®, A Kozlovsky'
'Polar Geophysical Institute, 184200 Apatity, Russia
2Geophysica] Observatory, FIN-99600 Sodankyla, Finland
3University of Oulu, FIN-90570 Oulu, Finland

The results of coordinate EISCAT and TV camera observations of the prebreakup events on 15
November 1993 are discussed. Three interesting geophysical events might been studied with the
EISCAT radar and TV camera during the period under consideration: pseudobreakup; plasma
depletion on the polar edge of the southward drifting aurora arc and westward traveling surge. It
was founded that the short-time brightening of the weak zenith arc (pseudobreakup) was
accompanied by the fading of the equatorial arc and, vice versa, the fading and disappearance of
the zenith arc was accompanied by the equatorial arc intensification. The plasma cavity in the E
region of ionosphere was detected by EISCAT radar on the poleward edge of the zenith arc after
its passing through the radar viewpoint. The plasma depletion was associated with the
enhancement of ion (at the altitudes of 150-200 kM) and some elevation of electron (in E region)
temperatures. Although the temperatures enhancement takes place on the both edges of the arc,
the plasma cavity was observed only on the poleward edge. We estimate the width of the cavity
to be about of 40 km. During the interval of the cavity observation the electric field in the E-region
was extremely large (approximately 150 mV/m). It was observed also the significant increase of
ion and electron temperatures one ore two minutes before the arrival of westward travelling surge
to the radar viewpoint. We interpret this as the existence of extended area of enhanced electric
field ahead the WTS.

CTPYKTYPA N XAPAKTEPUCTHUKN BbIChINAHUN HA BOCTOYHOM ®POHTE
PACLUNPAIOLLENCA OBITACTU ABPOPMbHOIO BPEUKANA

B.B.Kimmmenxko, O.1.ITiaronos
(Uncmumym conneuno-zemuou pusuxu CO PAH, Hopunvckas KMUC, Hopunvcx-17, a/s 796)

Ha ocHOBe omyOMMKOBaHHBIX aBPOPATGHBIX KAPTHH CO CIyTHHKA "BUKHHT", MTaHHBIX OOPTOBBIX
W3MepEeHHH TOTOKOB AIEKTPOHOB Ha T€0CTAI[MOHAPHON OpOUTE, a TaK)Ke JIAHHBIX HA3eMHOW CETH
PUOMETPOB HMCCIIEIOBAHBI XapaKTEPUCTHKHU BHICHITIAHUH Ha BOCTOYHOM Kparo o0OnacTu Opelikamna
BO BpeMs ABYX IOcCienoBaresbHbIX cy00yps B nepuon 18-21 UT 1.04.86 1.

[IpocTpancTBeHHass  CTPYKTypa  BBICHIIAHUH  BBICOKODHEPTUYHBIX  DJIECKTPOHOB,
BBI3BIBAIOIIMX aBpOpaJbHOE MOMIONICHUE, TTONlyYyeHa B pe3yibTare pelleHrst oOpaTHON 3ajaqu
JUTSE. MEPUIMOHANBHON TETOYKH PUOMETPOB M TayCCOBCKOTO MPOQUIISL 00JacTH IMOTIOIICHUSI.
YcTaHOBNEHO, 4YTO O0O0NACTh WHXEKIUH DIIEKTPOHOB, WMEKOIINX XapaKTePUCTHUECKYIO
"sKcroHeHIMANBHYI" 3HEepruto 20 KIB COBMANaeT ¢ KIMHOOOpPa3HOW 00IaCThI0O WHTECHCUBHOM
aBpOPHI, ABUXKYIIEHCS HA BOCTOK. MAaKCHMyM IOTOKA BBICHITIAIONIUXCS BBICOKOIHEPTHYHBIX
AIIEKTPOHOB MPOEIUPYETCS] Ha BHYTPEHHIOIO 4acTh "kinHA". CKOPOCTh BOCTOUHOM 3KCIIAHCUU
obnactu Opelikarna, paBHO KaK M 3arajHou, MPUMEpHO 2.3 KM/C, 4TO MpH yIVIe HAaKJIOHa (pOHTa
BBICHITIAHUN K OCHOBaHMIO "KiMHA" B 42 Tpamyca, perUCTPUPYETCS] pUOMETpaMH Ha 3emile Kak
pacuperre oOJacTH MOIIOUIEHUS] K ceBepy co cKopocTblo 2.1 km/c. CKOpOCTh Kak B
BOCTOYHOM, TaK W B 3allaJIHOM HampaBiIeHHUAX yMmeHbmmaeTcs no 0.8 kM/c mpumepHO uepe3 3
MUHYTHI [TOCJIe Hadana Opelikana.

JlaHHBIE O MOTOKAaX IEKTPOHOB ¢ dHepruei 6ojee 30 KIB B IKBATOPUATHHON TIOCKOCTH
MarHuTocqepbl MOTYT OBITh COTJIACOBAHBI C BEIIMYMHON TMOIVIONICHUS B MarHUTOCOIPSKCHHON
TOYKE C TIOMOIIBbIO M3BECTHOM TmoiyaMmupudeckor wmozaenu B.A.Bnackosa, A.I1.OcemsH,
E.B.Uypuxosoii (III'N), ecnu mpenmnonokuTh, 9T0 MUTI-YIIIOBOE paclpenesieHne dJIEKTPOHOB B
MarHuTocgepe ABISIeTCS MPOMEKYTOUHBIM MEXKITy H30TPOIHBIM U CHHYCOUIATBLHBIM.
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MOAEJIbHbIE PACHETbI MPOAONBHbLIX TOKOB U ANEKTPUHECKUX MONEW BO
BPEMA B3PbIBHOU ®A3bl CYBBYPU

M.A. Bonkos, A.A. Hamrananse
(lonapnoui I'eogpusuneckuni Uncmumym, 183010, Mypmanck, yn.Xarmypuna, 15)

Ha ocnoBe mnobanbHO Momenu BepxHel aTtmocdepsl [1] BBINONTHEHBI YHCICHHBIE PacdyeThl
MOBEZICHUS MTapaMeTpoB MOHOChepsl 1 TepMochepsl Bo Bpems cyoOypu 25 mapra 1987 . B
OTIMYME OT pacyeToB, INPEACTABICHHBIX B [2], Toe pacmpeneieHuss NPOAOIBHBIX TOKOB
noAOUpaInch AJsl oOecneyeHns] HaTyqIlero Coracusl pacCyuTaHHOTO SIEKTPUYECKOTO TN C
JAaHHBIMU HaOMIOIEHNH yCcTaHOBKH HeKorepeHTHoro paccesnusi EMCKAT, B HacTosiuux pacyerax
3a71aBaIOCh pacIpe/eNIeHNe MOTSHIHAIa IEKTPUIECKOTO MO Ha TPaHUIIe TOISIPHON IIalKH, a
NPONOJIBHBIE TOKM 30HBI 2 W TOKOBOTO KIMHA CyOOypH pPacCUMTBHIBAINCHE W3 YPAaBHEHUS
HEMPEPHIBHOCTH I 3JIEKTPOHOB IUIA3MEHHOTO CJIOSI B TNPEHEOPEKEHHH WX TPaJueHTHBIM
npeiipom. B aToM ciaydae monOupaeMbIMU IMapaMeTpaMy 3aJady CTAHOBATCS XapaKTEPHCTHKH
IPOCTPAHCTBEHHOTO  PACIPENETICHUs] MarHUTOC(HEpPHOH MNPOBOJMMOCTH,  OIpeNensieMOn
COZIep’KaHKEM DJIEKTPOHOB TUIA3MEHHOTO CJIOSI B TEOMarHUTHON CHIIOBOW TPYOKe, M X BapUalin
B Xone cy0Oypu. Pesynmbrarel pacueToB, kak u B [2], comoctaBisuinchk ¢ manHbiMu EMCKAT,
OIyOIMKOBaHHBIMHU B [3].

AHanu3 pe3yapTaToB IMOKa3ald, dYTO BO BpeMsl CIOKOWHBIX YCIOBUH U B
MOATOTOBUTENBbHYIO (hasy cyOOypu pacrlpeneleHHe MpOAOJbHBIX TOKOB M MOTEHIHANA
HIIEKTPUIECKOTO TI0JIS1 B BRICOKOIIMPOTHOW HOHOC(]Epe COOTBETCTBYET MOIETH MarHUTOChepHOH
IPOBOJMMOCTH, OTHOPOIHOW IO JOJTOTe M OSKCIOHEHIMAIBHO CHAJafolield OT TpaHHIbI
MOJISIPHOM IIAITKK K DKBATOPY C XapaKTEPHBIM MacIITaboM, paBHBIM HIMPHHE aBPOPaJIbHOM 30HEI.
Bo Bpems B3pbIBHOH (ha3pl cyOOypu mpHeMiIeMOe COTJIache ¢ HaONIONCHUSMHU JaeT MOJENb, B
KOTOpPOH B OKPECTHOCTH TIOIyHOUH (opmupyeTcs oO0NacTh IOHMKEHHOTO COIACpIKaHHS
JJICKTPOHOB B TPyOKe, ABMKYIIASACA K 3alajy CO CKOPOCThIO OKOJIO 1 KM/C Ha MOHOC(HEPHBIX
BbIcOTaXx. DOpMHpOBaHME TaKOH OOJIACTH TOHMXKEHHOW MAarHUTOC(EpPHOH MPOBOIUMOCTH
COIJIACYeTCsl C pe3ylbTaTaMy HaOOJCHUH YMEHBIICHUS! KOHIIEHTPAlMK MOHOB B IEHTPAIHLHOM
IUIa3MEHHOM CJIO€ BO BpeMs B3pBIBHOH (ha3bl CyOOypH C OIHOBPEMEHHBIM YBEIHYEHHEM HX
TeMreparypsl [4].

Pabora nopnepxana MexxaynapoaasiM HaydHbIM ¢onnoM (ISF), rpant No.RLX000, u
Poccuiickum dpoHnoM QyHIaMeHTaBHBIX UCCeoBaHMid, TpanT No. 94-05-17321.

1. A.A.Namgaladze, O.V.Martynenko, A.N.Namgaladze. A new version of the global
numerical model of the Earth's upper atmosphere for studies of polar phenomena.// Hacr.
COOpHUK.

2. A.A Namgaladze, O.V.Martynenko, A.N.Namgaladze, M.A.Volkov, Yu.N.Korenkov,
V.V.Klimenko, I.V.Karpov, F.S.Bessarab. Numerical simulation of the ionospheric disturbance
over EISCAT by the use of the global ionospheric model.//Sixth EISCAT Workshop, Andenes,
Book of Abstracts, 1993, 17; J.Atmosph.Terr.Phys., 1995, V.57 (in press).

3. P.N.Collis, [.Haggstrom. High resolution measurements of the main ionospheric trough
using EISCAT.// Adv.Space Res., 1989, V.9, No.5, 45-48.

4. W.Baumjohann, G.Paschmann, T.Nagai, H.Luhr. Superposed epoch analysis of the
substorm plasma sheet.// J.Geophys.Rees., 1991, V.96, No.A7, 11605-11608.
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SOME RECENT FINDINGS CONCERNING SUBSTORMS
V.A.Sergeev (Inst. of Physics, Univ.of St-Petersburg, St.Peteusburg 198904, Russia)

Permanent features of the tail plasma sheet are the impulsive (~1 min) and localized activations
which are evident in many kinds of observations and, possibly, give a major contribution to the
plasma and magnetic flux transfer in the tail. Based on ISEE-1/2 spacecraft observations we
show that different types of the nightside flux transfer events (NFTEs) are possible. Some of
them appear in the very thin current sheets and, possibly, originate due to the impulsive magnetic
reconnection process. Some NFTEs are observed in the thick plasma sheet, and often display
the reduced plasma content in the compressed (and dipolarized) magnetic tubes. The latter
signatures as well as some related ionospheric effects demonstrate that they may be the plasma
bubbles. These different types of NFTEs may be the signatures of the same structure which is
seen at different stages of its evolution. A few recently published examples gave clear evidence
that impulsive magnetic reconnection at 10-15 Re may start 2-3 min prior to other signatures of
substorm expansion onset. However, the chance to detect that phenomenon is negligibly small
since, at this stage, the plasma streaming is very localized in all (x.,y,z) directions inside the
plasma sheet. An important link to the origin of impulsive reconnection is provided by theoretical
results concerning formation of thin, singular current sheets inside the plasma sheet.

AWHAMWUKA BUPKENAHOOBCKO# TOKOBOW NETN (SCW) B CYEBYPAX PA3HbIX
TUNOoB

JL.1.Baruna, B.A.Ceprees
(Uncmumym ¢usuxu CII6I'Y, Yavanosckas 0. 1, C.Ilemepoype 198 904)

Cy00ypu pasgeneHsl mo mnoBeAeHnto Bz kommoneHTst MMII BOmm3m Hadama cyo0yps. K
CTHMYJIMPOBAaHHBIM OTHECEHBI CYOOYypH € PE3KMMH MOIOKUTEIbHBIMUA CKauKaMH Bz KOMITIOHEHTBI
B KoTopelx Bz > 0 coxpansgercs > 5 MuHYT mocie mnepeBopora. K CIOHTaHHBIM OTHECEHBI
cy00ypu, pazsuBaromuecs npu Bz < (. C moMoInpi0 METOIa WHBEPCHM MArHUTHBIX JaHHBIX
CPEAHCIIMPOTHBIX CTaHLMH, a TaKKe MO JAaHHBIM HM3MEPEHUH OHEPTUYHBIX YaCTHL U
T€OMarHUTHOTO TOJI Ha TeOCTAllMOHAPHBIX CITyTHHKAX IPOBEIEHO HCCIEIOBAHUE NWHAMUKU
TokoBoM cuctembl SCW. Iloydens! crnenyromme pe3yabTraThl:

1. VIHTEeHCHBHOCTh CTHMYJIMPOBAaHHBIX CyOOyph B cpegHeM B 2 pasa BbllIE
MHTEHCUBHOCTH cTIOHTAaHHBIX ( 0.9Mi A u 0.5 Mi A COOTBETCTBEHHO IIPH YCIIOBHHU OIMHAKOBOTO
nosesieHs Bz < 0 1o Hadasa B3pbIBa)

2. [Ipn MakcHManbHBIX BETMYNHAX TOKAa < 1 MIIH A, Ha4aJIbHBIM JOJITOTHBIA pa3mep
CTHMYJIMPOBAaHHBIX CyOOyph B cpefHeM B 2 pa3a Oolibllie pa3Mepa odyara CIIOHTaHHBIX CyOOypb
(oxomo 80 u 40 TpagycoB COOTBETCTBEHHO).

3. JUIMTeNbHOCTh HapacTaHWs TOKa B CTUMYJIHPOBAaHHBIX CyOOypsix 7-20 MUHYT, B
CIOHTaHHBIX - 10-50 MUHYT, T.€. B cpenHeM 15 u 25 MUH, COOTBETCTBEHHO.
4. Ha ¢aze pocta mHTEHCHBHOCTH JOJTOTHBIE pa3Mepbl TOKOBOM cucteMbl SCW

YBEJIMYUBAIOTCS TOJIBKO B CHOHTaHHBIX cy0Oypsix. Ha ¢ase cmaga mHTEHCHMBHOCTH NONTOTHBIE
pasMepsl YBEIUIHUBAIOTCS 17151 CyOOyph BCEX THIIOB.

5. Ha reocranmuoHapHbIX CHYTHHKAax HaOJIOAAaeTcsl  JUIMONSpU3AIUS  [pU
CTHMYJIMPOBAaHHBIX CyOOypsSIX M HMMIYJIBCHI JUNONAPU3ALMU Ha (POHE BBITATHBAHUS CHUIIOBBIX
JIMHUH TIPH CHOHTaHHBIX CyOOypsIX.
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TOHKAA CTPYKTYPA NMPOAONbHbIX TOKOB B MONYHOYHOM CEKTOPE
ABPOPAJIbHOW 30HbI BO BPEMA CYBBYPU

A.JLKotukos, E.M.IHumkuna (Mrcmumym Apxkmuxu u Anmaprxmuxu, C.-Ilemepoype)

ITo marupM Kapckoif MeprInoHaIbHON IEMOYKH MarHUTOMETPOB, ciryTHHKOB VIKING u DMSP F7
quist coobrtrii 05.04.86 u 09.04.86 paccuuTaHbl TUIOTHOCTH HMOHOC(EPHBIX TOKOB, XOJIOBCKAs
MIPOBOAMMOCTD U IIMPOTHAS KOMIIOHEHTA 3JIEKTPUYECKOTO MOJsl. YCTaHOBJIEHO HaJU4KW€ TOHKOU
MIPOCTPAHCTBEHHOM CTPYKTYpPhl aBpPOPaNbHOTO AJIEKTPOIKETA M XOJUIOBCKOM MPOBOIUMOCTH,
COOTBETCTBYIOILICH  MPOCTPAHCTBEHHOMY  pACIPEACNCHHI0  aKTUBHBIX  (HOpM  CHSHHUM.
[lpeanokeHa cxema pacmpenelieHuss NPOAOJBHBIX TOKOB, OOBEOMHAIONIAs BeCh Habop
UCCIENYEMBIX OSKCIIEPUMEHTAIbHBIX JAHHBIX. TOHKasg CTPYKTypa MOpPONOJBHBIX TOKOB B
MOJTYHOYHOM CEKTOpPE aBpPOpabHON HOHOC(hEphl MOATBEPXKIACTCS HM3MEPEHHSIMH TOTIePEYHON
KOMITOHEHTHI MAarHUTHOTO NOJIs Ha ciiyTHUKe DMSP F7.
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PENAKCALNA KONbLIEBOIO TOKA U ®OPMUPOBAHUE TPEXMEPHbIX TOKOBbIX
CUCTEM, OBYCNOBINEHHBIX BbICbIMAHUAMW AHEPTUYHbLIX NOHOB

AT lemexos!, A.I'pade?, B.IO.Tpaxtenrepu', I1.A.Becnanos!
' Unemumym npuxaaonoti pusuxu PAH, Huscnuii Hoseopoo
2 GeoForschungsZentrum Potsdam, Germany

OO6cyxmaeTcst MexaHu3M  (QOPMHPOBAaHWS ACHMMETPHUYHOTO  KOJIBLIEBOTO TOKa B
MarauTtocdepe 3eMiIH, CBS3aHHBII C THPOPE3OHAHCHBIM B3aUMOAEWCTBHEM OSHEPTHYHBIX
WOHOB C HOHHO-IIUKJIIOTPOHHBIMH BOJTHAMH.

[TomydeHsl aHAIMTUYECKNE W YMCIICHHBIE PEIIeHUSI CaMOCOTIIACOBAaHHOW OalaHCHOMN
CHUCTeMBl ypaBHEHWH, YUYWTHIBAIOMICH OJHOBPEMEHHO BBICHIIIAHWE JHEPTUYHBIX HOHOB B
noHochepy u3-3a Bo30yKACHNS HOHHO-IIUKIOTPOHHBIX BOJH, MATHUTHBIN Apeii(h HOHOB U X
MOTEPH M3-32 TIEPE3APSIIKH B YCIOBUAX HEOMHOPOTHOTO M HECTAIIMOHAPHOTO pacTpeIeIeHHs
IJIOTHOCTHU XOJIOJHOM Ta3Mbl. [lokazaHo, 4TO MUKIOTPOHHOE B3aMMOJCHCTBUE MPUBOIUT K
MOSIBJICHUIO  JIOKAJIM30BaHHBIX  TPEXMEPHBIX  TOKOBBIX  CHUCTEM,  OOYCJIOBJICHHBIX
mia3MocepHbIMU  BhICTyNaMu. [loiaydeHbl COIMACyOIIUECs C DKCICPUMEHTOM OIICHKH
apaMeTpOB TAKUX TOKOBBIX CUCTEM U CBA3aHHBLIX C HUMHU HA3€MHBIX MarHUTHBIX BOSMYH_IGHI/Iﬁ
B HU3KUX MIUPOTax.

HpOBCI[CH AHAJIN3 3KCICPUMCHTAJIBHBIX JAHHBIX C CCTU HU3SKOUIMPOTHBIX HA3CMHBIX
MarHUTHBIX 00CEpBaTOPHiL, TOTYYCHHBIX BO BPeMsl MATHUTHBIX Oypb pa3HON HHTEHCHUBHOCTH.
OO0Hapy»XeHO, YTO HAauOOJNbIIas ACHMMETPHUS MarHATHBIX BO3MYIIEHUH THUNHYHA IS Oyph
CpemHell WHTEHCHMBHOCTH, a JUIsi HamOojee CHIBHBIX Oyph acCHMMETpPUS OTHOCHUTEIHHO
HEBeNMKa. B paMKax MpenngoKeHHOM TEOPETHYECKOH MOIENH TAKOE Pa3iudHhe €CTECTBEHHO
00BSICHSIETCS M3BECTHBIMH OCOOCHHOCTSIMHU SBOJIONUH TUTa3MOCc(hepsl, KOTopasi CTAaHOBUTCS
MOYTH a3MMYTaIbHO CHMMETPUYHON BO BPEMSI CHIIBHBIX MarHUTHEIX Oypb.

ABPOPAJIbHbIE MPOLUECCHI U CUCTEMA KOOPOUHAT ANA UX ONMUCAHUA
E.E.Antonoga, H. 10O. lNantomkuna (HUUAD um. Crobernvyuna MI'Y um. Jlomonocosa)

OgHMM U3 OCHOBHBIX TMPEMATCTBUH, MEIIAIOMIMX TOCTPOUTH aJeKBaTHYIO KapTHUHY
aBPOPAaJBbHBIX MPOIECCOB M CAMOCOIIACOBAHHYIO TEOPUIO BBICOKOIITMPOTHON MarHUTOC(EpHL,
SBIIIETCSL OTCYTCTBHE CHCTEMBI KOOPAMHAT, KOTOpas TakkKe KaKk CHCTEMa KOOpAWMHAT Mak-
WnBaiiHa A7 HU3KOLIMPOTHOM MarHutocgepsl, aana Obl BO3MOXXHOCTH CYIIECTBEHHO
YIPOCTUTH HaOM0AaeMyto KapTuHy. OZHOM U3 TEOpPETHYECKH 000CHOBAaHHBIX BO3MOXHOCTEN
B JJaHHOM HallpaBJICHUU SIBISIETCA HCIIOJIB30BaHME JUIsSl MOCTPOEHUS KOOPAWMHATHOW CETKU
M30MIOBEPXHOCTEH PaBHOIO 00beMa MAarHUTHBIX CHIOBBIX TpyOok. Brrumcnenune na Oase
mopenerr LlpiraneHko-87 u -87w 00BEMOB MAarHMTHBIX CHJIOBBIX TPYOOK WM T'paJlE€HTOB
00bEMOB  J1aJJO  BO3MOXXHOCTH  IOCTPOUTH CHCTEMY KOODJAMHAT JJsl  OIMCAaHHUs
BBICOKOIITMPOTHBIX MPOIIECCOB MIPU PA3NUYHBIX 3HaUeHUAX Kp- nHIekca.

JanHas cucTeMa KOOpIWHAT ObUIa WCIOJIB30BaHA JUIsi ONpENENICHHUS TPaJUCHTOB
JIABJICHUS TOPSYel MarHuToC(EpHOH IIa3Mbl BIOJIb M30JIMHUNA PAaBHOTO 00beMa MarHUTHOM
cuinoBoil TpyOku. Ilpu 3TOM mpeamonaranock, 9YTo0 B CHIIy MajOCTH CKOPOCTEH ABMKEHUS
IJIa3MBbl [0 CPABHEHUIO C MAarHUTO3BYKOBOW M aJIbBEHOBCKOM CKOPOCTSIMH, BO BHYTPEHHEU
MarHurocepe UMeeT MeCTO MAarHHTOCTaTHYECKOE paBHOBECHE, W TPOJOIBHBIA TOK
ompesensieTcsl TpaJueHToM 00beMa MarHWTHOW CHJIOBOM TPyOKHM W TpaJvieHTOM aBICHUS
ropsyeid  marHutocepHoil  mnasmel.  Mcmonmb3oBajack  ycpenHEHHas — KapTHHA
pacnpeneneHuss NponosbHBIX TOokoB Mumxumsl u  Ilorempsl. [lomyueHnas kapTuHa
pacnpeneneHysl a3suMyTaJbHBIX TPAJUEHTOB JABICHUS IOKAa3bIBa€T, YTO MaKCHUMAaJIbHBIE
TPaJUEHTHI UIMEIOT MECTO B BEUEPHUE Yachl B pallOHE MOJIYHOUYH, YTO MOXKET MPOJIUTH CBET HA
NOHUMaHue Havaja B3phIBHOH (a3bl cyOOypH B 3TOi 0bnacTu. Beruncnsanuch nHTErpaibHbIe
nepenazsl JaBIeHUS MEXTy THEBHBIMU U HOYHBIMHU YacaMU U IMPOBOJMIIOCH UX CPABHEHHUE C
JaHHBIMH SKCHEpUMEHTAIbHBIX HaOmoneHuid. I[lpoBeneHHBI aHanM3 MOKa3al, 4TO
HaOIIOaeMble MPOJOIbHBIE TOKH MOTYT TOAJEPKUBATbCA a3UMYTAIBHBIMU TPaTUCHTAMU
JIABIICHHS TOPSTYeH MarHUTOC(HEPHOH TUIA3MBI.
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MArHUTOCTATUYECKOE PABHOBECUE B MATHUTOC®EPE U NMPOLIECCDI
®OPMUPOBAHWA TOKOBBLIX CTPYKTYP

E.E.AnTonosa, H.1O. I'antomkuna (HUUAD um. Crobenvyuna MI'Y um. Jlomonocosa)

W3ydueHne TeoMETpUYECKHX XapaKTepUCTHK PACHPENENeHHs MarHuTHOIO T1oJd B
MarHutocdepe 3eMIu MOKa3bIBAET, YTO B O0JIACTH MEpexXoa OT aKCHAIbHO- CHMMETPUYHON
KOHQUTYypallud BO BHYTPEHHHMX KBa3HIHUIOJIBHBIX O00JAacTIX MarHutocdepbl K MOYTH
TPAHCIIALMOHHO-UHBAPUAHTHBIM B JAJIbHEM XBOCTE CYIIECTBYET 001aCTh, B KOTOPOH JOIKHBI
TEeHEpUPOBAThCS MPOJOIBHBIE TOKH, IO 3HAKy COOTBETCTBYIOIINE TOKaM 30HBI | MHKUMBI 1
[Toremprl. B 310ii 00macTu KpHBH3HA W30JMHUN DPAaBHOTO OOBEMa MAarHUTHBIX CHJIOBBIX
TpyOOK B 3KBaTOPHUAIBbHOM INIOCKOCTH OOJIbIIe KPUBU3HBI TOKOBBIX JIMHUH. Tak Kak rpaineHt
JaBJICHUS B MAarHUTOCTaTHYECKH PAaBHOBECHOW KOH(MUIYpaluM NEPHEHAMKYISIPEH TOKY,
UMEeT MECTO TPaJHeHT JABICHHs BIOJNb W30JMHUH PaBHOTO O0bEMa MAarHUTHOW CHIIOBOH
TpyOku. Takum 00pa3oM, UCTOYHHKOM TOKOB 30HBI SIBJISIETCS I'€OMETPUSI MarHUTOC(EpHOU
JIOBYIIKH. 3aMBIKasiCh depe3 noHochepy, TOKU 30HHI | cozmaroT mone yrpo-Beuep. [lpu atom
MaKCHUMaJbHBIA Tepenaja IMOTeHIHala MEXKIY YTPOM M BEUEpOM HMEET MECTO TIIyOOKO
BHYTPH MarHUTOCQepsl, YTO MOATBEPKIAACTCS pe3ylibTaTaMi HAOMIONCHNUH, a He Ha TPaHUIIEe
MOJIAPHOM IIaNKu, KaK 3TO MPEACKa3blBacTCA B paMKax Teopuu aeiictsus MIJ[-reneparopa B
MarHUTOC(EPHBIX MOTrpaHciosix. KOHTpoib TOKOB 30HHI I, ONA yTpo-Bedep ¥ reoMarHUTHON
AKTUBHOCTH MEXKIUIAHETHBIM MarHUTHBIM moieM (MMII) ocymiecTBisieTcst mpu 5TOM 3a CUET
WU3MEHEHMS paclpeielIeHHs TOKOB Ha MarHUTOIay3e U B XBOCTE. POCTy H0)KHOM KOMIIOHEHTBI
MMII cooTBETCTBYET YBEJIMYEHHE YIVIa MEXIY M30JMHHUAMH PaBHOTO 00bEMa M TOKOBBIMU
JTUHUSMH. AHAIIN3 paciipeie]ICHNs] N30JMHUI paBHOTO 00bEMa B 9KBAaTOPHUAILHON TUIOCKOCTH
U TOKOBBIX JIMHUUA B paMKax @ONy3MIHpUYecKUX Moneneil ILlpiranenko-87 u -87w
MOATBEPKAAET NaHHBIE BBIBOABI.

leomarnuTHass akTUBHOCTh B paMKaX paccMaTpUBaeMOTo IMOAXOAa W 00pa3oBaHUE
TeTa-aBpophl Npu ceBepHoM MMII cBs3bIBacTCS C TCHIEHIMEH Mepexoaa MarHuToc(ephbl B
OeCCHIIOBYI0 KOH(UTYPALIUIO, T.€. C IMKBHJIAIIUCH I'PaMCHTOB JIaBICHUS.

IMMUPUYECKASA MOQEND AHEBHOW MATHUTOMAY3bI U AUHAMUKA BHELLHUX
OBJTACTEN MATHUTOC®EPbBI B CBA3U C YCNOBUAMU B MEXMIAHETHOU CPEQIE

C.H.Ky3nenos, A.B.Cysoposa (HUHUAD MI'Y, Mockea)

JanHble 12 BBICOKOANOT€HHBIX U 5 T€0CTAIMOHAPHBIX CITyTHUKOB O MOJOXEHHUH MarHUTONAY3bl
ObUIM MTPOAHAJIM3UPOBAHBI C LIENbI0 U3YUYEHHUs] COOTHOIIEHUH MEX1y MOIO0KeHHEM U (HopMOit
rpaHMIlbl MarHUTOCQepsbl W MapaMeTpaMH COJIHEYHOro BeTpa. Bcero Obiio cobpano 834
MepeceyeHrsl MarHUTOMay3bl, HJs KOTOPBIX B Karajore COJHEYHBIX JaHHBIX HMeNIach
MHQOpPMALHI O JMHAMHYECKOM JIABJICHHUH COJIHEYHOTO BETpPa M MEXIUIAHETHOM MarHUTHOM
nose. [y mocTpoeHusi Mojenu OB MCIONb30BaH METO]] KOPPEJSIUOHHO-PErpecCHOHHOTO
aHanmm3a. MaccuB ObUT Pa3OMT Ha [IB€ YacCTH IO 3HAKy Bz KOMIIOHEHTa MEXIIJIAaHETHOTO
marautHoro nons (Bz>0 u Bz<0) u o6paboTka nmpoBoaniack otaenbHo. s annpokcuManin
(GopMbI MarHMTOMNAY3bl MCIIONB30BAJICA METOI KyCOUYHBIX Mapadoll, B MPEANOIOKEHHU YTO
MOBEPXHOCTh siBIsieTcss (Urypodl BparieHus. [lomydeHHble BBIpRXKEHUS JUIS TIOJIOKCHUS
MOACOTHEYHON TOYKM M MapaMeTpoB Mapadosi Kak (yHKOUHA TUHAMUYECKOTO JaBJICHUS U
MEXIJIAHETHOI'O MarHUTHOTO MOJsA OTinudaroTcs Juist yenosuid Bz>0 m Bz<0, Ho nerko
cTBIKYIOTS Tpu Bz=0. O11eHKH MOKa3bIBAOT, YTO MOJICOTHEYHAs TOYKA J0JKHA HAXOAUThCA Ha
pacctosanu 6.6 Re it ceBepHOTO HampasieHUS Bz npu maBiIeHWN CONHEYHOTO BeTpa 18
Hlla, nns cunbHOrO 1XKkHOTO BZ<-20 mpu nasnenun 3-4 ulla. IlpoBeneHo cpaBHEHNE NaHHON
momenn c¢ wmogensto Roelof n  Sibeck (1993). IlpoBeneH aHanmu3 SMIMPHYECKUX
B3aMMOCBSI3€ MEX]y IOJIOKEHHEM MAarHUTOMNay3bl, Kacmha, BeMWnyuHOW Dst-Bapuamum u
rapaMeTpaMu COJTHEYHOTO BETPA.
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ONPEAENEHUE YNCNEHHbLIX 3HAHEHVIl7I CBOBOHbIX MAPAMETPOB B
YPABHEHUW BAJTAHCA NABJIEHWUW CONHEYHOI O BETPA U TEOMATHUTHOIO
nonsa HA AHEBHOW MATHUTONMAY3E

C.H. Kysnenos, A.B. Cysoposa (HUUAD MI'Y, Mocksa)

B pabote mpoBeneHO 3KCIIEpHMEHTAJIbHOE HCCIENOBAaHHWE ypaBHEHHUS OajaHca JaBICHHMA
COJIHEYHOTO BETpa M TE€OMarHUTHOTO IOJIsl HA MarHUTOMay3e 10 JaHHBIM cryTHHKA "[Ipornos-
10" u ompeaeneHbl YHCICHHBIE 3HAYCHUSI CBOOOMHBIX MapaMeTpoB ypaBHeHus k u f, mis
KOTOPBIX paHee OBUIM H3BECTHBHI TOJBKO TEOpETHYECKHE OICHKU. bbina umcmomp3oBaHa
uHbOpMAIMsT O TIOJIOKEHWH TPAaHWIBI MarHuTocpepsl ¥ BEIWYMHE HAMPSHKEHHOCTH
MargHuToc(epHOTO0 MAarHUTHOTO TIONIA BOMHM3W Hee, a TakkKe JaHHble Karajgora /1/ o
nmapaMeTpax COJIHEYHOTo BeTpa. MccnemoBana 3aBucuMOCTh ko3(duimentoB f u k or
COJTHEYHO- IKJIANITUIECKOHN JOITOTHI.

Kosddunments k u f onpenenstor nmpupony B3aUMOIEHCTBUS COTHEYHOTO BETpa C
marautocdepoit /2,3/. KoapduumeHnr k paBeH OTHOLICHHIO AaBICHUS TypOyITH30BaHHOW
TUTa3Mbl COTHEYHOTO BETpa B MEPEXOTHOW OONACTH K JTUHAMHYECKOMY MABJICHUIO BETpa B
MEXIUTaHETHOM TpocTpancTBe. Koadunment f yunteiBaeT >pGeKT UCKPUBICHUS TIOCKOH
rpaHuIel B Moenu Yenmena-Deppapo 3a cueT BKIaJa MarHUTOC(HEPHBIX U MOHOCHEPHBIX
WCTOYHHKOB MTPOCTPAHCTBEHHBIX TOKOB B MArHUTHOE TI0JIE HA MArHUTOTIAY3€.

Msbl momyunnu, yto f 3aBHCHT OT JOATOTHI: JAJsl JTHEBHOM MAarHMTO- Tay3bl B
OKPECTHOCTH TIOACOTHEYHOH TOUKH cpeqHee 3HaueHue f~1.02 u 3naueHus f yBenmmuamBaroTcs
Opyd yAajJeHUd B OOIacTh XBOCTa MarHUTOCQEpbl. DTOT pe3ynbTaT He MPOTHBOPEUUT
M3BECTHBIM MOJIEIISIM TeOMarauTHOro most. [lo Hamum ornerkam cpeqHsis BenuanHa k~0.72
HAXOIUTCS MEXKIY NBYMs TeopeTndeckumu BenmuuHamu (0.844 u 0.667), BEIYUCIICHHBIX IS
B3aumozeicTBusg CB ¢ reoMarHUTHBIM MOJIEM B Ta30[JHHAMHYECKOM MPUOIKeHNH 0e3 ydera
MexXTuIaHeTHOro MarauTHoro noist (MMII) /2/ w mns B3ammopeiicteus CB mpu Hamuann
MMII, ctporo aHTuUmapaielbHOM TeoMarHUTHOMY moiio /4/. IlomydeHHOe OTHOIIEHHE
cpennee £*f/k ~ 1.44 cormacyeTcsi ¢ U3BECTHBIMH 3KCIIEPHUMEHTAIHHBIMU U TEOPETHUECKUMU
3HAYCHHSMHU.

1. Couzens D.A., King J.H. Interplanetary medium data book. Supplement 3A, 1977-
1985//NSSDC/WDC-A-R & S, 86-04A, 1986.
2. Spreiter J.R., Summer A.L., Alksne A.Y. Hydrodynamic flow around the magnetosphere//
Planet. Space Sci. 1966. V. 14, P. 223.
3. Schield M.A. Pressure balance between solar wind and magnetosphere// J.Geophys. Res.
1969. V. 74. P. 1275.
4.Lees L. Interaction between the solar plasma wind and the geomagnetic cavity// Amlnst.of
Aeronautics and Astronautics. 1964. V. 2. P. 1567.

ANHAMUKA WIOHOC®EPHOIO NATHA IHEBHOIO KACIA B CBA3U C_
W3MEHEHUAMU CKOPOCTWU CONTHEYHOI O BETPA U TEOMATHUTHOWU
AKTUBHOCTH

A.E.Crenmanos, U.A.ITnotaukoB, B.JI. Xamunos (MK®HA Axymck CO PAH)

Jana knaccugukanus noHorpaMMm BH3, BO3HUKAOMMX MPHU paidoOTPaKEHUSX B 00JIaCTH
JIHEBHOTO ImojisipHOro kacma. IlocTpoeHa smmupuueckass MoOJEib IIOJOKEHUS JHEBHOTO
NOJSIPHOTO  Kacma 1o OOJNBIION CTAaTHCTUKE CIIyTHUKOBBIX M HAa3€MHBIX HW3MEPEHHH.
PaccmorpeHa nuHaMMKa Kacma B 3aBUCMMOCTHM OT YPOBHSI T'€OMAarHMTHOM aKTUBHOCTH.
BrlsiBiIeHHas 3aBUCHMOCTD COIOCTABIIEHA C PACCYUTAHHOM B TMIPOMarHUTHON MOZEH Kacra
MpH W3MEHEHWH BEIWYMHBI CKOPOCTH COJHEYHOoro Berpa. OOcCyXmaeTcss NpUMEHEHHE
MOHOC(EPHBIX HAOIIOIEHHUH JIJIs1 KOHTPOJIS 32 (PU3NYECKHMH YCIIOBHSMH B BRICOKOIIMPOTHOM
IIOTPaHUYHOM CJIO€.
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OLEHKA MUHUMAIbHbIX MACLUTABOB TOKOB, HABNIOAAEMbIX NMPU HA3EMHbIX
U3MEPEHUAX

A M.Aunpees (MK@HA CO PAH, Axymcx 677891, np.Jlenuna, 31)

Ha gncnenHOW MOJETN TOKOBOW CHCTEMBbI, COCTOSINEH M3 MEJIKOMACIITA0OHBIX MPOJOIbHBIX
TOKOB M 3aMBIKAIOIINX MONEPEYHBIX TOKOB, HCCIICI0- BAHO MAarHUTHOE IMOJIC MHIYIIHPYEMOE
Ha 3eMHOU MOBEPXHOCTH (KoMroHeHTa Bx). [lokazano Hamuume GuibTpanuy MacmTaboB B
3aBHCUMOCTH OT COOTHOIIICHHS BBICOTHI TOKOBOTO CJIOSl K PACCTOSHUIO MEXKIY CTPYSIMH TIPO-
JIOJBHBIX TOKOB W TIOMEPEYHOTr0 pa3Mepa OTACIBHBIX MPOAOJIBHBIX TOKOB. DUIbTpyromias
(yHKIHSA OrpaHIYNBAET MUHUMAJIbHBIE MacIITaObl HOHOC(HEPHO-MAarHUTOCHEPHBIX TOKOBBIX
neTesb, KOTOPhIe MOTYT OBITh pa3pelieHbl IPU HA3eMHBIX U3MEPEHUSIX.

CTABUNU3ALIUA MO.QMQMLI,VIPOBAHHOVI L'lBYXI'IOTOKOBpVI HEYCTOMYMBOCTH
(MAH) KOMNOHEHTOW MATHUTHOIMO MO, HOPAIIbHOU K TOKOBOMY CJ10tO0

M.I'T'ensbepr (MKPUA CO PAH, HAxymck 677891, np.Jlenuna, 31)

Iloka3aHo, dYTO KOMIIOHEHTa MAarHUTHOTO HOJNA. HOPMaJbHasi K TOKOBOMY  CIJIOIO
crabunmusupyet pazsutue MJIH. BbiBeneHBI COOTHOIIEHUS AJII CKOPOCTH JApeiida HOHOB
OTHOCHUTENIBHO 3JIEKTPOHOB, BOJHOBBIX YHCENl W YIJIOB HAKJIOHA BOJHOBBIX BEKTOPOB K
MarHUTHOMY TIOJNIO, NMPH KOTOPBIX 3JIEKTPOCTaTUHYECKHE BO3MYIIECHHS B TOKOBOM CJO€ HE
HapacTatoT. [lokazaHo, YTO Uil yCJIOBUH Ha SKBarope MarHUTocdepbl B Oimkaiiien
obyiacTi XBOCTa B KOHIIE NpenBapuTeNbHON (ha3bl cyOOypH HapylIeHHs TOKOBOTO CIIOSI HE
MOTYT OBITH CBSI3aHBI ¢ pazButreM MJIH.

MAGNETOTAIL PLASMA VERSUS THE LARGE-SCALE ELECTRIC FIELD

Eugene V. Voronov and Sergey V. Fridman
(Institute of Solar-Terrestrial Physics, P.O.Box 4026, Irkutsk, 33, 664033, Russia)

Convection of closed magnetic tubes in the central part of the Earth's magnetospheric tail
reduces their length and compresses the plasma contained in them. This is accompanied by
the formation in the tail of two shock waves which have separated from the neutral plane in
the north- and southward directions, between which lies a hotter and denser plasma as
compared with the tail 1obes. The distinctive plasma characteristics in the region between the
shock waves, and also the spatial position of this region suggest that in the real
magnetosphere a plasma sheet corresponds to this region.

A numerical simulation of the motion of shock waves in convecting magnetic flux
tubes has been carried out. By introducing the postulate about the character of the
relationship between the shock wave velocity and plasma parameters, we have calculated the
form of the shock surface which we interpret as the plasma sheet boundary. The line of
intersection of the shock surface with the ionosphere is taken here as the polar boundary of
the auroral oval, because the plasma sheet particles are able to precipitate equatorward of
this boundary only. According to our model the plasma sheet hot plasma lies on closed
magnetic lines but not always comes to there feet. Hence the magnetic lines of the polar cap
may be closed, and this does not hinders quite a realistic auroral oval formation.

Magnetospheric electric field global strengthening causes plasma sheet thinning (with
a characteristic time of a few tens of seconds) and auroral oval equatorward displacement
(with a time of a few tens of minutes). Electric field reduction leads to plasma sheet
expansion and auroral oval polar boundary contraction. As a result, substantial part of the
former polar cap becomes a part of the region of particle precipitation, i.e. of the auroral zone.
This prediction of the model is in agreement with observations as well as other predictions.

24



Macnumocgepa

MPOBAJbI MOTOKOB 3HEPTMYHbIX YACTMUL, HA FTEOCTALIMOHAPHOW OPEWUTE B
YTPEHHUE YACHI

T. Kosenoga (Tlonapuuii eogpusuneckuii Uncmumym, Anamumot)
A MenbuukoB (ICTAF, Tel-Aviv University, Tel Aviv, Israel)

PaccmarpuBaroTcst pe3kue YMEHBIICHHUS TMOTOKOB HOHOB ¢ dHeprusamu 28-403 x»B u
ANEKTPOHOB C HHeprusMu 16-214 k3B, KOTOphIe COIPOBOXKIAIOTCS ONHOBPEMEHHBIMH
BO3PACTaHUSIMH MAarHUTHOTO MOJs W HaOMIoAaloTcsl B yTpeHHHe dacel. s aHamu3za
UCIOJBh30BAIUCh S-MUHYTHBIE JIaHHBIE TI0 YacTHUI[AM W MarHUTHOMY TIOJIO Ha
reoctarmonapaom MC3 GEOS-2. Ot mpoBamsl uMeroT mmmTeabHOCTh 30-40 mmH. OHU
MOSIBIISAIIOTCS TIOCTIE Havyasla B3pBIBHOW (pa3bl cyOOypH M 3THM OTIMYAIOTCS OT MPOBAJOB B
MIOJTYHOYHBIE Yachl, 0OBIYHO HAOIIOMAEMBIX B ITOITOTOBUTENRHYIO (pa3y cyoOypH.

Comocrapnenre ¢ Ha3eMHBIMU JaHHBIMU II0Ka3aji0, YTO HA4ajo MpoBajia YacTHII
KOPPEIUPYeT ¢ NosBICHHEM TU(QY3HBIX CUsHUM okoino Mepuauana MC3 1 ux IBUKEHUEM K
sKkBaTopy. B mocraTtouHO MHTEHCHBHYIO CyOOypIO K TONIOCY OT 3THUX AU(PQPY3HBIX CHUSHHUN
MOJKET TOSIBJIATHCSA SPKUN M3TU0 CHUSHMIA, ABMXKYIIMNCSA Ha BOCTOK. Pe3kas mumosinsanus
MarHMTHOTO TIOJISI 1 BOCCTAHOBJICHHE MTOTOKOB YaCTHI] COBIA/IAOT C IKCIAaHCHEH MU Py3HBIX
CHUSTHUH K mommocy 1 00pa3oBaHueM (OpM CHUSHUH THTIA (PaKeloB.

Habnromaemasi aHTHKOppessiys BapualMii MarHUTHOTO TIOJNS U TMOTOKOB YacTHII
HaTalKMBaeT Ha MBICI, O JWAMAarHUTHOM XapakTepe OJThx wu3MeHeHnd. OmgHako
NPOM3BEJCHHbIE  OLEHKH TOKA3bIBAalOT, YTO yYMEHBIICHHWE IJIOTHOCTH  JHEPTHH
paccMarpuBaeMbIX YacTHI[ BO BPEMs IMPOBAJIOB MEHBIIIE COOTBETCTBYIOIIETO BO3PACTAHUS
TUIOTHOCTH MarHATHOM SHeprun. HepiaMarHuTHeIe H3MEHEHUSI MAaTHATHOTO TTOJISt MOTYT OBITh
CBSI3aHBI C JIOKAJIM30BAHHBIM TOKOM B SKBAaTOPHUAIBHOHN IJIOCKOCTH, UMEIOIIUM HE TOJBKO
a3UMyTaIIbHYI0 KOMITOHEHTY 3allaIHOTO HAIlpaBIEHUS, HO M paJlalbHYI0 B HAIIPABICHUHU OT
3emutu. [IpoonbHBIE TOKM Ha KOHIIAX TaKOH JIOKAJIM30BAaHHOW TOKOBOW CHCTEMbI MOTYT OBITh
CBSI3aHBI C TepepachpeiesieHreM TPaJueHTOB NaBJICHHWS YacTHUI] M MarHUTHOTO TIONS B
MarauTocdepe Bo BpeMs cyoOypH.

Habnromaemble B yTpeHHHE Yachl MPOBAJIBI YACTHUI] CBUACTENBCTBYIOT O JUHAMUYHBIX
M3MEHEHMSIX W JIOKAJIM30BaHHBIX YTOHBIICHHSX IUIA3MEHHOTO CJIOS BO BpeMsi cyOOypu He
TOJIBKO B MOJYHOYHOM, HO U B YTPEHHEM CEKTOPE MAarHUTOC(EPHI.

Pa6ora nognepxkana POOU, rpant 94-05-16637-a.

OB YCNOBUAX NOABNEHWA TOHKUX TOKOBBIX CINOEB B OKPECTHOCTH
FEOCTALINOHAPHOU OPBUTDI

WU.MN.bonbes (Quzuueckuu gpaxynomem u Uncmumym guszuxu CIIOI'Y, Yavsosckas 0. 1,
C.Ilemepoype 198 904)

IIpn crarucTH4eckoM aHalnW3e MarHuTHBIX AaHHbIX croyTHHKa GOES-2 B momyHO4YHOM
CEKTOpEe Te0CTallMOHAPHON OpPOMTHI MPOSBIIETCS] HEMOHOTOHHAS 3aBUCUMOCTh paJlaibHON
(V) xommonenTs! nonst oT Dst naaexca. Ee xapakrep usmensiercsa ot cnaboii 3aBucumoctu V
~ 0.5 Dst pu Dst>-20..-30 HT k Gonee cuibHbIM m3MeHeHUsM (V ~ (1-2) Dst) mpu Dst<-
20..-30 HT kak B JIeTHUH Tak M B 3UMHHH IIEPHOIABI , YTO MOXET OBITH CBS3aHO C
npuOmmkeHneM K 3emiie (WM TOSBICHHWEM Ha paccTOsHHAX < 6.6 Re) cpaBHHUTENBHO
TOHKOTO TOKOBOTO CJIOSl B TMEPHOIBI MarHUTHBIX Oypb. Bonbiime 3Hadenus Dst sBisoTCs
HEOOXOMMBIM HO HE JI0CTAaTOYHBIM yCIOBHEM ITOSIBIIEHUSI TOHKOTO TOKOBOTO ciost Ha 6.6 Re.
VHTEeHCHBHOCTh TOKa TPU CXOAHBIX BeMMYMHAX Dst 3aBUCHT OT ypOBHS H Xapakrepa
MarHUTHOM aKTMBHOCTHU B aBpOpalibHOM 30HE, pu ycToitunBo Manbix AE (<100-150 uT) ona
HeazHaunTesnbHa. O0CyKIaeTcsi BO3MOKHAS POJIb TAKUX TOKOBBIX CIIOEB.
Pabora nognep:xana MexxayHapoausiM HayuHbIM GoHroM (ISF), rpant NTWO000.
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FUNCTION OF INJECTION TO MAGNETOSPHERIC STORM-TIME CURRENTS
A.A.Arykov, Yu.P.Maltsev (Polar Geophysical Institute, Apatity, 184200, Russia)

Equation for temporal behaviour of the Dst-variation is commonly written as follows
dH/dt=Q—-(H-Hy /7 (1)

where Q is the function of injection to magnetospheric currents responsible for the storm-
time depression H, Hy is the effect of the undisturbed currents, T is the relaxation time.
Burton et al. [JGR, 1975,80, 4201] obtained experimentally O = 1.5-10° VB , where V and
Bz are the solar wind velocity and the IMF southward component, but physics of such a
relationship was not understood. For calculating O we have used the following equation for
the Dst-variation derived in our previous papers

H = .,/2uyp + DR —F/2S 2)
where p is the solar wind pressure in the stagnation point, DR is the ring current effect, S is
the equatorial cross-section of the stable trapping region where the ring current flows, F is the
magnetic flux beyond the stable trapping region. Equation relating S to the other parameters
has the form

VS(S\/2pop + F) = 3n3/2(Mg + Mg() (3)
where Mg and Mgc are the magnetic moments of the earth dipole and the ring current. The
flux F goes mainly to the night side of the magnetosphere and grows after southward turning of
the IMF due to transport from the day side to the tail in the following manner

dF /dt=U—-(F-Fyp/t 4)
where U is the electric potential difference between the dawn and dusk sides of the
magnetosphere, Fy is the undisturbed magnetotail flux. Differentiating (2) and (3) over time,
assuming p, DR, and Mzc to be constant, and substituting (4), we get equation (1) with

Q=-kU/S 5)
where £ is a coefficient varying from 0.5 to 1.5 depending on S, F, and p. Assuming U = -1.4-
107 VBz + 55.3-10° [Doyle and Burke, JGR, 1983, 88, 91251, k = 1, S = 9-10"° m?, we
obtain QO = 1.5-10” VB which is in agreement with the observations.

If the behaviour of Q in time has a

B..Q square-like form as shown on the top side of

“ 0 ty the figure: 0=0fort<O0and¢t>#,Q=Qo ~

V Bzo = const for 0 < ¢ <t , equation (1) has
the following solution

; H-Hy=0, <0

o
e

H—Hy=Qt(l—e7t7), 0<t<n

H—Hy = Qot(1— e t/T)e -t/ s>y
This solution is shown on the bottom side of
the figure. Note that Dst = H— Hy . The storm-
time depression is maximum at the end of the period of the southward IMF. Assuming Bzo = -
10 nT, V=500 km/s, we get Qo = -27 nT/h. For © = 7.7 h [Burton et al., 1975], ti = 10 h, one
can obtain Dstmin = -151 nT.

The work is supported by the Russian Foundation of Fundamental investigations, grant
94-05-16638.
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ELECTRIC FIELD INDUCED IN THE MAGNETOSPHERE DURING STRENGTHENING OF
THE SOLAR WIND PRESSURE

Yu.P. Maltsev (Polar Geophysical Institute, Apatity, 184200, Russia)

Fast jump in the solar wind pressure known as a sudden impulse (SI) produces the induction
electric field in the magnetosphere. In a two-dipole model the field is

E=—[vy XB{] - Vo (1
where vi1 and B1 are the velocity and magnetic field of the imaginary dipole respectively, ¢ is
the electric potential which may be calculated with help of the high conductivity condition

(EB)=0 2
where B = Bg + B is the total magnetic field, B is the field of the earth dipole. Substituting
(1) to (2) and considering the earth to be small, we get

qo fr (Vl [BEXBl]) (Bdl‘) (3)

where r is the dlstance from the earth dipole.

Assuming, as the first approximation, B1 << Bg , » << a , where « is the distance to
the imaginary dipole, we obtain in the equatorial plane @ = vi Biy (1+3x/ 2a), where
Biz = Bi (r =0). Substitution of ¢ into (1) yields the radial and azimuthal electric field
components (the A-axis is directed eastward)

9B176
E,=0, E/1=—§a—1t )

The azimuthal electric field drives the magnetospheric plasma drift with the radial
velocity vp = E) / Bz . Magnetic field in the frame of a frozen-in plasma varies as follows

dB, _ 0B, 9B,
ac ot ' VP dp ©)
Substituting v, and (4) into (5), and accounting for 0B, / 8p =-3B./ p , we get
dB, 50B,
-z 22z 6
dt 2 0t ©)

Thus, the betatron acceleration of the frozen-in plasma is 2.5 times stronger if the induction
electric field is taken into consideration.
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Dst AND p-DEPENDENT MODEL OF MAGNETIC FIELD IN THE EQUATORIAL PLANE
OF THE INNER MAGNETOSPHERE

A.A.Ostapenko, Yu.P.Maltsev, M.V.Malkov (Polar Geophysical Institute, Apatity)

More than 2000 magnetic field measurements in the disk region » < 10 Rg , |z | < 2
Re were used for constructing the empirical magnetic field model. In the figure, points with
dispersion bars show two averaged profiles of the magnetic field of magnetospheric
sources, one for the noon-midnight meridian, the other for the dawn-dusk meridian. Solid
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lines present the approximation by the polynomial of the fourth order

8B:=s0+ 51 (> +y) +s2 (> + ¥ +ar x
where so, s1, and s, are the coefficients of the azimuthally symmetrical part, a; is the
coefficient of the first azimuthally asymmetrical harmonic. We have examined how the
coefficients depend on the Dst-index, solar wind dynamic pressure p, and z-component of
the IMF. The dependence on the IMF appeared not to be essential. The coefficients sy and
s1 depend mainly on Dst. The coefficient a; appeared to depend only on p. Expressing

OB: and Dst in nT, p in nPa, x and y in earth radii, we obtain

so=-27+ 1.0 Dst, s1=10.63 - 0.022 Dst,
52=-3.8103+1.2-10* Dst + 4.1-10" p, a;=1.90 p*©,
Average values of Dst and p in the data set were -16 nT and 2.2 nPa respectively.
Both the figure and the coefficient so show rather severe magnetic depression in the inner
magnetosphere even during quiet periods.
Note that the Mead calculations predict a; ~ 0.94 p*?* . The empirical coefficient is
about twice this value, probably due to the influence of the cross-tail current.
The model provides the residual error 44% which is essentially smaller than the error
in other models depending on Kp and IMF.
The work is supported by the Russian Foundation of Fundamental Investigations, grant
94-05-16638.
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CTPYKTYPA U AMHAMUKA OBJ'IACTEIZI PUOMETPUYECKOIO NOrNOLEHNA B oAbl C
PA3JIM4YHBLIM YPOBHEM CONTHEYHOW AKTUBHOCTHU

C.H.Camconos, B.[I.Cokonos (MK®PHA)

HccnenoBanue MOTOKOB BBICHIMAIOIIUXCS BJIEKTPOHOB C DJHEPrUed B JIECATKU-COTHH K3B,
MPOBEICHHOE MO JAaHHBIM SIKYTCKOM MEpPUAMOHATBHOM IEMOYKH PUOMETPUUECKUX CTaHIUH,
MO3BOJIWJIO BBISBUTh CTPYKTYPY U JUHAMHKY OOJIACTCH BBICHIIAHHS DIIEKTPOHOB B TOIBI C
pa3IMYHBIM YPOBHEM COTHEYHOW aKTUBHOCTH.

OHOBPEMEHHBIH aHAIU3 KPYITHOMACINTAOHBIX U MEIKOMACIITAOHBIX (ITyJIbCHPYOIIUX )
CTPYKTYpP PHOMETPUYECKOTO TMOIVIOMIECHHUS, PACCMATPUBAEMBIX COBMECTHO C HAa3€MHBIMH U
CITyTHUKOBBIMH JTAHHBIMHU HAMPSDKEHHOCTH MarHUTHOTO 1oJisl ¥ nHTeHcnBHOCTH OHY m3nydenns,
MO3BOJIMII OOHAPYKUTh OTIAMYME OOJACTeW BBICHIIAHUS JIEKTPOHOB IO PEKUMY MUTY-YTIOBOU
nmuddy3un 9acTHIl B HUX.

TOHKAA BPEMEHHAA CTPYKTYPA NYNbCUPYIOLLNX ABPOPAJTbHBIX NATEH U
CONYTCTBYIOLLMX OHY-U3NYHEHUN

B.P.Tarupos, B.C.Mcmarunos (Ilonapuuiii eeogusuveckutl uncmumym, Anamumsoi)
B.A.Apunun (Poccuiickuii ghedepanvHutii s0epruiil yenmp, 607200, 2. Capos)

[IpeacraBneHsl MpeABapUTENbHBIC PE3YNbTaThl HAOMIOACHUH M OOpabOTKH OIHOBPEMEHHBIX
TEJIEBU3MOHHBIX  JAHHBIX O  HyinscupytommM  custHusM ¥ OHY-usnyueHusiM,
3aperucTpUpPOBAHHBIM Ha (mHCKOHM cTannuu Comanktons 15 despans 1991 .

Peructpanust o0Ooux THIIOB JaHHBIX Bejdach Ha OJHOM HOCHTENE B BHJC
BUJEMarHUTOOHHON  IJIEHTH, THe Ha 3BYKOBYIO JOpPOXKKYy 3amuchkiBamuch OHY-
smuccud. [logpoOHO mccaenopancs necarucexkynnubsiid naTepBan ¢ 01.31.00 mo 01.31.10 UT, B
KOTOPOM ObUIM OOHapy>KeHbl WHTCHCUBHBIE XOpoBble dyeMeHTHl B OHY-uzmydeHusx,
cienoBaBime ¢ mepuonoM 0.3-0.4 c. Pa3paboraHHBIE KOMIIBIOTEpHBIE METOABI OOPaOOTKH
TEJIEBU3MOHHBIX JaHHBIX, ITO3BOJISIIOT (JOTOMETPUPOBATH U IOJyYaTh aBPOPOTPaMMBI CHSHHUH C
TOYHOCTBIO 70 OofHOTO TeneBu3noHHOro Kaapa (0.04 c). OTto mano BO3MOXHOCThH BBIICIUTH Ha
aBPOPAIBbHBIX JAHHBIX TPEXTEPIIOBYI0 MOIYIISIINI0 HHTCHCUBHOCTH CBEUSHHSI, COOTBETCTBYIOIYIO
nynbcanuaM B OHY-uznydenusx.

KPACHBIE AYTW, ONPEAENAEMBIE U3NTYYEHUEM ATOMAPHOIO KUCNOPOJA [O1]
6300-6364 A

JI.C. Epnawmus (llonapuuwiii ceogpusuneckuti uncmumym, Anamumut)

PaccmoTpenbl MOp(hooruueckie CBOHCTBA TpeX THIOB KpacHbIX AyT (3muccun [O1] 6300-6364A),
KOTOpbIe HAOIIOAAIOTCS , COOTBETCTBEHHO, HaJl Pa3IMYHBIMU paliloHaMH 3eMHOro mapa. [lepBblit
THT - CPENHEHIMPOTHBIE KpacHbIE, TaKk Ha3biBaeMble SAR wmnm M-myru, pacmonararonipecs: Ha
L=2-3. Bropoii T - KpacHBIE aBpopaIbHbIC Tyrd, HAOIIOMaeMbIe B 30HE TMOMSPHBIX CUSHUN Ha
L=4-6. Tpetuii TN - BBICOKOLIMPOTHBIE KpacHble OyrH HU3KoW mHTeHCcMBHOCTH (LAR-myrnm),
KOTOpbIE WHOTJA PErUCTpUpYIOTCS B NOmApHOM manke Ha L=7-10. XapakrtepHas oOmas
0COOCHHOCTh ITHUX THIIOB KpPAcCHBIX YT 3aKJIIOYaeTCsl B TOM, YTO BCE OHH IIPOSIBISIOTCS B
obnactu F nonocdepst 3emn.
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PROCESSING OF AURORAL TV IMAGES

Vladimir A. Arinin (Russian Federal Nuclear Centre, Sarov, Nizhny Novgorod region 607200)
Valery S.Ismagilov, Vartan R. Tagirov (Polar Geophysical Institute, Apatity)

Modern achievements of computer technique allows to process in digital form dynamic TV signal
of various phenomena, including aurora and another optical effects in the atmosphere. The paper
shows some of the possibilities of image enhancement and restoration using auroral samples.

At present the developed software supports the following functions: 1) linear and median
filtering by various adaptive filters; 2) histogram, amplitude, field and size correction; 3)
geometrical correction such as distortion removing, rotation, mirroring; 4) obtaining the first and
the second derivatives; 5) using images in arithmetical expressions as operands; 6) presentation
of images as rasters, equipotential lines, 3-D surfaces.

Temporal variations of luminosity is obtained by processing of a consequence of TV
frames with the resolution achieving the duration of a single TV frame (0.02s). They can be
presented in the form of photometer recordings of any particular region of TV display or in the
form of aurorograms i.e spatial-temporal variations along any certain direction chosen
beforehand.

All functions are illustrated by figures for several events of aurora. TV frames were
digitized by TV frame graber installed to PC-386 in 256*256, 360*256 and 720*512 6-bit grid
format. The software is performed in MS-FORTRAN V5.0 texts or executive modules.

ONTUYECKUE HABNIOAEHUA HA ct. TIOBO3EPO

H.H. Borananos, B.A. I'aitaxos

@a/ LIGHT

(llonaprulii 2eopuzuueckuti uHcmumym,
Anamumet) M'RROZ/

4
B HosOpe 1994 1 mHa cr. JloBosepo ZZZZA ROOF
YCTaHOBJIEH KOMILJIEKC ONTHYECKUX HpUOOpOB
JUIE  HM3MEPEHUs HEeWTPalbHBIX BETPOB IO T T
JIOTIUIEPOBCKOMY CMELIEHUIO SMUCCHU 557.7 HM. i 1l
Kommnekc BkmouaeTr B cebst HHTEphepoMeTp ——1_ OBJECTIVE LENS
®abpu-Ilepo (MDII), ckanupyrommii poTomerp, [‘7;] 5 W
SMUCCHOHHBIE 3CHUTHBIC doTomeTpsr, ]|
TeNeBU3UOHHYIO0  Kamepy. WOII  wusmepser Eéj d‘,]
HEUTpaJbHbBII BETEp K CEBEPY, B 3€HUTE H K FOTY - ~APEPTURE
OT CTAaHIHMH, CKAHMPYIOMIMH (DOTOMETP Jaer . ﬁ%;:anou LENS
MOBEZICHUE CBETUMOCTH Ha MEPUAMAHE CTAHIMH —CONDENSOR LENS
C paspemieHueM | CKaH/MHH, 3€HUTHBIC
¢doTomeTpsl OTCJIC)KHMBAIOT MOBEJICHUE L] P.M. TUBE
CBETUMOCTH B 3€HUTE B sMmuccusax 427.8, 3 REFRIGERATED CHAMBER

557.7 m 630.0 HM, a KaMmepa IO3BOJISIET
OTIpe/IETIATH MOBE/ICHNE U (POPMY CHSHUK.

Brok-cxema uHTEepdepoMerpa IOKa3aHa Ha PHUCYHKe, Ime: 1 - NpeayCHIuTedb, 2 -
AMIUTUTYAHBIA JUCKPUMHHATOP, 3 - KoMIbloTep "Mukpo-86”, 4 - 6710k CKaHUPOBaHUS, 5 - NaTYUK
TEMIEPaTypsl, O - TEPMOPETYAATOP, 7 - CHCTEMa YIIPaBIEHUS 3epKaioM, 8 - OJIOK yIpaBiIeHHUS
buIbTpaMH.

B noxmane npuBoasarcs xapakrepuctuku uHtepdepomerpa dadpu-Ilepo, omuceiBaercs
METOIUKa M3MEPEeHUIl 1 00pabOTKM JAaHHBIX, IPUBOIATCS MPUMEPHI PETUCTPALMU M HEKOTOPHIE
pe3yabTaThl HaOIIOMCHUH.

PaGora momnepxana Poccuiickum DoHIOM (yHIAMEHTAILHBIX HCCIEIOBAHUMN, TPaHT
94-16276.
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MHOIOLIENEBOW MOPTATUBHbLIN LU®POBOW CMEKTPOIPA®

10.B. IInatoB (Hucmumym 3emnoeo macHemuzma, UOHOCGHEPbL U PACIPOCTPAHEHUS PAOUOBOH
PAH)

AM.IIemaeix, HW. Ymuuxwiit (Mucmumym cnexmpockonuu PAH)

C.A. Yepnoyc (llorapusiii ceogpusuneckusi uncmumym, Anamumeot)

Pa3paborana criekTpanbHas anmaparypa JUisi perMCTpalyy CIIEKTPOB CBEYCHHUS] HOUYHOTO Heba B
nmuamazone 250-950 um. OcHOBY ammaparypsl COCTaBIsIeT MHOTOKaHAJIbHAS (DOTORNIEKTPHUIECKAs
cucrema (M®C): ycunurens sipkocTd Ha MUKpokaHanbHOM tuiactuHe (MKII) mocienoBarensHoO
coelMHEHHbI ¢ cynepBuankoHoM (JIM-702) u nBa CBETOCHIBHBIX CHeKTporpada JTUH30BBIA U
3epKATBHBIA € OTHOCHUTEIBHBIMH OTBepcTEsiMH 1:1.5 wm 1:3.5. Bricokas cBeTocmia
cnektporpagoB M UyBCTBUTENbHOCTH M@PC Ha ypoBHE pErucTpalMyd  OTIEIbHBIX
(OTOINEKTPOHOB MO3BOJIAIOT MCIIONBb30BaTh AamNaparypy Uil MCCIECOOBaHMUSA JAWHAMHMKH
ciabocBeTsuXcs  siBIeHUH. JlocTwkeHHe CTONb  BBICOKOH — YyBCTBHTEJIBHOCTH — CTaJIo
BO3MOXKHBIM 32 CYET CY)KEHHs MOJOCHI Mponyckanus npexycunutens a0 50 k['m u paboTsl B
peKuMe, OTIAMYHOM OT TEJIEBU3MOHHOTO cTaHzapra. Ha CTpoYHbBIE OTKIOHSIOLIME KaTyLIKH
dokycupytomie-otkionstomer  cuctembl (POC) momaercst  kaapoBoe  "muiooOpasHoe”
HanpsbkeHue ¢ nepuogoM 80 MCEK, a Ha KaJpOBbIE KaTYIIKH CTPOYHOE "mmiiooOpaszHoe”
Hamnpspkenue ¢ nepuogoM 160 micek. [Ipu s3rom @OC ycTaHaBIUBACTCS TaK, YTO CUUTHIBAFOIIIHIA
nyd ""MenneHHo” MBWIKETCS BIOJbh HANpaBlIeHHWS AHWCIIEpCHH Tpuoopa u "OBICTpO” BHONB
CHEKTPaJIbHBIX JIUHUI.

[IporpaMmmMHOe oOecrieueHHe IO3BOISICT BBHIOMpAaTh PEKUM pPabOThI criekTporpada u
ONEpaTHBHO H3MEHATh €r0 HEMOCPEACTBEHHO Nepel] perucTpanueil CrekTpa, MPOU3BOAUTH
MIEPUOINIECKH KaTHOPOBKY MpUOOpPa, a Takke OBICTpOo 00pabdaThiBaTh MOIYYCHHBIE CHEKTPHI C
noMouipi0  Oonplioro Habopa mpouenyp, TaKMX Kak - BblYUTaHHE (OHA, CIIaXHBaHUE
HHU3KOYACTOTHOM KOMIIOHEHTHI CIIEKTPa, ONpeae/ieHNe HHTEHCUBHOCTEH 1 JUIMH BOJH OTIEJIBHBIX
CHEKTPAJIbHBIX KOMIIOHEHT. 3amucaHHble B (aill AaHHBIE MOTYT OBITh JOMOJHHUTEIBHO
00paboTaHbl ¢ TOMOMIBIO PA3IHYHBIX MAKETOB IMTPOrPAMMHOTO 00ECIICUSHHSI.

Pesynprarel ucnbelTaHuii mokasanu, 4ro M®PC ¢ JMH30BBIM crekrporpagom U
MPO3payHON PEIISTKOW HAWIYYIIUM 00pa3oM TMOAXOAAT JUIS OJHOBPEMEHHOW PEerucTpaiuu
CIEKTPOB BO BCEM BUAMMOM JHAaNa3oHE JUIMH BOJH, YTO JEMOHCTPHUPYET PUC. 2, TA€ NPUBEICHBI
CHEKTPHI TOJIIPHBIX CUSHUM.

Cnextporpad MOXeT UCIIONB30BaThCS IS UCCIIEIOBAHUS TIONSAPHBIX CUSHHH, CBEYCHUS
HOYHOTO He0a, aKTHBHBIX JKCIIEPUMEHTOB B BEPXHHX CJIOSX arMoc(epbl, PEeHTTCHOBCKOM
JIOMUHECIICHIINY MUHEPAJIOB.

B paznuunbix MoanduKanuax TpudOp MOXKET MPUMEHSTHCS I UCCIEIOBaHHS IJIaMEH,
XEMUIIOMUHHUCLEHINHY, ONOTIOMUHUCLIEHINY, (HOCPOpEeCceHINH, CIEKTPAIbHBIX UCCIIETOBaHNI
3arpsisHEHHUs aTMOC(ephl, TUATHOCTHKH MUHEPAIIOB.

Pabora ¢punancuposanace @onnom Copoca. I'pant NL 9000

HABNIOAEHWE KOPPEJIMPOBAHHbIX BAPUALIMIA B KOCMUYECKUX NYYAX,
FEOMArHATHOM NONE XU MMM BO BPEMA KPYNHOI0 CONNMHEYHO-3EMHOIO
BO3MYLLEHUA 19-21 OKTABPA 1989 r.

9.B.Bamentok, B.C.Cmupnos, B.C.Ucmarunos, B.P. Tarupos
(llonsprnviii ceogpusuueckusi uncmumym, Anamumoi)

[IpoBeneH aHamm3 OMHOBPEMEHHBIX W3MEpPEHHU C OONBIIMM BpEeMEHHBIM pazpernenueM (10-15
ceK) Ha HeUTpoHHBIX MoHuTOpax, MMII (KA UMII-8) u Ha3eMHBX MarHMTOMETpax BO BpeMs
cuiibHOW MarHuTHOH Oypu 20-21 oktsa0pst 1989 r. (Makc. monmxkenue unaekca Dst ~ 270 vTu).
Ora Oypst ObUIa CTHMYJIMPOBaHAa YAapHOM BOJHOW M KPYIMHOMACHITaOHBIM MEXKILIAHETHBIM
BO3MYyIIEeHHEeM OT Benbluku Ha Connne 6amia 4B/X13, koropas npousonnia 19.10. B 12.58 UT.
IIpocnexena quHAMEKa CIIEKTPOB MOITHOCTH BapHAIlii KOCMHYECKUX Jy4eil, © TeOMarHUTHOTO
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noJist B TeueHune ¢aszpl pazutus Oypu. OOpariaeTcss BHUIMaHUE Ha OJHOBPEMEHHOCTh BapHalni
c OnM3KMMH meprogaMu 5-15 MUH B KOCMHUYECKHX JIydaX W TE€OMAarHUTHOM moie Ha (oHe
CHIIBHBIX BO3MymIeHHH B yTpeHHme dbachkl 21.10. OOcyxmaroTcs BO3MOXHBIE HCTOUYHUKU
HaOMIoMaeMbIX BapualMii B KOCMHUYECKHX Jy4aX M HMX CBI3b ¢ mapamerpamu MMII u
BO3MYILIEHHOTO T€OMAarHUTHOTO TIOJA.

CONJUGANCY OF THE HIGH LATITUDE >30 KEV PROTON PRECIPITATION AND THEIR
RELATION TO THE POLAR CAP AURORAL ARCS

A.G. Yahnin, I.V. Despirak, T.V. Miroshnikova (Polar geophysical Institute, Apatity, Murmansk
region, 184200, Russia)
V.A.Sergeev (Institute of Physics, University of St.-Petersburg, St.-Petersburg, Russia)

On August, 1979 the antarctic station Vostok (®=-84°) provided the observations of the auroral
sun-aligned arcs in the central polar cap latitudes (® >80°) during about 40 hours. Several tens of
orbits of the TIROS/NOAA satellites crossing those latitudes at the time of the aurora
observations were available for the analysis of the particle precipitation. it has been found that in
about 70 percents of the southern polar cap crossings the auroras were embedded into the wide
region of the >30 keV proton precipitation. At the same time the northern crossings showed the
same percentage in the energetic protons occurrence. Moreover, during the aurora observations
just every event of the energetic proton registration over southern (northern) polar cap
corresponded to the similar event in the opposite hemisphere during the preceding or sequent
pass.

In addition, the dependence of the energetic proton precipitation at latitudes >80° on the
Interplanetary Magnetic Field has been considered independently on whether the auroras were
observed or not. It has been found that there was no difference in the proton precipitation
occurrence depending on the IMF between northern and southern polar caps.

These findings and the detailed analysis of particular events allowed us to conclude that
the considered proton precipitation were conjugated and originated from the plasma sheet as well
as the related polar cap auroral arcs.

This study has been supported by the Russian Basic Research Foundation (grant 94-05-16637).

ISOTROPY BOUNDARY OF THE ENERGETIC PARTICLE PRECIPITATION AND THE
AURORA

A.G. Yahnin (Polar Geophysical Institute, Apatity)

Several passes of the TIROS/NOAA satellites over auroral forms observed from the ground were
selected to study the relationship between the aurora and the location of the enegetic (>30 keV)
electron precipitation isotropy boundary (IB). It has been found that under different magnetic
activity conditions the discrete arcs were situated poleward from the IB. This agrees with the
earlier result obtained from the ground-based observations for the growth phase conditions
[Sergeev V.A., A.G. Yahnin, R.J.Pellinen. Geomagn. & Aeron., V.23, 972, 1983]. The
interpretation based on the mechanism of the energetic particle scattering on the magnetotail
current sheet suggests that the source of the discrete arcs is situated in the region of the
magnetotail equatorial plane where the magnetic field is about several nT. The intense diffuse
auroras (diffuse bands, Q-structures) observed both by the all sky cameras and the DE-1 satellite
imager were situated equatorward from the energetic electron IB in the region where the proton
IBs were registered. This suggests that diffuse auroral forms are originated from the region where
the equatorial magnetic field is about several tens of nT.

This research has been supported by the grant NWT000 from the International Science
Foundation.
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0 MEXAHU3ME ®OPMUPOBAHIUA OKONONONYAEHHbIX U30TPOMHbIX BbICINAHUN
QHEPIMYHBLIX MPOTOHOB

I'.P. bukkysuna (Qusuueckuil ghaxyromem u Hucmumym ¢usuxu CII6I'Y, Yavanosckas 0. 1,
C.Ilemepbype 198 904)

Ilo nanueiM cmyTHHKOB NOAA HccnenoBanbl XapaKTEPHUCTUKH U30TPOITHBIX BBICHIIAHMH POTOHOB
¢ E >80 k3B B momynenHoli ob6nacté okono Kacma. IlokazaHO 4YTO HW30TpONHAas TpaHULA
pacmonokeHa Ha 1-2 rpa. mupoTs I0XKHEE 3KBAaTOPUATBHOMN T'PAHUIIBI aBPOPATBHBIX BHICHITIAHUN
Kacma MNpu pa3nuuHblX 3HaueHusx Bz xommonentst MMII u AE wunpekca. IlpuBeneHbl
NpeABapUTEIbHBIE Ppe3ynbTaThl O (¢GopMe AHEBHOW M30TPONMHOM TpaHMIbl. B  KadecTse
BO3MOXXHOTO MexaHu3Ma (OPMHUPOBAHHUSA BBICHIIAHUN PAacCMOTPEHO HeaanmadaTHYecKoe
paccestHEIE€ TPOTOHOB BONMM3W MHHHMYMOB MAarHUTHOTO TIONII y KaclOB M B JKBaTOPHAIBHOU
obnacTu y TpaHulbl XBocTa. [IpoBeieHbl YUCICHHBIE PacueThl YCIOBUN pacCcesHUs [0 MOACTISIM
T89, ompeneneHbl TpaHWIBI OONACTH paccesHUS B TMpoeknud Ha wuoHochepy. IlpuBemeHs
pe3yabTaTbl COMOCTABICHUS PACUYECTOB C JAHHBIMU DJKCIEPUMEHTa, KOTOpPhIE B OCHOBHOM
COITIACYIOTCSl C Heagna0aTHUecKUM PACCeSTHHEM 4YacTUI] B PEryasipHOM MarHUTOC(EpHOM
MarHuTHOM TIOJI€.
Pabora mognepxana MexxayHapoausiM HaydHbIM GoHnoM (ISF), rpant NTWO000.

SYSTEMATICS OF THE AUROUL ELECTRON PRECIPITATION STRUCTURES
RELATIVELY TO THE ENERGETIC ELECTRON ISOTROPIC PRECIPITATION

E.E.Timofeev (Polar Geophysical Institute, Loparskaya )
V.A.Sergeev (Institute of Physics, University of St.-Petersburg)

Special class of the auroral particle precipitation structures was selected from the data of the
auroral electron (E<20 keV) measurements made onboard the TIROS and NOAA-6 satellites in
August, 1979. The criteria used for the selection were:
- the intensity of the peak energy flux - >1 erg/cm?*s*sr
- the width of the structure - <100 km.
It has been shown that when the comparison of the satellite measurements and ground-based
auroral observations was available such structures corresponded to the discrete visible auroras. It
has been also found that:
- the equatormost auroral precipitation structure lies poleward from or coincides with the
equatorial edge of the >30 keV electron isotropic precipitation region, so called isotropic boundary
(IB);
- the average distance between the IB and the structures in question increases when measured
from the evening to morning sector;
- the observed IB latitude is in agreement with that culculated on the basis of the mechanism of
the pitch angle scattering of energetic particles on the magnetotail current sheet.
The conclusion based on the above-mentioned mechanism is that the considered precipitation
structures are originated from the magnetotail current sheet.

This research has been suppoted by the grant NWTO000 from the International Science
Foundation.
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PAOVONOKALMOHHBIN NONEPEYHUK BYTU NONAPHOMO CUAHUA B
AOEKAMETPOBOM AUANA3OHE AJIUH BOJIH

B.B. Kinumenko
(Uncmumym conneuno-zemuou usuxu CO PAH, Hopunvckas KMUC, Hopunvcx-17, a/s 796)

C nomMouipi0 YCTaHOBKH HAaKJIOHHOTO 00OpaTHOTO paccesHUs N3MEPEHbl XapaKTEPUCTUKH CUTHAIA,
paccessHHOTO Ha3aj w3 obnactu ayru noisipuoro cusHus (IIC) B amanmazone 8-11 MI'm. Ha
MHAMKATOpe " ManbHOCTh-aMIIUTYa" paccestHHbIN CUrHal JIoKanu3oBaH B uHTepsaine 10- 0 kM u
C TOYHOCTHIO JI0 PKCTIEPUMEHTAIFHONW OMIMOKY COBIAIAET C MOJIoKeHneM nuckpetHoit ayru 11C,
OTIpe/IeTICHHOMY TI0 acKauiabMy. AGCONOTHBIE 3HAYCHHS PaTUOJIOKAIMOHHOTO TOTIEPEYHUKA C
nonpaBkoi A nomomenue gocturarot 1000 kB.kM.

Pacmipenenenne aMImiuTyy] CUTHANA OTIAMYAETCS OT PANIEEBCKOTO ONM3KO K TayCCOBCKOMY
U B CIIEKTpE OTHOA0MIell KpoMe HEKOPPEIHMPOBAHHOTO UMITYJIBCHOTO IIyMa 9acTO MPUCYTCTBYIOT
KBa3MMOHOXPOMaTH4YeCKHEe KOMIOHEHTHI B o0nactu 1-5 I'n. COBOKYIHOCTh TaHHBIX YKa3bIBaeT Ha
HaJIMYME KOTEPEHTHOM COCTaBJISIONIEM B paccesHHOM curHaje. Ha »3ToM OCHOBaHUU
PaccMOTPEHO KOJIMYECTBEHHOE COTNIACOBAHME OHKCIIEPUMEHTAIBHBIX JTAHHBIX C BO3MOXHBIM
oOpaTHBIM paccesHHeM Ha Iyrax c(a3supoBaHHBIX I[UIA3MEHHBIX  HEOJTHOPOIHOCTEH
JICKaMETPOBOTO MaciiTada.
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BOJIHbL

COHOFPA¢!4'~IECKVIF1 AHAINU3 AMHAMUYECKWUX CMEKTPOB ABPOPMbHbIX Pi2
NnynbCALUN

P.A. Paxmarynun, B.Jl. Yp6anoBuu

Hccnenyrorcss nuHamudeckue crekTpbl Pi2 mynbcammii (ct. Hopunbek, L = 5.4) Ha
criektpoananmm3arope "Sona Graph 7029"A” mo wmarepuanam 3kcnenunud  "TaiMbIp-
82".Ananmm3 coHorpamMm OOJIBITOTO YHCIIa COOBITHIA TTOKa3aj, 9YTo B ciiekTpe Pi2 - BcmreckoB
BO BpeMsS pa3BUTHUS MAarHUTOC(EpHBIX CyOOyph TPOCIIEKHUBAIOTCS  OIpEIeICHHBIC
n3MeHeHus. B w3onmpoBanHON cy00ype crnektp Pi2 pacmmpsiercss B BBICOKOYAaCTOTHYIO
o0yacTh OT BeIuiecka K Beruiecky. K koHiy cy0Oypu Habmromaercsi oOparHas xapTwHa. B
nporecce pa3BUTHA JUIMTENBHOTO [0 BPEMEHH BO3MYILEHHS, COCTOSIIETO W3 CEpUH
nocyenoBaTelbHbIX CyOOyph, crekTp Pi2 pacmmpsiercs B BBICOKOYACTOTHYIO 00JacTh OT
cy00ypu k cy00ype. K KOHITy akTHBHOTO Ieproia HaOIIOMAeTCsl CY)KEHUE CICKTPa B CTOPOHY
JUTMHHBIX TIEPUOJIOB.

OOHapy>KeHHBIE 3aKOHOMEPHOCTH 00CYKIAIOTCS C MO3UIMK BO3MOKHOTO MEXaHH3Ma
BO30YXKJEHUsI BBICOKOYACTOTHOH BeTBH Pi2- BCIJIECKOB CBEPXTOHKOW CTPYKTYpOH
MOHOC(EPHBIX TOKOB BO BPEMsI aBPOPAITBHBIX BO3MYIIICHAN.

WCCNEQOBAHMWE OHEBHbIX PI2 NYNbCALWIA, HABNIOOAEMbIX B CPEOHUX
LHMPOTAX

P.A.Paxmarynun, B.A.ITapxomoB

Uccnenyercs pexxum Bo30yxkaeHus Pi2 mymbcanuii B CpeJHHMX IIHPOTaX B TOMYICHHOM
CEKTOpE 10 AaHHBIM HopHiIbCKOM MEpUIMOHAIBHON LIENOYKE HHAYKIIMOHHBIX MAaTHUTOMETPOB
(oxcniepument " TalimbIp-82").

JueBHbie Pi2 HaOnrogaroTcs MPEMMYIIECTBEHHO B CPEIHHUX ILIMPOTaX, aMILTUTYyAa
MakcMMaJbHa Ha CTAaHIOUH, OJIM3KOW K CTAaTHCTHYECKOH MPOEKIHMU IJ1a3MOIMay3bl
(ct. Typyxanck, L =4,3; A 1-5 uTn) u 3aTyxaet B CTOpOHY BbICOKHMX HIMPOT. B 10% coObiTuii
KoJie0aHusl HAOMIOIAIMCH HA BCEX CTAHIIMSAX MEPUINaHa C aMIUTHTYJIaMH OJJHOTO TIOPSIIIKA.

Pesynbratel uccnenoBaHUM TMOAAEPKUBAIOT MBICIb O TOM, 4YTO JHEBHble Pi2,
HaOmoaeMble B CPeIHUX IIUPOTax, HE SBISAIOTCS 3((EKTOM paclpoCTpaHEHHS! CHUTHAJIOB
OT TOJYHOYHBIX MCTOYHHMKOB, PACIIOJIOKEHHBIX B aBpopajibHOM 30He. Ilo Bcell BuamMocTy,
WCTOYHHMK JHEBHBIX CpeJHEIIMpPOTHBIX Pi2 pacronaraercs B minasmocdepe WiIM Ha
IUIa3MoIay3e.

WHISTLER-TRIGGERED EMISSIONS OBSERVED AT HIGH LATITUDES (L=6)

M.Goncharova (Polar Geophysical Institute, Apatity, 184200, Russia),
J.Manninen, A.Oikarinen, J.Kangas (University of Oulu, FIN-90570 Oulu, Finland),
T. Turunen (Sodankyla Geophysical Observatory, Sodankyla, Finland)

VLF observations during the Auroral campagne of January 1993 have revealed whistler-
triggered emissions (WTE) can be frequent at high latitudes (1=6) and thus would be adopted
as an important source for electron precipitations in auroral and subauroral zones. 55 of 329
VLF emissions series (banded noise & chorus) detected during one day 15.01.93 were clearly
triggered by whistlers. Examination of causative whistlers' characteristics show that in spite of
they might be tangent to 4th L-shell near the equatorial plane they could deviate from field-
aligned trajectory poleward. This result give an evidence that emissions series can be
successfully triggered by nonducted natural signal. During time interval of maximum WTE
occurence (10 - 18 LT) joint variations in causative whistler nose frequency and lower bound
frequency of emissions has been noted; for example, the detection of additional emission
bands near the noon followed the appearence of new whistler active components.
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BOJIHbl

moaynAunAa reEOMArHUTHbIX NYNbCALUM Pc1-2, KYN BOTHAMU Pc5 MO
AAHHbBIM LIENOYKU CTAHLIUK 195 N 210 MATHUTHBIX MEPUAUAHOB

K. FOmoto (Vuusepcumem, e.Hazos),
. T'. banmes, C.1.Conosbes, E.C. bapkosa (MK®HUA CO PAH, 2. Axymck)

PaccmarpuBaeTcst amMIuIMTyzHas MOIYJISIMS TE€OMAarHUTHBIX myiascanmmid Pcl-2, KVYII B
Juana3oHe MepUuoJIOB MOPAIKA HECKOJIBKUX MUHYT B TE€UEHHE T€OMAarHUTHBIX BO3MYILEHH.
[Tokazano, 4TO YacTOTHBIN crieKTp orubaromeit uarencuBHoctd Pcl-2, KYII nomoben criekTpy
KoJIe0aHWH, OJHOBPEMEHHO PETHCTPUPYIOIIMXCS T€OMarHWTHBIX Mydbcauuii Thma PcS. B
TEeUeHHEe MArHUTHBIX Oypbh aMIUIUTyOHas MOIynauus BomHamu Pc5 nHa T~3-7 wmun
COIPOBOXKIAeTCs (YOPMUPOBAHHEM KPYITHOMACIITAOHBIX BOJH CBEUCHHUS Ha SKBaTOPUAIBbHON
rpanuile AUQQy3HbIX cusHUE ¢ anuHamu BoiH ~200-500 kM. OOmacth MakCUMalbHOM
naTteHcuBHOCTH Pcl-2, KYII Haxomurtcss Ha mupoTax (OPMHUPOBAHHS BOJH CBCUCHHS H
MaKCHUMAJIBHBIX TIOTOKOB BBICBHITAIOIINXCSI IPOTOHOB.

Awmmumtynaas Moxnyisius Pcl-2, KVYII otmedaeTcst kak BO BpeMs JOKaJdbHBIX PcS5,
HaOMIONAOINXCS TOJBKO Ha aBpOPANIbHBIX IIHMPOTAX, TaK U B MEPHOIBI II0OaIbHBIX PcS,
PErUCTPUPYIOIIUXCS OT BBICOKUX IIUPOT 10 dKBaropa. Moaymsauua ammntyasl Pel-2, KVII
MIPOUCXOANT B BHJE IMOCIEIOBATENBHOTO MOSBICHHUS OTIEIBHBIX BOJHOBBIX ITAKETOB WIIH
BCIUIECKOB MHTEHCHBHOCTH C BO3MOXXHBIM OJHOBPEMEHHBIM POCTOM YacTOTHI KosebaHnuil. B
000mX ciay4asx MakCHMalbHas aMIUuTyaa Pcl-2 cooTBETCTBYET OTpHIIaTebHBIM IUKIaM D
n H xomnonent Pc5 na L~5-6.

OOHapyXeHo [1Ba THIA MIUPOTHOTO pacmpeneieHus (azpl KoleOaHni Tmo0aThHBIX
Pc5, momymupyromux wHTeHCHMBHOCTH Pcl-2, KVIIL. Ob6a tmma Pc5 wumeror momoOHBIE
¢azoBble xapakTepucTUKH H koMIOHEHTHI - oOpamieHue ¢assl ¢ IePexXoaoM OT BBICOKHX K
HHU3KUM IIHPOTaM U OTCYTCTBHUE 3aMETHBIX (ha30BbIX Pa3IUunii HA HU3KOIIUPOTHBIX CTAHLIMIX
MPOTUBONOJIOKHBIX MOTYIIAPUH, HO OTJIMYAIOTCS Pa3InYHBIMU (Pa30BBIMU COOTHOIIEHHUAMH D
KOMIIOHEHThI Pc5 Ha HU3KOIIMPOTHBIX CTAHIUSX CEBEPHOTO U I0KHOTO mosyuapuii: I tum -
Heu3MeHHOCTh ¢a3bl u Il Tun - obpamenne daser Ha ~180 rpa.

[Ipeanonaraerca, yrto ammautyaHas Bapuauust Pcl-2, KVYII BeI3BaHa monymsiueit
WHKpPEMEHTa HMOHHO-IIMKIOTPOHHOW HeycToiumBocTH BomHamu Pc5.  OOcyxknarorcs
BO3MO)KHBIE MEXaHU3MbI MOYJISIIUK U ()OPMUPOBAHUS BOJH CBEUCHUSI.

POLARIZATION OF ARTIFICIAL MAGNETIC PULSATIONS OH THE GROUND

E. Belova, W.Lyatsky, A.Pashin and E.Pchelkina (Polar Geophysical Institute, Apatity
184200, Russia; 815-55-37285; e-mail: belova@apgi.murmansk.su)

Results of numerical modelling of artificial magnetic pulsation polarization generated by
Heating Facility operated at Tromso (Norway) demonstrate significant discrepancy with
experimental data (Maul et al. 1991). Possible cause of this may be that the experiment was
carried out under conditions of horizontal inhomogeneous ionosphere. We have developed
the model of the artificial magnetic pulsation generated in the vicinity of ionospheric
inhomogeneities usually observed (in auroral zone. Ionosphere is assumed to be consisting of
two parts with different conductivity separated by any line or to be homogeneous with a strip
of enhanced conductivity. For the first case the analytical expression for magnetic on the
ground was obtained. For the latter case which may be associated with auroral arc numerical
solution was calculated. Two pulsation periods were taken: 10 sec and 120 sec, for which in
the case of the homogeneous ionosphere the polarization being elliptic and linear,
respectively. The space distribution of the magnetic field vectors and of the equivalent current
lines on the ground was obtained. The linear polarization seems to keep the linear type of
polarization even in presence of the ionospheric inhomogeneity. For elliptic polarization the
ellipticity changes in this case. For both types of the polarization the orientation of the
polarization ellipses on the ground changes. The dependencies of the polarization
characteristics such as ellipticity and angle between major axis of the magnetic field ellipse
and the external ionospheric electric field, on sizes and parameters of the ionospheric
inhomogeneity were obtained.
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BOJIHbL

UCNONb30BAHWUE IMOBANLHbIX MOAENEA MAFHUTHOIO Nons Ana U3y4YeEHWUs
PACIMPOCTPAHEHUA YHY BOJTH

O.A. Mansuesa

[Tpu pacnpoctpanennn YHY BomH BaKHBIM (aKTOPOM SIBIISIETCSI KOHPUTYpaLlsi MATHUTHOTO
noist Bo. Ogum um3nydyeHuss MMEIOT BHeMarutocepHoe mpoucxoxienue (Hamp., Pc3),
Jpyrue HaONIOAaloTCs MPH CHIBHO BO3MYIIEHHBIX ycnoBusix (Pilc). DT1o TpeOyer yuera
HEJUIIOIBHOU CTPYKTYpHI Bo.

B nmanHoli paboTe paccMarpuBaeTCs HCIONB30BaHUE 3 TIOOANBHBIX Mojenedi Bo
(T.e. BBemenue ux B Mmerof ray tracing'a(RT)): 1) aunons (Mn), 2) monens Muna (MM) c
MOJOKEHHEeM MarHuTomnay3sl tb B kadecTBe mnapamerpa, 3) mopenb Llpiranenxo (MLI).
OcHOBHOE BHIMaHUE YAEICHO onpeaeneHuto "Touek Habmonenus" Lk BoiH, cTapTyromux ot
Pa3INYHBIX HCTOYHUKOB Lst, n coorBeTcTBytonmx paznocreit dLk=Lk(Mm)-Lk(MM) u T.1. st
pasnmuunbix yactoT f(0.1-1I'm) m ymoB crapra e Mexay k u Bo. BeiOpanu 3 oGnactu
JIOKaJIM3allMi KCTOYHUKOB M TOUEK HaOrofAeHus: 1) nHe BHas 00nacTb, 2) HOuHast 001acThb, 3)
Kact. MozenmupoBaioch pacnpocTpaHeHue 2 Mon R-onH:c Tpanchopmarueln B L-BoiHBI
(RL-moza) u R-BonubI(RR-Moma). OcHOBHBIE pe3ynbTaThl CBOASATCS K CIEAYIOHIEMY.

1. 1751 MICTOYHHUKOB BOJHM3M MarHUTOMNAy3bl (IHEBHAsI 00nacTh) B ciydae RL-momsl amist Beex
s obomouka Lk yBenmmumBaercs ¢ ymenpinerneM f, mpudem mipu ys—0 Lk(Mn)-Lk(MM)=1-2
1 MaJjo 3aBucur ot rb. g ys=90 3aBucumocts Lk(f) moBTopsier kpuByro L(fHe+,3xB). Ilpn
yuete HakmoHa gumons Lk(Mp)-Lk(ML[)=1-3. Cmyuaiti RR-monpl xapakrepusyercs
noctostacTBoM Lk(f), mpudem mipu =0 3Hauenne Lk yBenmuuBaeTcs ¢ ymeHsimenuem Kp,
npu Ys—90 BOTHBI BHIXOAAT Ha Mauble L-00010uKH.

2. Ilpm wusydeHWM JOATOTHOW 3aBHCHMOCTH Lk, &a7s KOTOpOTO BEITIONHEH pacdeT
pacrpocTpaHeHHsI C HCTOYHMKOM Ha Lst=const B 3IKBaTopHaJbHONH IJIOCKOCTH C
n3MeHIIomUMHUCS Aq(Ys=0 n 90),monydeno: a) mist RL-Mofpl pu ctapTe BOJIH B JUAalla30HE
As—=0-50grad oHM BBIXOIAT MPAKTUYECKH K MOJTy4eHHOMY Mepuanany (A—=0-3grad), 0) BomHBI
RR-Mozp! BeIxoaaT Ha HU3KHE Lk 000109KH HE3aBHCUMO OT Agt, B) ISl HOYHBIX YCIIOBHH
(As=180) dLk=Lk(MLI)-Lk(Mm)=2-5.

3. Jlns uMuTanmMy crapta B 00JacTH Kacma BBITOJTHEH MOJEIBHBIN pacdeT pacipocTpaHeHuUs
Ju1s "uctournka" ¢ R=const B MepuAMOHATLEHOM TUIOCKOCTH ISl Pa3IMdHbBIX HPOT. [ Mu
B JJAHHOM CJTy4ae 3HaYeHHUs] THPOYACTOT PacTyT ¢ yBeaumdeHrueM mupothl. s ML orn nmubo
wiaBHo nagarot (Kp=1), 1160 MMEIOT MOoJOCTh NMOHWKEHHBIX 3HAYEHH B paiioHe Kacra
(Kp>3). Oro m3mensier auana3oH 4actoT W BuA Tpaekropuid. st RL-moasr Lk(f)- kpuBbie
onmusku apyr K Apyry npu Ys=0 u 90 1 XapakTepusyrTcs CHIBHBIM poctoM Lk ¢ mmporoit
(xotst m Menbie pocra Lst). DtoT poct ompenensier pasauiyy dLk=Lk(MLI)-Lk(Mm)=0-10.
TakuMm sxe poctoM Lk xapakrepusyrorcs u kpusble st RR-monpl. 4. [IpuBneuenne monenn
I[piraneHko MOTPeOOBaJO pPElIEHHE HEKOTOPBIX METOAMYECKHX BOIMPOCOB MU CBSA3aHO, TO-
BUJMMOMY, C TIOTEpel TOYHOCTH M 3HAYUTEIHHBIM YBEIMUYEHHEM BPEMEHHU pacueTa, Tak Kak
AQHAIUTUYECKHUE PEIICHUS 3aMEHSIOTCS YUCIIEHHBIMU.

TakuM 00pa3oM, NpHUBEJCHHBIC pacueThl IOKa3add, 4To paznuuust Lk mexny
JIUTIONIEM U IPYTUMH MOJICTISIMH BEJIMKH, HO YTOOBI OTPeNeNnTh, HacKoIbko ML mpubmimkaer
pesynbrarbl RT Kk peanbHO# CUTyaluu, HEOOXOAMMO JIETAJIbHOE CPABHEHHE PAacCueTOB C
IKCIIEPUMEHTAILHBIMH JJAHHBIMH.

0 YACTOTHOW MOAYNALMKU OHY-M3NYYEHWUA B MATHUTOCOEPE.

M.T'onuaposa, B.JIstkwnii (Tlonapusiii ceogpuzuneckuti uncmumym, Anamumot)

Conarpammbel OHY wm3nmydeHHs B BBICOKMX IIMPOTAax 4YacTo OOHAPYKHBAIOT MPHUMEPHI
VOUBUTENBFHO PETYISIPHO MEHSIONIecd 9acToThl AMHUCCHA. YacToTHas MoOOynanus
MPOSIBISIETCA B TIEPUOJMYECKOM M3MEHEHHWH KaK BEPXHEW YacTOTHI OTCEYKM CHTHAJa, TaK W
YaCTOTHl MaKCHUMAaJbHOW WHTEHCHBHOCTH H3Iy4YeHHA. Te€OpeTHHYecKH H3Y4UeHBI OXKHAaeMBbIe
3aKOHOMEPHOCTH M3MEHEHHUS JABYX XapakTepHbIX yacTor OHY-n3myueHus - 4acToThl BepXHEH
OTCEYKM M YaCTOThl MAaKCHMalIbHOM MHTEHCHUBHOCTH TOJ| JEWCTBMEM KOMIIOHEHTBI CXKaTus
MarHWTHBIX TMyNbCcalui, BO3MyHIalOmuX ycioBusa reHepanuun OHY-m3mydenuss BOmU3M
9KBaTOPUAIILHON TNIOCKOCTU MarHUTOC(hEpHI.
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BOJIHbl

SOME PECULIARITIES OF ARTIFICIAL MAGNETIC PULSATION GENERATION DURING
FINNISH EISCAT-HEATING EXPERIMENT IN NOVEMBER 1993

A. Pashin (Polar Geophysical Institute, 184200 Apatity, Russia)

T. Bosinger, P. Pollari, J. Kangas (Department of Physics, University of Oulu, FIN-905 70
Oulu, Finland)

M. Rietveld (EISCAT Scientific Association, N-9027 Ramfjordbotn, Norway)

Generation of Artificial ULF/VLF signals and Periodic Inhomogeneities (API) by HEATING and
at the same time monitoring E- and F-region plasma parameters by EISCAT were the
objectives of this experiment. Here we concentrate alone on the ULF signal response to
HEATING. The ULF experiment implied sinosoidal modulation of the heating power with
frequencies sweeping from 0.1 to 2.9 Hz in 50 mHz steps.

In all experiment runs of this type (in total some 20 hours during different local times
and levels of magnetic activity) there was never a response at the remote site (some 30 km
away from the heater) in the frequency range 0.1 to 0.8 Hz. If there was a response, it was
usually above 1 Hz. On November 15, during a four hours lasting run, the ULF response at
the remote site was only observed at the very last half a hour, during magnetic and even
auroral activity at/over the heater site. EISCAT detected at the same time large variations in
the E-region electron density. The intensity in the artificial ULF signal followed only badly the
electron density variations seen by EISCAT.

We use a numerical model for the magnetic variations seen on the ground in order to
pinpoint the ionospheric parameters which were most important for the generation of our
heating induced ULF signals. It appears that we cannot give a fully account of the behavior of
the ULF response to heating in our experiment on the basis of our model. Extension of our
model including ionospheric wave guide properties are invisualized.

HENIMHEMHBIE CTALUMOHAPHbLIE BONHbI B UOHOC®EPHON U MATHUTOC®OEPHOW
NNA3ME

A.B.BonoceBuu (Moeunegckuti neouncmumym, benopyccus)
10.N.T'ansniepun (MKH PAH, Mockea)

IToctpoeHa omHOMepHasi TEOpEeTHYECKas CXema, IO3BOJISIOIASl OIMCHIBATh HEJTMHEHHBIE
anektpocrarnueckue MIJI-CTpyKTyphl, JBIKYIIMECS B TEIUIOBOW IJIa3ME C MAarHUTHBIM
noieM. B cinyyae OecCTONKHOBUTENBHOM 3aMarHMYEHHOM IUIa3Mbl  MOJCIHPYIOTCS
JIBHKYIIHECS CO CBEPX3BYKOBOM CKOPOCTHIO NIEPUOUUECKHE CTPYKTYPHI C YAaCTOTOM MOpsiiKa
HIKETHOPUIHON prp U XapakTepHBIM pa3zMepoM Ly ~ aMCs /| ®urp, (tne M - uucno Maxa,
a - MHOXKUTEITb TIOPSIJIKa eAUHUIIBI, 00yCIIoBIIeHHbIH npeiidom, Cs - CKOpOCTh HOHHOTO 3ByKa)
U aMIUTUTYAaMd Bapualuid IUIOTHOCTH B JAECATKHM M COTHHM NPOLEHTOB. IIpu 103BYKOBBIX
CKOPOCTSAX BO3MOXKHBI COJMTOHO-TIOOOHBIE PEIIeHUs] THUIA "MOHHOM JBIPHI", €CIHM yUTEHBI
JUCCUNIAaTUBHBIE  (PaKTOpel. MoJenbHbIE XapaKTepUCTUKU CTPYKTYP COINIACYIOTCS €
HaOJIFOMaeMBIMH CO CITYTHHUKOB JIJTSI C1a0BIX TBOWHBIX CJIOEB U "MOHHBIX JBIP".

Jiia  CTOMKHOBUTENBHOW TJIa3Mbl  aBpopanbHOW E-obmactu  (3amMarHU4eHHBIE
SNIEKTPOHBI U HE3aMarHWYE€HHBIE MOHBI) MOAEIUPYIOTCS HEIMHEWHBIE BOJHBI C MacmTabaMu
nopsizika Tupopannyca uoHoB (B E-croe - mopsiika METpoOB) M ¢ aMIDIUTYAaMH BapHaIdi
IUIOTHOCTH B JAECSATKM M COTHHU IPOLIEHTOB, JBHXYIIMECS KaK C JO3BYKOBBIMM, TaK U CC
CBEPX3BYKOBBIMH CKOPOCTSIMHM, HO B BeChbMa OTPaHMYEHHBIX JAHMAna3zoHax mnapamerpa M u
ckopoctu apeiida. [Ipeanonaraercs, 4To Takue CTPyKTypbl B E-ciioe MOTYT UTparh BaXXHYIO
pons B YKB-pagnooTpaxeHusx OT MOJSPHBIX CUSHUM U B aHOMAaJIbHOM paclpoOCTpaHEHHU
TEJIEBU3NOHHBIX CUTHAJIOB.
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BOJIHbL

MATHUTHO-MOHOCOEPHLIE YCIIOBUSA BO BPEMA ABJEHWA TMAUPOBAHUA
CPEHUX BOJIH B MATHUTOC®EPE

J1.B.bnarosemenckuii, K. A.JloOpocenbckuii

AHann3 TEOMAarHUTHBIX JAaHHBIX II0Ka3aj, 4YTO OOHAPYKCHHOE OSKCIICPUMCHTAIBHO SBJICHUC
TUAMPOBaHUs cpeaHux pamuoBonH (f=1,8MI'1) ¢ moBepxHOCTH 3€MIM BIOJb IUIA3MOIMAY3bI,
MOCIICAYIONIEE OTPAXKCHHE BOJIH OT MAarHUTO-CONPSDKCHHONW TOYKH M TIPUXOJ] UX B MECTO
nepesayn  peai3yercs BO BpeMs MarHUToc(epHbIX Ccy0Oyph. B3aumopeiicTBue BoJHa-
yacThlla B OOJIACTH IIIa3MOIAy3bl YCHJIMBA€T HMHTEHCHUBHOCTH BOJIHBI, YacTOTa KOTOPOU
JIOJDKHA OBITh OnM3Ka K BepxHernOpuaHou. ComiacHO JAaHHBIM BEPTHKAILHOTO 30HJIMPOBAHUS
noHOCc(epsl JUIsl CTAaHIMM, PACIONIOKEHHOW PSJAOM C MyHKTOM HaOmroneHus 3¢dexTon
TUJMPOBAHUS, STOT IIYHKT BO BPEMSI CEaHCOB TMAMPOBAHUS PACTIONOKEH TITyOOKO BHYTPH INIABHOTO
HoHOCGEpHOTO TpoBaja, Ommke K ero IokHOW Tpanure. Kpurtnueckwme dactotel foF2
UL  paccMaTpUBaeMbIX CEaHCOB Jiexkar B mpegemax foF2=1,5-2,0 MIm. HaxkmorHoe
30H/IMPOBaHUE HMOHOC(EpPhl BBIABISICT HAJW4YHEe B paiioHe NpPUEMO-TIEPEAONEero IIeHTpa
THIUPOBAHUS JIOCTATOYHO BBIPWKCHHBIX Es-oTpaxeHnit oT wuoHochepsl. OHU  HMEIOT
SMHU30IUYCCKUN, HO BECbMa BEPOSTHBIA XapakTep W, B MPHUHIUIE, MOTYT OIIyTUMO BIUSATH Ha
NpoIlecC TUANPOBAHHS CPETHUX PAIMOBOJH.

PACNPOCTPAHEHME Y3KOMONOCHBIX KHY U3NYYEHUN B ABPOPAJIbHOW
WOHOC®EPE

O.A.Mansnesa, E.E. TutoBa

Pesynbrarsl BeIcOKOamoreWHelx crmyTHUKOB S3-3, Bukunr, DE-1 mokazanu, 9To y3KOMOJIOCHBIE
KHY-u3nyueHns Ha 4acToTaX HW)KE MPOTOHHOW TMPOYACTOTHI ,pETHCTPHPYEMbIC Ha OOJNBIINX
Beicotax (3000 -10 000 kM), reHepUPYIOTCS B OOJACTH YCKOPEHHUSI aBpOPaJbHBIX 3JIEKTPOHOB
[1,2]. OTn u3nydeHus reHepHpyIOTCS IMy4YKaMH 3JIEKTPOHOB Ha YEPEHKOBCKOM PE30HAHCE Kak
BONHBI  albBeHOBCKoW momsapu3aumu  (L-moma), mpu  3ToM  Hambonee  S(PQPEKTHBHO
BO30YKIAOTCS BOJBI BOJHM3H PE30HAHCHOTO KOHYCA C YITIaMH BOIIHOBBIX HOpMasen O=m/2.

B pannoli pabote paccMarpuBaeTcsl pacmpocTpaHeHue y3komonocHbix KHY-m3myuenuit
U3 00JaCTH TeHepallud B BEpXHIOK uoHoc(epy. Mcmonb3yercss meTtonm mMoxenupoBanus [3],
XOpOIIIO 3apEeKOMEH/IOBABIIMK ce0s MpU HMHTEPIpETalud SBICHUH paclpOCTpaHEHHs Kak B
Oomee BbICOKOUacTOTHOHM oOmactu (KI'1,xophl) [4], Tak u B Hu3KowactoTHOU (I'm, Pc-1,2) [5]. B
[3-5] wuccnenoBanoch pachpocTpaHeHHE BOJH R-monmspusammu, 31ech OyAyT paccMOTPEHBI
BOJIHBI, MMEIOIIIUE B pailoHe HCTOYHMKA L-nosspusainuio. Moaudukamys Meroaa BKIIOYACT
y4aeT Tpanchopmanuu Moxa nogobHo [5]. . Kak u B [3], 3agaBanuce BeicoTa, L-o0onouka crapra
BonHb! (hg, L &) u pasmuunsle Oy Bprumcnsimmcs L oOomoduku M ymibl Opuxoma BOJH Ha
BbIcOTHI BepxHed uoHocdepsl (h=1000 km). Pacuersr mpoBomwimce ans wactor =100 -
250, hg=3000 u 5000xm, L¢=9,11,13, nmns craHmapTHOM Mojelu BepxHeH HOHOChEpH
Ne(MO) [3] u monereii aBpopaiibHOM 00mactu (3 Moxenu Maeda ).

Pesynbrarel pacyeToB TOKA3aiM,4TO BBIXOA BOJH L-momspuzanuu Ha HOHOC(EpHbIE
BBICOTHI oOecmeunBaeTcs X TpaHchopmanueii B R-Bomubl. Hawmbosee OnmaronpusTHBIMH
YCIIOBHSIMU JUISL BBIXOJA BOJH SIBISIOTCS HHU3KUE KOHIIGHTPAIUM DJICKTPOHOB M TSKEIBIX
nonoB (O). Haumbosnee OnarompusSTHBIMH YCIOBHAMH craprta sBiasiorces hs=3000xMm, L=9 u
YIJIBI BOJHOBBIX HOpMased Oy,>75°. Pesymprarel pacueToB comacyroTcs ¢ HaOmomaeMbIM Ha
HU3KOJIETSIIUX CIYTHUKAX MAaKCHMYMOM BEpOSITHOCTH HaOmoneHust y3komonocHeix KHY-
M3ITYYCHUA B 3UMHUE MECSIIHI [6].

1. Temerin M.,Lysak R.L. J.Geophys.Res., vol.89, 2849-2859, 1984.

2.Gustafsson G., Andre M., Matson L.J.Geophys. Res., vol.95, 5889, 1990

3. Mansuesa O.A., MomganoB O.A. PacipocTpaHeHHe HU3KOYaCTOTHBIX BOJIH B
Marautocdepe 3emnu.M.:Hayka, 1987.120c.

4 Upxuuek O., Mameriea O.A., Turosa E.E., u mp. ['eomarn. u asponomust 1986.T.26,N
.C.996-1001.

5. MambneBa O.A. XLVIII Hayunas ceccus s panguno.M. 1993.C.88-90.

6.JItro6unu A.A., Ocrameako A.A. CmupaoB B.C., TuroBa E.E., SIxumna T.A. T'eomarH. u
asporommsi. 1993.N 6.C.83-90.
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A NEW VERSION OF THE GLOBAL NUMERICAL MODEL OF THE EARTH'S UPPER
ATMOSPHERE FOR STUDIES OF POLAR PHENOMENA

A.A.Namgaladze, O.V.Martynenko, A.N.Namgaladze
(Polar Geophysical Institute, 15 Halturina Street, Murmansk 183010, Russia, e-mail:
namgalad@polar.murmansk.su)

The global numerical model of the Earth's upper atmosphere developed by Namgaladze et
al. (1988, 1991, 1994) has been improved by means of significant increase of its spatial resolution.
A new algorithm of numerical solution of the modelling equations has been constructed permitting
us to use variable latitudinal steps of numerical integration and thus to enhance latitudinal
resolution of the model at polar latitudes.

Numerical integration of the continuity, momentum and energy balance equations for
neutral, ion and electron gases as well as the equation for the electric field potential has been
performed with latitudinal steps varying from 10 degrees for the thermospheric parameters and
5 degrees for the ionospheric F2-region and protonosphere parameters at the equator to 2
degrees at the auroral zones for all parameters and the results have been compared with those
obtained by the use of the regular latitudinal grids. The comparison shows the possibility to
enhance the spatial resolution of the model at the polar regions without significant increase of the
computer time and memory.

This model has been used to calculate the non-stationary three-dimensional
distributions of electric field, thermospheric wind, electron, ion and neutral gas temperature and
concentration for the quiet and disturbed days on 24 and 25 March 1987. The results of the
calculations have been compared with empirical thermospheric and ionospheric model data as
well as with the observation data of the EISCAT incoherent scatter facility and a good agreement
between them has been found.

The interdependent variations of electric fields, winds, densities and temperatures
caused by the action of varying field-aligned currents and precipitating magnetospheric electron
fluxes have been studied and their physical mechanisms have been understood.

This work is supported by the Grants No. RLX000 from the International Science
Foundation and No. 94-05-17321 from the Russian Foundation of Fundamental Investigations.
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CBA3b TEMMNEPATYPbl HWKHEN TEPMOC®EPHI C CONTHEYHON AKTUBHOCTbIO B
3ABUCUMOCTHU OT ®A3bl QBO

B.M.Urnarses, B.A.lOroB, C.B.Hukonamkun (MK®HUA AHL] CO PAH)

IIpuBonsTCS pe3ynbTaThl UCCIEIOBAHUS KOPPEISILIMOHHON CBSI3W MEXKIY TEMIIEPaTypod HUKHEU
TepMocdepsl M IUIOTHOCTBIO TMOTOKA COJHEYHOTO H3Ty4deHWst Ha aiuHe BonHBL 10.7 cM B
3aBUCUMOCTH OT (pa3pl KBasHIBYxJeTHHX ocuwnnsinuid (QBO - quasi-biennial oscillation)
CTparocepHOro HKBAaTOPUAIBHOIO 30HAJBHOIO BeTpa. [3MepeHus Temieparypsl ObLIH
caenansl Ha wuHTeppepomeTpe Dabpu-Ilepo Mo OMIEPOBCKOMY YIIMPEHHIO KOHTYpa
KHCJIOPOAHOH smuccuu 557.7 nm B HOUHOM H3Iy4deHuH armocdepsl Ha cT. Maiimara (63.0 N;
129.7E) B 1979- 1990 rr.

IToka3aHo, 4YTO 3UMOM MEXAy TEMIEPaTypod M IJIOTHOCTHIO IOTOKA COJHEYHOIO
M3Ty4eHus] HaOnromaeTcsl oTpHULaTenbHas Koppesinus B oboux dazax QBO. AHTHKOppensauus
BO Bpems 3amamgHoi ( 1=-0.77; p=0.975) HeCKOJNBKO BBHIIIE, YeM B TepHuom BOCTOUHOH (r=-0.55;
p=0.955) dazer QBO (r - ko3 punmeHT Koppensauu, p- JOBepUTEIbHAsI BEPOATHOCTD). BecHol
oTpUIlaTebHas Koppensius HaOmomaercs B nepuon BoctouHod (aszel ( r=-0.96; p=0.955) u
nojoxutenbHas B mepuox 3amagHoit ( 1=0.30; p=0.991) ¢daser QBO. Ocenbio xapaxrtep
B3aUMHON CBS3M MEXIY TEMIIEpaTypoll M HMHIOEKCOM IUIOTHOCTH IIOTOKAa M3MEHSeTCs Ha
MPOTHUBOTIONOKHBIH, YeM BECHOW: OTpUUATeNbHasi KOppeNsluus HaOIogaeTcsi BO  BpeMs
sanafHou ( 1=-0.87; p=0.999) u nonoxurensHas B nepuon Boctounoi ( r=0.41; p=0.955) dasnr
QBO.

MEXAHWU3M OBPA30OBAHUA "MATEH" U "KANENb"” WOHU3ALUN B AHEBHOM
BbICOKOLLUMPOTHOM CJIOE F NOHOC®EPHI

B.C.Mumnranes, I"YI.Munranesa (llonapuviii ceogpusuveckutl uncmumym, Anamumsoi)

Bo3HnukHOBeHHe "miarTeH” u "kamenb” HMOHHM3AIMM B BBICOKOLIUPOTHON HOHOC(hEpe sBIsIeTCS
XOpOIIIO M3BECTHBIM JKCIIEPUMEHTANBHBIM (hakToM. B KadecTBe OOBSCHEHUS ITOTO SIBICHUS
pasHBIMH aBTOpaMM IpeIUlarajluch pas3iuyHble MEXaHHW3Mbl (OPMUPOBAHUS YIUIOTHEHUH
MOHM3AllMM Ha YpoBHE ciiog F, KoTopble, Kak NpaBMJIO, BKIIOYAIH JEHCTBHE BHEIIHUX IO
OTHOUICHHUIO K HOHOC(epe HCTOYHUKOB, HAIIPUMED, BBICHITAHUE ITyYKOB SHEPTHYHBIX YaCTHII.

B Hacrosiield paboTe ONMUCHIBacTCs emle OJUH MeXaHW3M (QOpMUpOBaHUs "TsATeH” U
"karrenp” noHM3anMH B cioe F monmspHON MOHOCKEpHl, KOTOPHIM MPHUBIEKAET JCHCTBUE JIUIID
YHCTO BHYTPEHHUX HOHOC(EPHBIX MPOIECCOB M HE MOApa3yMeBaeT BO3JCHCTBHE KaKUX-IHOO
BHEIIHUX (PaKTOPOB. DTOT MEXaHU3M ObLI BBISBIEH HAMU B XOJ€ PAaCUETOB MPOCTPAHCTBEHHOU
CTPYKTYpPBl ~ BBICOKOLIMPOTHOH HMOHOC(Ephl HpH TOMOIIM  MareMaTHYeCKOM  MOAEIH
KOHBEKTHPYIOIIEH MOJISpHON HOHOC(EpHI, yUYUTHIBAIOIICH TETIIOBOW PEXKUM 3apsHKEHHBIX YACTHII.
Mopnenp ocHOBaHa Ha MPOCTIEKUBAHUM 3a MOBEIEHHEM MOHOC(EPHOH IIa3Mbl, 3aKJIIOYEHHOH B
MarHUTHOM CHJIOBOW TpyOKe, KOTOpas IMepeMeIlaeTcs M0 BHICOKOIIUPOTHOHW 00NacTH BIOJb
TPAaeKTOPHH KOHBEKIIMH MO JICHCTBHEM MarHUTOC(HEPHOTO DIIEKTPUIECKOTO MOsl. BrisBieHHbIN
MEXaHWU3M JOJDKEH MPOSBIATHCA TNPH ABIKEHUH MAarHUTHBIX CHJIOBBIX TPYOOK BIOJH TexX
TPaeKTOPUHA KOHBEKIIMH, KOTOpPbIE HAJ OCBEIICHHOW CTOPOHOM 3eMiIM MMEIOT PE3KUi MOBOPOT
HamlpaBIeHHUs JABWKEHUS OT HampaBlIeHHOro B CTOpoHy CoslHIA K aHTUCOJIHEYHOMY.
CrnencTBUAMHU TAaKOTO PE3KOTO TOBOPOTA SIBISIOTCS CYIIECTBEHHOE PAcCOINIacOBAHHWE CKOPOCTEH
¢doTonoHM3aMK U peKoMOMHAIMK B ciioe F1, BOSHUKHOBEHHE 3HAYUTENBHBIX MPOTUBOIOIOXKHO
HalpaBJeHHBIX NPOJOJNBHBIX MOTOKOB HMOHOC(epHOi mnasmbl B cinoe F2 u gopmuposanue, B
KOHEYHOM C4YeTe, OO0JaCTH TOBBIIICHHBIX Ha JECATKM IIPOIEHTOB 3HAYEHHUH OSIEKTPOHHON
KOHIIEHTPallMM Ha ypoBHE F-Cliosl BIONB yYacTKOB TPaeKTOPUI KOHBEKIIMH, JISKAIUX BOIW3U
TOYEK PE3KOT0 MOBOPOTA HANPABIICHUS IBUKEHHSI HA THEBHOM CTOpPOHE.

PaGora BmImonHANace mnpu momuepxkke Poccuiickoro QoHma ¢GyHmaMeHTaIbHBIX
uccienoBanuii (mpoekt 94-05-16274).
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MATEMATUYECKAS MOAENb NONAPHOW U CYEABPOPAJIbHOW MOHOC®EPDI

I"'U.Munranesa, B.C. Munranes (Ilonapusiii ceoghusuueckuii uncmumym, Anamumaot)

B 80-e ronst B [II'N Opna pa3paborana mareMaTHyeckas MOJENb KOHBEKTHPYIOIIECH MOIAPHON
noHocdepsl  [1,2], KoTOpas TO3BOJMIA PACCUUTHIBATE TPEXMEPHBIC  PpaCTpeleIeHHS
HOHOC(EPHBIX MapaMeTpoB B MOMAPHOH oOmacTu, IA€ TOPHU30HTAIbHBIE JIBHYKEHUS
MOHOC(EPHON TIa3Mbl OIMPEACISIOTCA AJIEKTPUYECKUM TMojJeM KOHBeKIUH. OIHAKO pa3Mepsl
3TON OOJIACTH OTpaHMYEHBI IO ITUPOTE, W €€ TPaHWIa He OIyCKaeTcs, KaKk NpaBwiIo,HIke 60
rpagycoB. B To e Bpems Ha Cy0aBpOpalbHBIX MIMPOTax HaOMIOAAIOTCS HMHTEPECHBIE
0COOCHHOCTH B KPYMHOMAcIITaOHON MPOCTPAaHCTBEHHOH CTPYKType MOHOCHEPHI, MpeaiaracMole
MeXaHHU3Mbl (DOPMHUPOBAHHS KOTOPBIX MOIVIM OBl OBITH IPOBEPEHBI IIPU MOMOLIM MaTeMaTHYECKUX
MOJIETEH.

B macrosmeii pabore mpencrasisieTcss pa3pabOTaHHBIM HaMH YCOBEPIICHCTBOBAHHBIIN
BapHaHT MaTeMaTtndeckor Monend [1,2], KOTOpbIil MO3BOJISET PacCUUTHIBATh MPOCTPAHCTBEHHbBIE
pacrpenienieHrds: HOHOC(EPHBIX MapaMeTPOB HE TOJIBKO B MOJIPHBIX, HO M Ha CyOaBpOpaJIbHBIX
HIMPOTax. YCOBEPIIEHCTBOBAaHHBIM BapHaHT MOJIEIM OCHOBAaH HA YHCJIEHHOM PEIIEHUH CHCTEMBI
YpaBHEHUH repeHoca noHochepHon IUIa3MBI, cocrosiuien n3 ypaBHEHUI
HEPa3pbIBHOCTH,ABIKCHHUS M TEIJIONPOBOAHOCTH ITOJIOKHUTEJIBHBIX MOHOB, a TAaKXK€ YPaBHEHUS
TEIUIONPOBOJHOCTH  3JEKTPOHOB. Mozenb TO3BOJSIET  PacCYUTHIBATh  MPOCPAHCTBEHHO-
TPEXMEPHbIE paclpeneNeHns] MICKTPOHHOW KOHLUEHTPALUHU, CKOPOCTH IIOJIOKHUTEIBHBIX HOHOB,
MOHHON W D3JeKTpOHHOM Temmeparyp B mpeaenax paccrtosHuii 100-700 kM oT 3eMHOU
MTOBEPXHOCTH.

Hamu nposenena ampoOarust pa3paOoTaHHOTO BapuaHTa MaTeMaTHYECKOM MOENH.
IlomyueHHble pe3yabTaThl PAcYeTOB IMPOCTPAHCTBEHHOM CTPYKTYyphl paBHOAEHCTBEHHOU
CHOKOWHOH  HOHOC(Ephl  IMOKa3blBAlOT, 4YTO  MOIEJIb  BOCHPOM3BOAUT  OCHOBHBIC
KpyIHOMacIITaOHble HEOAHOPOJHbIE 00pa3oBaHUs B MOJSPHON U cybaBpopaibHON HOHOCHEpe,
M3BECTHBIE U3 SKCIIEPUMEHTAJIBHBIX TaHHBIX.

PabGora BemonmHsutack mpu  momAepxkke Poccuiickoro ¢oHAa (yHIAMEHTaITBHBIX
uccienoBanuii (mpoekt 94-05-16274).

1. Munranesa ["'1., Ceipaukoa T.B., Munranes B.C. u np. Biusinue KOHBEKILIMM Ha
TEMIIEPaTYPHBINA PEeXXUM HOJIIpHON noHocdeps! // ['eomarnet. u aspon.-1982.-T.22.- C.512-515.

2. Munranesa 1., Ceipaukosa T.B., Munranes B.C. u np. MonenupoBanue
MIPOCTPAHCTBEHHOT'O PACIPEAEIICHUS KOHIEHTPALMH U TEMIIEPATYPbl 3apsSHKEHHBIX YACTHILL B
noJsipHON HoHOochepe // Maremarndeckoe MOICTHPOBAHHNE KOMITJIEKCHBIX MTPOIIECCOB.
Amnaruthel.- 1982.- C.3-21.

YUCNEHHOE PELUEHUE 3AAYN O IMOBAIIbHOM PACIPELENEHUA
ANEKTPUYECKOI 0 NOTEHUMANA B UOHOCOEPE 3EMIN

PO JlykpsHOBa

Pacripenenenre  3MeKTpUYECKOTO  TOTEHIMANAa  OMUCHIBAETCS  KpaeBOW  3ajadeit s
AIUTUNTHYSCKON CHUCTEMbl YPAaBHEHHH B YaCTHBIX IPOM3BOIHBIX HA IMOBEPXHOCTH CHEphl CO
CIEIYIOIUMHU CIIeMU(UISCKUME OCOOCHHOCTAMU: (a) paszueieHue cepbl Ha TpU MOA0OIACTH,
Ha TpaHWIE KOTOPBIX CTaBIATCA KpaeBble YCIOBUS HEJNOKAJIbHOTO  Xxapakrtepa; (0)
HECaMOCOIPSKEHHOCTh U (B) BBIPOXKJICHHOCTh KPaeBOM 3a/auu. 3a/iaua pelieHa HTeparuoHHbIM
METO/IOM C PETYJISPU3YIONIMM OIeparopoM, oOpalleHHe KOTOPOTO COBEPIIAETCS C TOMOIIBIO
pasziesicHUs] MEePEeMEHHBIX IPH HCIOIb30BAHMU OBICTPOTo IMpeodpazoBaHuss Dypbe Mo OIHOM
MIEPEMEHHON U TIPOTOHKHU I10 IPYTOM.

B 3aBucHMOCTH OT pachpee/ieHUsi NPOBOJMMOCTH M TNPOJOJIBHBIX TOKOB, B paMKax
3a/1aun ObUTH BOCHIPOM3BEICHBI CYIIECTBEHHO PAa3JIMYAIONIUECs B CEBEPHOW W FOXKHOM IIarkax
pacrpenencHus AIEKTPUISCKOTO OTEHITHANIA.
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TEPMOC®EPHbIE BETPbI K TONIOCY U K 3KBATOPY OT 30HbI BbIChIMAHUH:
HABMIOAEHUA U MOAENTUPOBAHUE

C.B.JIeontseB, A.A.Hamrananze, A.H.Hamrananse
(lonaproui 'eogpuzuueckuni Uncmumym, Anamumuol; Mypmarnck)

W3mepenns MepuanoOHaIBHBIX TepMOochepHbIX BeTpoB B E-cioe nonocdeepsl, BHIONTHEHHBIE B
NPEANONYHOYHOM cekTope B obOc.Jlomapckasi ¢ momomnipto uHTeppepomerpa Pabdpu-Ilepo mo
JOTNIUIEPOBCKOMY CMELIEHUIO JIMHUU 557,7 HM, BBIABWIM CYLICCTBEHHO PA3JMYHBIN Xapakrep
MOBEZICHUSI BETPOB CeBepHee W IokHee Jlomapckoi, Haj KOTOpOM B 3TO BpeMsl HAaOMIOOANIUCDH
cusHus. CeBepHee Jlomapckod BETpbl HaIpaBieHbl MPEUMYIIECTBEHHO K 0Ty €O CpeaHel
ckopocthio okoto 100 m/c B maTepBaste 18.00 - 22.00 UT, ucnbIThIBasi HHTEHCUBHBIC KOJICOAHMS
C aMIUTUTYJOH TaKoro ke mopsinka ¥ kBazunepuomamu B 20-60 muu. FOxnee Jlomapckoit
KoJe0aHHUsT TPUMEPHO TaKOM »KE€ HHTCHCHUBHOCTH HMEIOT MECTO OTHOCHTEIbHO HYJIEBOTO
CcpemHero 3HadeHWs. bonpimyro 4YacTh BpeMeHHM KoneOaHWs ceBepHee W toxHee Jlomapckoi
HOCST TIpoTHBO(a3HbI xapakrep. B uaTepBane 22.00 - 24.00 UT ckopocTH OIU3KH K HYIIO KaK
CEBEpHEE, Tak U 1xHee Jlomapckoi.

[NombiTKa (hr3HMYEcKOl MHTEPIPETAMU ITUX NAHHBIX HAONIOACHUH Obla TpennpuHsITA
MyTeM aHajn3a pe3yJlbTaroB YHCICHHBIX MOMACIBHBIX pAcdeTOB TEPMOC(EpPHBIX BETPOB,
BBIMIOJTHEHHBIX C TOMOIIBI0 TIO0AJTbHOM Moaenu BepxHei armocdepsl [1] s ycnoBuit
CIIOKOWHBIX BBICHITIAHUHN 3-K3BHBIX AJICKTPOHOB M JJIsl YCIOBUHM CKauKOOOPAa3HOTO YCHIICHHUS WX
WHTEHCHUBHOCTH B 50 pa3 UIMTENBHOCTBIO B OAWH dYac. Pe3ynbraTtel pacdéTOB BBISBHIU
CIIeIyFOIre OCOOCHHOCTH MOBEIEHUS MEPUANOHAIBHBIX BETPOB K MOIOCY U K AKBATOPY OT 30HBI
BBICHIIAaHUI. B CIIOKOMHBIX YyCIOBHSX BETphl Ha BCEX BBICOTaX MMEIOT MAaKCHMAaJbHYIO
KOMITOHEHTY K DKBAaTOpY B IPEIMOIYHOUHOM CEKTOpPE C MIEPEeX0J0M depe3 HOIb OKOJIO MOIyHOUH
B comtacuu ¢ HaOmronenwsmu. [Ipu mepexome udepe3 30HY BBICHITAHUA OT BBICOKHX IMHUPOT K
HU3KUM UMEET MECTO IMaJIeHUE BEJIUYHMHBI 3TOH KOMIIOHEHTHI B 2-3 pa3a Ha BbicoTax BhIme 105
KM. BennumHa ckaduka CKOPOCTH BETpa BO3pPAcTaeT C pOCTOM BEIMYMHBI SJEKTPUUYECKOTO IOJIS B
MOJIIPHOM 1IATKe.

Uepes vac mocie CKaukooOpa3HOTO YCHIJICHHUS BBICHIIIAHUN CKOPOCTH BETpa CEBEpHee
30HBI BBICHITIAHWM MAJAeT, a IKHEE BO3pAcTaeT; pa3Max IIHPOTHON BapHalliM BO3MYILEHUS
CKOPOCTH BETpa TAKOTO K€ MOPSIKA WK MPEBBIIIAECT BETMUNHY IMTUPOTHOTO CKaYKa B CIIOKOMHBIX
ycnoBusix. llocie mpekparieHrss YCUIEHHOTO BBICHITAHUS BO3MYIIEHHE CKOPOCTH BETpa MMEET
XapakTep BHYTPEHHEN I'paBUTAIIMOHHOW BOJHBI, paCIpOCTpAHSIONIeca B 00e CTOPOHBI OT 30HBI
BBICBHITIAaHUHM. AHAJIN3 YUCICHHBIX PE3yJbTaTOB YKa3bIBaeT Ha HE3HAYMTEIHHYIO POJIb TEIIOBBIX
WUCTOYHUKOB B (POPMHPOBAHWU IIMPOTHBIX BapHAlMi MEPUAMOHAIBHON CKOPOCTH BeTpa B
OKPECTHOCTH 30HBI BBICHIIIAHUII MO CpPaBHEHHUIO C TIpoIleccCaMH OOMEHa HMITYJbCOM MEXIY
MOHaM{ W HEUTpalbHBIMH YacTHIIAaMU. B IeloM Bce XapakTepHbIE OCOOEHHOCTH Pe3yNbTaroB
MOJIENIBHBIX PacyéToB W HAONIOACHWH COBMHANAIOT, OJHAKO AaMIUTUTYIABl CKOpPOCTEH B
HAOIIONEHUSAX TIPEBHIMAIOT PACUYETHBIE, YTO MOXET OBITh CBS3aHO C HEBBICOKUMH 3HAYCHUSIMU
JNEKTPUYECKUX IMOJIell B pacyeTax W OTYACTH Pa3IMUYMSAIMU B CE30HE U YPOBHE COJHEYHOU
aKTUBHOCTU. [IpuHIMMUATHHBIM SIBIIIETCS OOHApPYXKEHHWE B HAONIONEHUSX W pacueTax CKadka
MEPHIMOHATILHOW CKOPOCTH BETpa TMpPHU Tepexofie 4epe3 30HY BBICHINIAHWA W HaJIHIUS
TeHEpPUPYEMBIX BbIchbiIaHUsAMU BI'B ¢ aMIuTy10i mopsiika 3Toro cKayka.

Pa6ora nmomnepxkana rpantamu No. RLX000 ®@onga Copoca u NN 94-05-17321, 94-
05-16276 PODU.

1. A.A.Namgaladze, O.V.Martynenko, A.N.Namgaladze. A new version of the global numerical
model of the Earth's upper atmosphere for studies of polar phenomena. Hact. cOopHuxk.
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W3MEPEHWE BbICOTbI U PAKYPCHOW 4YyBCTBUTENBHOCTH PAIMOCUAHMIA ANA
ONPEAENEHNA TUNOB NMA3SMEHHbLIX HEYCTOUYUBOCTEW, OTBETCTBEHHbIX 3A
WX BO3HUKHOBEHUE

B.A.llladran, C.B. Autunun (MK®@HUA Axymcxk CO PAH)

OTOXIECTBIEHUSI IPOLECCOB, MPHUBOMAIIMX K PAagUOCHUSHUAM, B paMKax Haubosee
pa3paboTaHHBIX B HACTOAIIEEC BpeMsl THUIOB IJIa3MEHHBIX HEYCTOWYHMBOCTEH, MOINIO OBITh
OCHOBaHO Ha U3MEPEHUIX paclpeeleHNs PaJuOCUSIHUN TI0 PaKypPCHBIM YIJIaM U BBICOTaM.

Jluneitnas Tteopusi Papmu-bynemanoBckoit (Pb) HeycTOWYMBOCTH JOMycKaeT ee
pasBUTHE Ha PaKypcHBIX yIilax MeHee OAHOTO rpanayca. KBasmnmHeiiHble oleHKH 0e3 0COObIX
MPEINOIOKEHNH PaCHIMPSIOT 3TOT auama3oH a0 1-2 rpamycoB. OObsicHeHWe HaOIIOMEHUH
pamuocusiHMi Ha OONBLIMX PaKypcHBIX ymiax B pamkax Pb HeEyCcTOMYMBOCTH BCTpedaeT
OomplMe TPYAHOCTH. JTa HEYCTOWYMBOCTH MOXET pa3BUBaTbca He Bbhime 120 k.
Pamunocustausa, nHaOmromaBmiMecs Ha paKypcHBIX yrimax Oomee 2 TpaaycoB, MOTYT OBITH
OOBSICHEHBI Pa3BUTHUEM JICKTPOCTATHUECKOW MOHHO-IIMKI0TpoHHOU (U1]) HeycToiunBocTH. DTa
HEYCTOMYUBOCTh pa3BUBAETCS BbIlIe 120 KM.

I[lo  pesynbraraMm  HaONIONCHWI  PAJUOCHSHUNM  HAa  BBICOKOIOTCHI[MAILHOM
paaMoNIOKAIIMOHHONW CTaHIMM, IO3BOJISABLIEH NPOBOAWTH JOCTATOYHO TOYHBIE M3ME- PEHUs
BBICOTHI PAAMOCHSIHUM, MOCTPOMJIM PacCHpelesieHHsT PaAXOCHSIHUI MO PaKypCHBIM yrjlam Ajist
JIBYX BBICOTHBIX JUAra3oHOB: Hibke 120 KM. W BbIIIE, IJie MOTYT HaOmonarbes aubo b nmmubo
NI HEeycTOMYMBOCTH, COOTBETCTBEHHO. OTMEYAETCS, YTO B XOPOIIEM COOTBETCTBUU C TEOPUEH,
pagMoCUSTHUS HIDKHETO sipyca - HaOmonmaromuecs Hmke 120 KM, IperMyIIeCTBEHHO
PETUCTPUPYIOTCST BOJIM3M HYJEBBIX PAaKypCHBIX YIVIOB M Ha yIIax, OOJBIIMX 3 Tpaaycos,
MpaKTHyecekn He HaOmromaroTcs. PagmocusHus BepxHEro spyca - HaOmromaemble Bbime 120
KM, cBsi3aHHbIe ¢ V1] HeycTOWYMBOCTHIO, HAOIONAIOTCS ¢ HAUOOJIbIIIEH BEPOSATHOCTHIO Ha yIlax
OTIMYHBIX OT HYJEBBIX U B 00Jiee MMPOKOM Juana3zoHe yros, yeM @b HeycToiuuBoCTS.

BO3BY)XOEHWUE HY-BOJTH BO BHELLUHEW MOHOC®EPE MYYKAMU YCKOPEHHbIX
ANEKTPOHOB

B.B.BacwkoB (M3MHPAH)

[lpuBoauTcs pacyer MHTEHCHMBHOCTH BO30yxaeHus KHY-BosH Ha mepenHeM (poHTE Iydka
CBEPXTETIOBBIX AIIEKTPOHOB, CO3/1aBaeMbIX B HOHOC(hEpe Moj| IeHCTBHEM BHEITHUX HCTOYHHKOB
W pacmpocCTpaHstommxcs u3 noHochepsl B 1urazmochepy. Haiinen mHTErpanm or MHKpeMeHTa
MYyYKOBOW HEYCTOHYMBOCTH IO BPEMEHH Ui BOJNHOBOIO IIaKeTa, IEepeceKaroliero 00JacTh
HeycTrorunBocTd. llpenamnomaraercs, 49to xapakTtepHoe Bpems GOPMHUPOBaHHA Iy4YKa B
noHoc(epe MaJo Mo CPABHEHHUIO C BPEMEHEM €r0 PACIIPOCTPAHEHUS B TOUKY HAONIOICHHUS.

PaccmarpuBarotcest Tpu THIIA BO30YKIA€MBIX BOJIH:

1. NoHHO-IIMKIIOTPOHHKIE KoJieOaHus,
2. Konebanus, oTHOCAIHECS K HU3KOYAaCTOTHOMY TUTa3MEHHOMY PE30HAHCY,
3. Marautorunponunamudeckue (MI]1)-BomHBLI.

[lepBbie nBa THITA KOPOTKOBOIHOBBIX (ITOTEHIMAIBHBIX) KOJIEOAaHUH MOTYT BO30YKIaThCs
JJIEKTPOHAMU CO CKOPOCTAMH MeHblie AnbdBeHoBckord. MIJI-BONHBI B3aUMOICHCTBYIOT C
0oJiee BHICOKOSHEPTHYHBIMH dacTuliamu. [lokazaHo, 4To WHKpeMeHT B030yxkiaeHus MIJl-BoiH
Man mo mapamerpy m/M = 1/1836. Onnako 3(p(eKTHBHOCTh B3aWMOAEUCTBHS OBICTPON
MarHuTo3BykoBO# (BM3)-BOJIHBI ¢ PE30HAHCHBIMU AJIEKTPOHAMH MOYKET CYIIECTBEHHO BO3PAacTH B
cllydae, Korja ee rpymnmnoBasi CKOPOCTh B HANPABJICHHH MarHUTHOTO TIOJS COBIMAJAeT ¢ (pa30BOH
(yKa3aHHOE yCIOBME aHAJOTMYHO W3BecTHOMY ycioBuio JKanapena s Oonee
BBICOKOYACTOTHBIX CBUCTAIIMX atMocdeprkoB). HaiieHa 3aBHCHMOCTH BOJHOBOTO BEKTOpa U
CKOpOCTH Taknx bM3-BOJH OT MX YaCTOTHI.

OO6cyxmaeTcst  BOSMOXKHOCTh ~ NPUIOKEHHS  PACCMOTPEHHBIX  IPOIECCOB IS
unTepnperanuu 3¢gdexroB Bo3Oyxnenuss KHU-BoIH B HarpeBHBIX 3KCIIEPUMEHTAX.
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MPOTUBO®A3HOE NOBEAEHWE NEKTPOHHOW TEMMEPATYPbI B E U F CNIOSAX
WOHOC®EPBLI NPU CUIIBHOM SNEKTPUYECKOM NOJE

A.E. Koznosckuii, T. Typynen, B.B.JIsukwuii, FO.Mannunen, B.B.Cadapranees.

Ha ocnoBe manubix EISCATa momydeno, 4to B HEOCBEmeHHONW HOHOC(Epe TpH CHIFHOM
anektpudeckoM none (80MB/M u Gonee) B 00macTu MOHWKEHHON KOHIEHTPALIMH MOHOCQEpPHOH
IUIa3Mbl  HaOMIOaeTcss yMeHblIleHHe Temmeparypel siektpoHoB (Te) B F-cmoe mpm
OJHOBPEMCHHOM 3HA4YMTEIBHOM €€ yBenuueHMH B E-cimoe. DTo sBIEHHE OKa3bIBaeTCS
XapakTEePHBIM JJIs1 BBICOKOLIMPOTHBIX TIa3MEHHBIX KeJI000B.

Ha ocHoBe crarucThueckoro aHaiau3a MokazaHo, 4yro Te B F-cioe B 3HauuTEeNbHOMU
CTETIEH! OIpPEAEISIETCS MHTEHCHBHOCTHIO JIEKTPOHHBIX BBICHINAHUM, B cioe ke E sta cBs3b
ropazno ciabee. B To ke Bpems, KaKk M3BECTHO, CHJIBHOE 3JIEKTPUYECKOE II0JIE CIIOCOOHO
cyumiecTBeHHO yBenuuuth le B E  cioe (nmpu  passutum  Papreil-bynemanoBckoit
HEYCTOWYMBOCTH), OHAKO B F-clioe 3TOoT MexaHn3M He paboTaer.

AHTHKOPpEIALUS BEIMYUHBI SJIEKTPUYECKOTO MO W HMHTEHCHBHOCTH 3JIEKTPOHHBIX
BBICBITIAHUH MTPUBOAXT K poTrBO(hazHomy noseaernto Te B E u F criosix.

WOHHBIA COCTAB D-OBNACTU WOHOCO®EPbI B CITYHYASX BbICBINAHUA NPOTOHOB
CONHEYHBIX KOCMUYECKUX NTYYEU

I'A.llerpoBa, B.A.BnackoB (llonapHuiii I eogpuzuneckuit Uncmumym Mypmanck)
E.Typynen (I'eousuuecxas Obcepsamopus, Codankrons)

Ilo cryTHUKOBBIM JJaHHBIM O IMOTOKaX MPOTOHOB ¢ sHepruei 4.2-500 M»aB,u3MepeHHBIX BO BpeMs
COOBITHI BBICHITTAHUS COMHEYHBIX MPOTOHOB (SPE's) 12-14 aBrycra u 23-24 oxtsa0psa 1989 rona,
BBIYUCIICHBI NMPOoGMIn (QYHKIMH HOHOOOpa3oBaHuA.C HMX MOMOINBIO M IPH HCIOIb30BaHUH
JIETAIBHOW MO/IeNIM MOHHOW XxuMuHu, pa3Butoi B III'M, BBINOJHEHO YHUCIEHHOE MOJIEIMPOBAHKE
cocraBa noHOochepsl Ha BbicoTax 50-90 kM. Mcnonb3oBaHHAash MOJENb YIOBIETBOPUTEIHHO
BOCIIPOM3BOIUT Npodmin, u3mepenHsie Bo BpeMs SPE 12-15 asrycra 1989.

[TocpenacTBoM Macc-CIEKTOMETPHUUECKHX M3MEPEHUH YCTaHOBJIEHO,UYTO MOHHBIM COCTaB
D-o6nacTi XapakTepusyercsi npeoOiiajaHueM MOJICKYIspHbIX moHOB O2+ u NO+ B BepxHei
yactu D-o6nactu (Beime npumepHo 80 KM ) U npeobiaaHieM KJIACTEPHBIX HOHOB B OCHOBHOM
H+(H20)n B HIKHEH e¢ yacTy.

B mnactosmeit pabote wuccieqoBaHa Bapuanys COCTaBa TOJOXKHUTEIBHBIX HOHOB B
3aBHCUMOCTH OT CTEHEHH BO3MYLICHHOCTH, BPEMEHH CYTOK M CE30Ha Toja B TEpPMHHAX
napamerpa f+, paBHOTO OTHOLIEHHIO CYMMAapHOH IUIOTHOCTH IPOTOHHBIX THIPAaTOB K CyMMe
MOJIEKYJISIPHBIX HOHOB.

PacueramMn ycTaHOBIE€HO, YTO POCT CKOPOCTH MOHH3AIMM, KOTOpas SBJISETCS
MIOKa3aTeJieM CTENEHH BO3MYIIEHHOCTH HOHOC(EpHI, MPUBOAUT K YMEHBIIEHHIO COACPIKAHHS
MPOTOHHBIX TUAPATOB Ha (PUKCHPOBAHHOHN BBICOTE M CHM)KEHHIO TTOTOJIKA 00JIACTH TpeoOiaIaHusl
MPOTOHHBIX THAPATOB.

AHanu3 CyTOYHON M CE30HHOH BapualMi OKa3aJjcsi BOSMOXHBIM Omaromapsi mopoOuio
npoduiel CKOPOCTH HOHM3AaUUM W OMM30CTH €€ 3HAYeHWH M7 MOMEHTOB BpEMEHH
,COO0TBETCTBYIOMUX yciaoBusaM fHs 1233 UT(3eantHsiii yron Z=84.6) u noun 2300 UT (Z=123.12)
B xone coObITus 23 okTsa0ps 1989 roma m nHEBHBIM JieTHUM ycnoBusM 14 asrycta 1989 roma
0315 UT (Z=84.6).

Pacuersr mokazamm, dYro BBICOTA TMepexoma MexAy oOmacTaMu mpeoOragaHus
MOJIEKYJISIPHBIX M KJIACTEPHBIX MOHOB IMOJHMUMAETCA OT 74 KM B YCIIOBHSX JHA 10 78 KM B
YCIIOBUSAX HOYM OCEHBIO (cOObITHE 23 OKTAOps) M paBHA 82 KM B JHEBHBIX JIETHHX YCIIOBHAX
(coObITHe 14 aBrycra), 4To Ha 8 KM BBIILE, YEM OCEHBIO.
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PROTON-HYDROGEN ATOM TRANSPORT IN THE ATMOSPHERE:
A COMPARISON OF CALCULATIONAL TECHNIQUES

B.V. Kozelov, V.E. Ivanov (Polar Geophysical Institute, Apatity)
D.T. Decker (Institute for Space Research, Boston College, Newton, MA 02159, USA)
B. Basu, J.R. Jasperse (Phillips Laboratory, Hanscom AFB, MA 01731, USA)

This paper compares three methods for calculating the transport of energetic protons and
hydrogen atoms in the earth's atmosphere. The methods are (1) a Monte Carlo (MC) simulation,
(2) a discrete energy loss solution to the linear transport (LT) equations, and (3) a continuous
slowing down approximation (CSDA). In the calculations performed, all three methods used
similar cross sections, the same three component (N,,0,,0) neutral atmosphere, and incident
isotropic Maxwellian proton fluxes of various characteristic energies (1-20keV). A variety of
results will be presented including energy deposition and ionization rates, ev/ion pair,
hemispherically averaged differential fluxes of protons and H atoms, energy integrated differential
fluxes, and proton and H atom flux fractions. It was found that the results obtained from the
different techniques are in reasonably good agreement. However, the MC simulation can include
processes such as beam spreading and magnetic mirroring that are neglected in the other two
models. The differences that these processes can cause and the possibility of using specific MC
results to improve the results from the LT or CSDA models will be discussed.

B3AUMOCBA3b KBA3WABYXIETHUX OCLlI/IHv‘/'ILI,I/IVI (KAo) B NAPAMETPAX CJ10A Es U
B METEOXAPAKTEPUCTUKAX HEUTPAIIbBHOU ATMOC®EPDI

JI.B. Eroposa

Ha ocHOBe pacueToB perpecCMOHHON 3aBUCHMOCTM MEXIy I[apaMeTpaMu BEPOSTHOCTH
nosiBJICHUsI  criopaguieckod wnonmszammu E cimos (PEs) Ha Tpex paguoiauHUSIX HAKIOHHOTO
30H/IMPOBAHMS W BEPOATHOCTH 3amagHoro Berpa (PB3), BeIuecieHHOTo Mo a’poOrHYecKuM
JAHHBIM JEBSITU METEOCTaHIMU ceBepo-3amaaHoro peruoHa Poccum 3a mepuon 1976-1989
IT.C/I€JIaHbI BBIBOJIBI:

(1) Mexnay mapamerpamu PEs u PB3 B 3uMmHNI iepron nMeeTcst ycToiunBas TMHEWHas CBS3b Ha
yetpipex ypoBrsx (500,300, 100 u 50) m3obapuyecknx moBepxHocTeid. KoaddummenTt nuHeiHON
perpeccud, B cpeaHem, paseH 0,7.

(2) KBazuasyxunernss ocunnsnusa B PEs umeer, ckopee Bcero, BETpoBoe MPOUCXOXKICHHE.

(3) IoatBepxkmaercst mpemanoioxkeHue o ToMm, 4ro ucrouynnkoM KJ/IO B E croe spustorcs
cTparocdepHble BO3MYILEHHS, KOTOpbIE MEpeNalTcs B HIDKHIOW TepMocdepy MocpeacTBOM
pacripoCTpaHeHHs BBEpX IJIaHETaPHBIX BOJIH.
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BOJIHOBbIE ABNEHUA B NOHOC®EPE MO AJAHHbLIM AOMMEPOBCKOrO HAKIIOHHOIO
30HONWPOBAHUA B AKTUBHbIX 3KCMEPUMEHTAX

H.®.bnarosemenckas, O.B.Konocos

OO0cyXIatoTcst pe3yabTaThl HAOMIOACHWH METOIOM HAaKJIOHHOTO PaHO30HINPOBAHUS PPEKTOB
BOJIHOBBIX BO3MYIIIEHUI B HOHOC(EPE, COMPOBOXKIAIOIINX BHIOPOCHI APOB IIEIOYHBIX METAJUIOB
Ha Bbicorax Huxke (140-160 kM) m Bbime (400-500 kM) makcumyma F-cios moHOC]eEpHI.
IIpoBenens! HaOMIONCHNS B 12 aKTUBHBIX SKCIIEPUMEHTAX B CpEAHUX MHpoTax (odomoukm L=1,5-
2,0). B 10 sxcriepuMeHTax pEeruCTPUPOBAIUCH PETYISPHBIC BOJHOBBIC U3MEHEHHS JOIIIICPOBCKUX
criektpoB KB-curnamos. @ukcupoBanuck BO3MYIICHHS JBYX THIOB depe3 15-20 mMuH. mocne
WHKEKIIMA ~ TIApOB  CMeCH.  J[MUTenpHOCT,  BONHOBBIX  BO3MYIIEHWH  TOCTHTaia
npomonkuTensHOocTH A0 1 waca. Ilo Bpemenm BomHOBBIE 3((EKTHI COOTBETCTBYIOT
3aKJIFOYUTCIIBHON CTalWH Pa3BUTHS MPOIECCOB BO3MYIICHUH B MOHOC(HEPHOH IUIa3Me MocCie
BBIOpOCa MpUMecH B HOHOCheEpeE.

SOME PECULIARITIES OF HIGH-LATITUDE IONOSPHERE DURING SPRING EQUINOX

Sergei M. Chernyakov, Nina V. Shulgina (Polar Geophysical Institute, Murmansk)

The complex of traditional ground observations methods (a vertical sounding ionosonde and
magnetometers) situated near Murmansk (polar latitudes) was supplemented with measurements
of total electron content (TEC) by means of navigational satellite signals. The measurements of
satellite Doppler signals were carried out at spaced points which were located in the auroral and
subauroral zones. Availability of two independent Doppler measurements gives an opportunity to
obtain TEC values which can be used for investigation of ionospheric structures and their
dynamics in conditions of disturbances. Use of ground data permitted to interpret structural
variations of latitudinal profiles of vertical electron content, in particular, a phenomenon of
creation and change of ionospheric troughs. For the quiet magnetic and ionospheric period we
have latitudinal profiles of vertical electron content without sharp gradients, but the substorms
give very structural profiles. It can see visually development of the main ionospheric trough and
its peculiarity: a narrow trough of ionization which corresponds the phenomenon of Sub-Auroral
Ion Drift. An east and a west electrojets give different influence on the structures development of
the ionosphere during a substorm.
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0 BO3MOXHOCTU MOHUTOPUHIA TMABHOIO NOHOC®EPHOI'O MPOBAJIA HA
CUCTEME BY PAJMOTPACC BO BPEMA CYBBYPb

J.B.bnarosewenckuii, T.JI.bopucosa

Paccmotrpensr 3pdexTsl BO3mEHCTBHS TIIABHOTO HOHOC(HEPHOTO TIpoBaja OJHOBPEMEHHO Ha
naTh cyOaBpopanbHbiX BYU  pagmoTpacc pasnMuHON OpUEHTAUM W MPOTSKCHHOCTH.
OOHapy>KeHbI XapaKTepHbIE N3MEHEHHUSI YPOBHS CHTHajla B MECTE MpUEMa, a3UMYTaJIbHBIX YIJIOB
MPHUXOa BOJH W JOIJIEPOBCKOTO CABHTa YaCTOTHI B 3aBUCHMOCTH OT BPEMEHH, MarHUTHOU
BO3MYIIEHHOCTH M PACIOJIOKEHUSI Tpacchl OTHOCHUTENBbHO TNpoBana. [lokasaHa BO3MOXHOCTb
KOHTPOJII B pEaJbHOM BpEMEHH TMOJOKEHUS TOJSIPHOW CTEHKH IpOBajlla M TEM CaMbIM
WHBapUAaHTHOW MIMPOTH (KaK WHAEKca Treo(r3uYecKod aKTUBHOCTH) TpaHumbl auddy3Horo
BBICBHITIaHMS, a TAK)KE TOPLIEBOU 3aX0OAHOW CTEHKM MpoBala.

JleTanbHO HMCCIIEAOBaHbl MEXaHU3MbI BOZHUKHOBEHHS OOKOBBIX OTKJIIOHEHUH PaarOBOJH
Ha TpaJieHTaX WOHM3AIWHW TONSIPHONW CTEHKH IMpoBaja M 3a CYET PaKypCHOTO paccesHUs Ha
aBPOPABHBIX HEOTHOPOTHOCTSIX MOHOChephl. O6cyxnaroTcs 3pdexTsl cydOypru B mapaMmerpax
CUTHAJIOB. Pe3ynmbraTbl COOTBETCTBYIOIIEIO YHCICHHOTO MOJICITUPOBAHUS OATBEPKAAIOT
JTAHHBIE KCTIEPUMEHTA.

BKNAL 3NEKTPOH-UOHHbIX COYOAPEHUIA B ABPOPANBHOE NOMOLWEHUE
PAOVOBOIJIH

B.K. Ponnyrun, A.I1. Ocensa u 1. Kupksyn

Bbutn pacuuTaHbl BBHICOTHBIE MPOQHIN TOJHOTO MONIOMICHHS PaJdOBOIH Ha YacTOTe 32 MIII
OTJENIBHO Ui COYIapeHWH D3JeKTPOHOB C HEWTpajJaMH W C HWOHaMM s 28 aBpOpasIbHBIX
CIIy4aeB, NPUXOASILINXCS Ha 6 HOYEH B pa3sInuHbIE CE30HBI rofia. DIEKTPOHHAs KOHLIEHTPALUS 1
JNEKTPOHHAs Temmeparypa Obuin B3sThl W3 JaHHbIX EISCAT'a, a coctaB HeWTpanbHOI
arMocdepsl Haxomwics 1o Momenu MSIS-90. B paccMOTpeHHBIX ciydasiXx BEIHYHHBI
CYMMapHOTO MOTIONIeHNUs 3akitoueHbl Mexay 0.19 u 2.7 6. BrICOTHBII MAaKCUMYM 3JIEKTPOHHON
KOHIICHTPAIIUU pacrioyiaraics B 6onpmuHCTBE cirydaeB Mexxay 100 u 120 kM. [lons mormiomenus,
00yCJIOBJIEHHOTO 3JIEKTPOH-MOHHBIMH COYyAapeHUsMH, KonebneTrcst oT 2% (yTpeHHHH CeKTop B
utone) 10 43% (BeuepHHil CEKTOp B ampese), a HHTEPKBAPTIWIbHAS IMHUPOTA €€ PacIpeaeICHIs
nexut B npenenax ot 10% o 20%. Takoit 3ameTHBIN BkIaa 00ycioBiIeH TeM, 4to B E-obnmactu
BO BpeMs BO3MYLICHMH YacTOTa AJIEKTPOH-MOHHBIX COyJapeHUil CpaBHUBAeTCA, a HEpPEeNKo U
IIPEBBIIIAET YACTOTy COyIapeHuil ¢ HelWTpanamu. IlomydyeHHas 3aBUCMMOCTB IEKTPOH-UOHHOIO
NOIVIOMIEHUs] OT MAaKCHUMaJbHOM  OIEKTPOHHOW KOHLEHTPALlMM XOPOLIO  COTBETCTBYET
KBaApaTUYHOM.
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CMHXPOHHbIE MUKPOBOJTHOBLIE HABJIIOAEHWA CTPATOC®EPHOI0 O30HA B
ABPOPAJIbHOW 30HE

10.10. Kymukog, JL.II. boposkos,l.B. Ky3nenos, A.b. Mazyp, B.1. Hocos,B.I'. Peickus,
E.B. CyBopos, I. ButT, b. I'yctaBccon, A. Huctpem, A. Ctun

MUKpOBOHOBBIE HAOMIONCHUS O030Ha B CTparocdepe aBpOpPaibHBIX MIMPOT  BBISIBHIM
3HAYUTEIbHYI0 M3MEHUYMBOCTh O3 Ha pa3HBIX BBICOTHBIX YPOBHSIX M C Pa3HBIM BPEMEHHBIM
uHTepBaioM. K Haubonee HMHTEpeCHOMY pe3ynbTaTy 3THUX HAONIONEHHH CIelyeT OTHECTH
OTKpBITHE OBICTPOINIEPEMEHHBIX (MEHEE OIHOTO yaca) BapHalui colepKaHusl 030Ha Ha BHICOTaX
oonee 30 kM /1,2/. CymecTByeT AWHaMHYecKHil (BOJTHOBOW) moxmxof /3/ K WHTEpHpeTaluu
"OBICTPHIX" BapHalldil 030Ha, KPOME TOTO, K YUCITy BO3MOXHBIX HCTOUHUKOB Bo3eiicTBus Ha O3
ClIeyeT OTHECTH BTOPKCHHE OHEPTUYHBIX 3apsDKCHHBIX 4YacTUI] B BEPXHIOI IOJIPHYIO
armocdepy. HemnpsambeiM ¢akToM, NOATBEPXKIAIOIUM CKAa3aHHOE, SBISIETCS PErUCTPALMS
KpaTKOBPEMEHHOTO (TIPOAOIIKUTEIFHOCTHIO OKOJIO 8 4acOB) YBEJIMUCHUS KOHLIEHTPAIIMK 030Ha Ha
BbicoTax 40 - 50 kM B 1.5-2 pa3za BO BpeMsl TeOMarHUTHONH aKTMBHOCTH. D(PQPEKT MmoayUueH B pe-
3yIbTaTe HAIMUX MUKPOBOJHOBBIX HaOmrofeHuid o3oHa 23-24.09.86 B Amarurax mpu HAIWYAH
MarHuTHOM Oypu (CHUIBHOE TMOJSIPHOE CHUSIHME, AaMIUIMTyJa W3MEHEeHHs H-KOMITOHEHTHI
MarHuTHoOro noist coctaBmwia ~ 800 ). s BeISCHEHUS TIPUPOIBI BapHAIM TOJISIPHOTO 030HA
MBI Pa3BEpPHYJIM HUICHTHYHBIC O30HOMETPHUYECKHE KOMIUIEKCH ammaparypsl B Kupyne (68c..,
20B.0.) u B Amnarurtax (67c.mr., 35B.1.) U mpoBenu NPOOHBIE OJHOBPEMEHHBIE HAONIO- JCHUS
cTparocdepHoro o3oHa (BpamiarenbHbii nepexox 10,0,10 - 10,1,9 ¢ pe3oHaHCHOH YacTOTOU
142175.1 MI') 9-10 depans 1994 roma. Takoli 3KCHEPUMEHT JOJIKEH CIIOCOOCTBOBATH Oolee
YETKOMY pa3lIesIeHHI0 (DU3NYECKUX TMPOLECCOB CpenHed arMocdephl, OTBETCTBEHHBIX 3a
MIPOCTPAHCTBEHHO-BPEMEHHbIE Bapuallud o30Ha Bbime 20 kM. l3meputenbHas TeXHUKa
MO3BOJISUIa OTPEACNIATh BEPTHUKAIBHOE pampeieiieHue 030Ha B uWHTepBasie BbicoT 20-50 kM c
BpPEMEHHBIM pa3pelieHneM okoyio yaca. 10 ¢eBpass pe3yasTaThl MUKPOBOJIHOBBIX HM3MEPEHUH
03 B Kupyne comocrtapneHsl ¢ HaHHBIMH 030HO- 30HAa ECC-4A, 3amymieHHOro Ha OajuioHe B
Ocpeitamxe (30 km ot Kupysnsl). [Ipu 3ToM monydeHo xoporiee comiacue (B mpexaenax 15%)
BEPTUKAJBHBIX paclpeneneHuii o3oHa Ha Bbicotax oT 20 mo 30 kM. A Opu CpaBHEHUH
BEPTUKAJIBHBIX paciipeiesieHnii o30Ha Haa KupyHoit 1 Anarutamu He OOHapy>KEHO BPEMEHHOM
koppemsiiun B moBeAeHun O3. Hamo 3ameTuth, uTO CHHXpOHHBIE HaOmromeHust O3 ObuTH
BBITIOJIHEHBI B TICPUO]] CITIOKOMHON reOMarHUTHOM 00CTaHOBKH. [10-BUAMMOMY, IPOCTPAHCTBEHHAS
CTPYKTypa pachpefesieHus O030Ha B O3TH JHHU CIOXHJIACh IOA BIMSHUEM TUHAMHUYECKHX
MPOLIECCOB.

1. O.H. bopucos, B.M. Jlemkun, }O.1O. Kynukos u ap., U3s. AH CCCP
Cep. (PAO),T.25,10, C. 1033-1039, 1989.

2. Yu.Yu. Kulikov, I.V. Kuznetsov, A.F. Andriaynov et all., J. of Geophys. Res.,
V.99,D10,P.21109-21116,1994

3. T.L. Erukhimova, V.Yu. Trakhtengerts, J. of Atmospheric and Terrestrial Physics, V.57,2,P.135-
139, 1995.
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BO3MOXHbIN MEXAHU3M BNUAHWUA MEXMNAHETHON CPEQbI HA KITUMAT U
NANEOKIUMAT

I1.®. Kpeivckuii (MK®HA CO PAH, Axymcex 677891, np.Jlenuna,31)

B [1] npeanoxen MexaHW3M Iepeadd MOMEHTa MMITyJIbca arMoc(hepe OT COTHEYHOTO BETpa U
MMII. BpamarenbHblii MOMEHT HaIlpaBJI€H BOKPYT T€OMarHUTHOM OCH Ha BOCTOK, COCTaBJISET
10*' guH.CM M BBI3BIBAET 30HAIBHYIO LUPKYIANUIO arMochepbl Ha aBPOPaIbHBIX IIUPOTAX.
Cuna Kopuosnrca ypaBHOBEIIeHa IIUPOTHBIM TPAHEHTOM JaBieHrs. Ha aBpopabHBIX mMUpoTax
CO3/IaeTCsl TCIUIOBOM Oaphep, pasIeIsIONUi  XOJNOAHYI0 arMocdepy TMONSAPHOW INAnKu U
TEIUIOBYI0 arMoc(epy HU3MIMX MUPOT. M3MeHeHust B MexIuiaHeTHOW cpene ¢ 11 u 22 nerHei
MEPUOINYHOCTHIO BBI3BIBAIOT KoJieOaHWsa KimMara. [lociie WHBEpCHM TEOMAarHUTHOTO IIOJIS
BpalnaTeabHBId MOMEHT MEHSET 3Hak. TerutoBoi 6aprep paspymaeTcs, TEeIUIO ¢ HU3IINX IHUPOT
MepeMeniaeTcss B MOMIPHYIO MIANKYy M YXOAUT B KOCMHUYECKOe mMpocTpaHcTBO. CpemHsis
TEeMIIEpaTypa IOHMIKAETCA, BO3HUKAET OJICACHEHHUE, MOHUXKAETCAd YPOBEHb OKEaHa, MEHSETCA
naneoknumar. Ilocnenuss muBepcust npoumenuisisi 10 ThicsY €T Ha3aa BbI3Bajla MOTEIUICHUE,
MOBBIIIICHUE YPOBHS OKeaHa W oOpa3oBanue bepuurora mposimBa. CONIacHO MPEJIOKCHHOMY
MEXaHU3My COJIHEUHAs aKTHBHOCTH BIMSACT HA KIMMAT, a MHBEPCUM T'€OMAarHUTHOTO TOJS - Ha
MaJCOKINMAaT.

1. Kpoimckuii I1.®. I'eomarnerusm u asponomust. 1993.T.33.N3,C.7.

HEKOTOPbIE PE3Y/IbTATbI U3MEPEHWA NPU3EMHOIO O30HA HA KONbCKOM
NOonyoCTPOBE

B.®.Jlapun,

M.N. benornasos, A.H. Bacunses, C.A. PymsiHues
(Ilonapnoii eeopuszuveckuti uncmumym, Anamumat)

OO6cyXIat0Tcsl MpeBapUTEIbHBIE PE3YNbTaTbl M3MEPEHHH COAEp)KaHUS O030Ha B TNPU3EMHOM
cioe arMocdepsl, BEIMONHSIEMbIX [lonsapHbIM reodn3ndeckuM HHCTUTYTOM B TeueHue 1993-95rr.
B TpeX MNPOCTPAaHCTBEHHO-PA3HECEHHBIX TOYKaxXx Ha KoJbCKOM MOIyOCTpOBE, a HMEHHO: B
HEHTpaJbHOW YacTH T AMATUTH, HA PpACCTOSHUM TpUMEpHO 15 KM oOT T.AmatuTel; B
reopmsuueckorr  obceppatopum I[II'M  JloBozepo. M3mepeHus NpPOBOAWINCH C TOMOIIBIO
030HOMETPOB, Pa3pabOTAaHHBIX Ha OCHOBE XEMOJIIOMHHHCLIEHTHBIX CEHCOpOB Ilmapomereo-
unctutyta (. Caskr -IlerepOypr).

AHanu3 UMEIOIUXCS TaHHBIX TO3BOJIAET CIEIATh CIIEAYIOINE BHIBOIBI:
1. B mpenenax ropoma mpu Temmeparypax MeHbie 15° C, XapaKTepHBIX ISl apKTHUYECKUX
paiioHOB, HaOIIOOAeTCsl BBI3BIBAEMOE AHTPONOICHHBIMU (DAKTOPaMHU YMEHBIIEHHE COIACpPKAHUS
NPU3EMHOT0 030HA BILIOTH O NPAKTHYECKH ITOJTHOTO €r0 YHUYTOXCHUSI.
2. Ilepexon arMochepbl B pexXUM TIOJIIPHOM HOYM MPHBOIUT K CHIILHOMY OCJIaOJICHHIO CPeIHEH
CYTOYHOM BapHallM¥ KOHLEHTPALUU 030HA B MPU3EMHOM arMOC(hEpHOM ciioe, YTO 00yCIIOBIIEHO,
Mo Bcel BEPOSITHOCTH, HMCUYE3HOBEHHEM B JTOT IEPHOJ COJHEUYHOW YABTPaduOIETOBOM
pamnanuu. IIpm 3TOM MOXHO TOBOPHUTH O TOM, YTO CYTOYHBIE HM3MEHEHHUS JWHAMHUYECKHX
aTMOC(epHBIX TPOIECCOB BBI3BIBAIOT JIUIIL HE3HAYUTENbHbIE HW3MEHEHHWS B COJCPKAHUH
MIPU3EMHOTO 030Ha.
3. O6cepBaropust JIoBo3epo, O-BUANMOMY, HE MOXKET OBITH MCIIOIH30BaHA B KAYECTBE CTAHITUH
(OHOBOrO MOHHMTOPHHTA arMoc(epbl, TaK KaKk Ha JIaHHbIE HM3MEPEHWH 3aMETHOE BIIMSHHE
OKa3bIBAIOT MPOMBIIIJIEHHBIE HICTOYHUKH aTMOC(EPHOTOo 3arpsi3sHeHus (mpasa, 3TO yTBEPKACHUE
TpeOyeT AOMOIHUTEIBHOTO U3YYCHUS).
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OPTICAL EMISSION IN THE ATMOSPHERE CAUSED BY ROCKET LAUNCH

Vartan R. Tagirov (Polar Geophysical Institute, Apatity)
Vladimir A. Arinin (Russian Federal Nuclear Centre, Arzamas-16)

During auroral observations in Frantz Jozeph Land, (Heis Island, geog. lat. 80.55 , long. 58.00 )
on 23 December 1987 an atmospheric phenomenon was registered by optical instruments (all-
sky TV and photographic cameras) which obviously had human made features. It represented a
bright circular shaped luminous object with light greenish color which appeared at 11.14 UT at the
southern horizon and rapidly expanded and in five minutes reached the zenith of Heis Island. The
analysis of optical data from another stations showed that the same phenomenon was seen in
three all-sky camera frames made with one minute interval from Cheluskin (geog. lat. 77.35 ,
long. 104.30 ) which is located at a distance about 800 km from Heis Island. The optical data
from two points made it possible to make triangulation to get actual horizontal dimensions of the
object, its altitude, velocity and direction of expansion and propagation. It has been calculated on
the bases of five consequent all-sky camera frames from Heis Island and three ones from
Cheluskin that the height of luminosity was about 700 km, expansion velocity - about 4 km per
second, the velocity of propagation of the center of the circle was about 5 km per second. When
the northern edge of luminosity reached Heis Island the horizontal dimensions of the circle was
about 2000 km in diameter. A line connecting the centers of the circles mapped for different times
was propagating from south-west to north-east and pointed to the place a slightly southward from
Arkhangelsk city (geog. lat. 64.58 , long. 40.50 ) where Plesetsk rocket range is located. So we
conclude that the phenomenon was the result of powerful rocket bunch from Plesetsk.

K BOMPOCY O MOHUTOPUHIE 3A OBLLUWM COOAEPXAHUEM ATMOC®EPHOIO O30HA

B.C.Benoronos (lloaspuwiti ceogpusuueckuii uncmumym, Mypmanck)

Oo6mee conepxkanne o30Ha (OCO) Haj MaHHOW TOYKOM 3aBUCHT OT: 1) TONIIMHBI CIIOS BO3/IyXa,
2) METEeOpOJIOTHYECKUX TapaMeTpOBB CJOf, 3) AMHAMUKU cJiod, 4) 3arpA3HEHHOCTH CIIOs, 5)
XapaxTepa MOJICTHIIAIONIEH TOBEPXHOCTH, 6) aHTPOIIOTEHHBIX BO3JIeHCTBU, 7) Teorpaduueckoro
MOJIOKEHUS TOYKH, §) BpEMEHHU CYTOK, 9) oToxumuu cios, 10) Bpemenu roaa.

OOpasysicb W pa3pylasch HaJ KOHKPETHBIMH PETHOHAMH B COOTBETCTBHU C
BBIIIEH3II0KEHHBIM, 030H B CUCTEMe O0IIel MUPKYISIIUU atMochephl, rmepe- pacripenesiseTcs B
Hel, "BCIuipIBass’ BMECTE C BO3AYXOM HaJ JKBATOPOM M TPH ATOM pa3pyliasich HAa BBICOTE
nopsizka 40 kM npuOIU3MTENIBbHO 3a 3 yaca, U "ytonas” B Toiie arMocdepsl Ha MOJIOCAX, Ie
OH, 3alIUIIEHHBIN CII0OEM BO31yXa, KOHCEPBHUPYETCS Ha BBICOTE MOpSAKa 15 KM M CyIIECTBYET
taMm 10 100 cyrok. [Ipu aToMm paznenuts BimsiHuE QakTopoB 1-10 HEBO3ZMOXKHO.

Ilostomy nenecoobpa3eH MOHUTOPHMHI IIOOAJBHBIX 3alacoB O30HA, WX OanaHca u
nepepacnpeaeneHus.

CymecTByromue Mmoaenu paznuaaoro kimacca B NOAA, [IAO u ap. ciI0XKHBI, TPOMO3/KH,
JIOpOTH, TPYIHOJAOCTYIHBI U HE BCET/IA MO3BOJISIIOT TporHo3uposars noie OCO.

[Ipemmaraercst mpocrtas, Hemoporas, JIETKO AOCTYNHAs IJIS WCIOJB30BAHUS B JIOOOM
MeTeomnoapasieneHnn ¢Gusuko-craructTuaeckas monens noiasi OCO B CeBepHOM MONMyHIApHH,
ocHoBaHHas Ha cBsa3H ot OCO ¢ nossAMu AaBIeHUS U TemIieparypbl. Mozens mo3Bosnser
BOCCTaHABIMBaTh U Nporuo3uposars nose OCO B pa3nuuHbIX perrnoHax CeBEepHOTo MOMyIIapus
B 3aBHCHMOCTH OT MPUCYTCTBYIOIINX TaM THUIIOB BO3AYIIHBIX Macc.
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OBLLEE COAEPXXAHUE ATMOC®EPHOIO O30HA B MYPMAHCKE W APKTU4ECKOM
PEMMOHE (CMPABOYHUK)

B.C. benoronos (llonsapuwiti ceogpusuneckuit uncmunmym, Mypmanck)

IIpencraBneHsl TaOMUIBI CPEeAHECYTOUHBIX 3HaueHHW oOmiero cogepxkanus o3oHa (OCO) B
enuHunax JloOcoHa Mo JaHHBIM a’pOJIOTMYECKOM cTaHIMU MypMaHCK, 000OLICHHBIC JaHHBIE U
rpaduuecKkie Marepuanbl, a Takke KapThl cpeqHeMecsuHbix 3HadyeHud OCO s CeBepHOro
nomymapus 3a 1971-1994r.r.

[Ipennasnauen 11 reoU3MKOB, METEOPOJIOTOB, MEIMKOB, SKOJIOTOB M CIEIHATHCTOB,
3aHMMAIOIINXCSI UCCIIE0OBAHUEM O30HHOIO ClIod B APKTHKE C LENbI0O M3y4eHHUs] BO3AECHCTBUSA
IKCTPEMaJIbHBIX IPUPOAHBIX YCIOBUH Ha YETIOBEKA U TEXHHUKY.

Conepxanue:
1. Cpennecyrounsle 3HaueHust OCO.
2. Cpennemecsunblie 3HadeHnss OCO 1 UX BHYTPETOJOBOM XOJI.
3. Cpennue muoronetHue 3Hadenus OCO.
4. MHoOronaeTHue H3MEHEHUS CPpCAHEMCECAYHBIX, CPCAHUX MHOTOJIETHUX U CPCAHCTOJ0BBIX
3Hadenuit OCO.
5. BHyTpuronoBoii xoa cpeAHEMECSYHBIX U CPEAHUX MHOrojieTHUX 3HadeHui OCO.
6. Pacnipenenenue cpegnemecsunbix 3HadyeHnit OCO B CeBepHOM NOTYIIApHH.
7. llepeueHb U KOOPAMHATH 030HOMETPUYECKHUX CTAHIIMK U CTaHLUI, OCHAIIEHHBIX TPHOOPOM
JloOcona.
8. Uzmenennst OCO B CeBepHOM MOTYIIAPUH TI0 JaHHBIM ceTH puOopoB JlobcoHa.
9. ®u3UKo-CTaTUCTUYECKAsI MOZECIb JIsl BOCCTAHOBJICHUS M mporHo3upoBanus noist OCO B
CeBepHOM NOTYIIApUH.

0 COCTOAHUN N USMEHEHWM OBLLIErO COAEPXXAHUA ATMOC®EPHOIO O30HA B
MYPMAHCKE U APKTUYECKOM PEMMOHE

B.C. benoronos (llonspnuiii ceogpusuueckusi uncmumym, Mypmanck)

Ananmn3 BHyTpurogosoro xoma OCO B Mypmancke 3a 1971-94rr. mokassiBaeT dTO,
cpenHerogoBoe ero 3HadeHue ynaino ¢ 401 .E. B 1973r. no 309 I.E. B 1993r. Makcumym OCO
m3menuiica ¢ 483 JI.E. B anpene 1975t no 343 JI.E. B anpene 1993r., a munumym ynain ¢ 353

H.E. B okts16pe 1974r. no 228 JI.E. B okTsa6pe 1989r.

HobcoHoBckast o30HOMeTpHUecKass ceTb CeBEepHOro MOJyIIapHs AaeT B OCHOBHOM
OTpHIIaTENbHBIE TPEH/IBI KaK 3uMoOi (1o -4,7 mporeHTa), Tak u JeToM (10 -3,3 TPOIEHTOB), a
TaKXe B CPEAHEM 3a To1 (110 -3,3 MPOIeHTAa) U 10 MIUPOTHBIM mosicaM (110 -3,0 mporieHTa).

Pazpymiasice BocXomfIMMH KOHBEKTUBHBIMH TOTOKAMHM ITUKJIOHWYECKOTO THIA HaJ
CeBepHoil ATnanTukoi U bapeHueBbIM MOpeM, 030H HAKaIIMBAETCSl HUCXOISMIIMMH HOTOKAMH
AHTHIUKJIOHHMYECKOTO THUMA W KOHCEepBHpyeTcs B Toiimle arMocdepbl Hajy OXOTCKHM MoOpeM
3uMoH, nocturas 3Hauenuid 470 JI.E. OTciona MakcuMyM €ro KOHIIEHTPAIUK PacipoCTpaHAeTCs
1o bapennesa mops, ysenmuusas OCO B anpene go 450 I.E. C ampenst no okrsi6ps none OCO
B ApPKTMYECKOM DPETHOHE pa3MbIBAeTCA IOJ BO3JIEHCTBHEM COJHEUHOIO W IHUPKYJISIMOHHOIO
¢axropos 1o 3Hauenuit 240 [I.E. Jlanee nporecc NOBTOPAETCS ¢ TOAOBOM NEPHOANTHOCTHIO.
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WHCTPYMEHTAIbHbIE HABMIOAEHUA B HOPUITIbCKE ATMOC®EPHBIX 3O®EKTOB
BbIBOAA HA OPBUTY CMYTHUKA "KOCMOC-1715"

B.B. Kimumenxko (Mucmumym conneuno-3emuoui ¢pusuxu CO PAH, Hopunsckaa KMHUC,
Hopunvck)

Bo Bpems mnarpynbHBIX aBpopanbHbix HaOmomenuid 8.01.86 . Ha ¢QoHe HOuHOrO Heba
3apEeTUCTPUPOBAHO HAa KHUHOIUICHKY KaMepoil Bcero He0a, CKaHUPYOUMMHU (DOTOMETpaMH M
BU3yaJbHO CBEUEHHE, CBS3aHHOE C BO3MYILECHHEM BEpXHEH armocepbl IBUTaTEIbHOM
YCTaHOBKOW pakeTsl-HocHuTens cinyTHukKa "Kocmoc-1715", 3amymenHoi ¢ kocmonpoma Ilnecenk.
Pasmepsr HaOmonaBiierocs: BoamymieHust okosno 1000 kM Brojib Tpaektopuu nojera u 400 kM B
MONIEPEYHOM HaIpaBieHuH, BbicoTa okono 200 kM. M3 goToMeTpuideckux NaHHBIX CIEIyeT, YTO
CBEUCHHE OOYCIIOBIEHO P3JIEEBCKUM PACCESIHUEM COJHEYHOTO CBETA HAa YAaCTHLAX BBIXJIOTIHBIX
CTpyH aBurareneil. JTO MONTBEPXKIACTCA TAaKKe paclpelesieHUEM CBEYEHHUs 10 Hely, riue B
HpoLecce paclIMpeHust Fa30BOro obnaka 0003HaYMIaCh IPaHUIA 36MHOM TEHU.

Pamuyc wactui, mo omenke, paBen 0.03 - 0.04 mMxkM. DTO0 MOTyT OBITh YaCTHIIBI
KOHZIEHCaTa, 0Opa30BaHHOIO B PE3YJbTaTe OXJIAXKACHHUS BBIXJIONHBIX Ta30B MPH UX OBICTPOM
pacmIupeHuu u3-3a OOJIBIIOrO Iepenaja JaBICHHI Ha cpe3e colla M B OKpyXKarouen
armMocdepe. Bpems penaxcanyy HaOMOAABIIETOCsS] CBEUEHHSI OKOJIO 3 MUHYT.

HORIZONTAL AND VERTICAL MOVEMENTS IN THE OZONE LAYER

V.C. Roldugin (Polar Geophysical Institute, Apatity)
K. Henriksen (Auroral observatory, Tromso)

The variations of the total ozone at Middle Asian stations, several others of the former USSR and
Tromso, Norway: were examined by auto- and cross-correlation analysis, Periodic processes with
amplitude of tens of DU and period of 15 to 25 days occured simultaneously at many stations.
The movement of this wave disturbance is directed to southeast, but at high latitude stations,
Murmansk and Tromso, the zonal component becomes westward. The ozone variations over the
Middle Asia were compared with the weather maps at the 500 and 100 hPa levels, and southwest
movement was found there too. The main cause of decrease and increase of total ozone content
in this region is ascending and descending air streams, because there is a significant and
negative correlation between the heights of the 100 hPa and 500 hPa levels and the ozone. The
ozone column density is positively correlated with the temperature at the 100 hPa and negatively
at the 500 hPa. No observed time delay between ozone and temperature changes is found,
indicating that the correlation is caused by vertical motions itself. The effect of chemical reactions
then seems to have minor importance.

ME3OC®EPHbIN 3APSXXEHHbIA A9PO3011b KAK UCTOYHUK HETENNOBOIMO
PAOVOLLYMA

B.B. Knumenxo (Mucmumym conneuno-semmuoul gpusuxu CO PAH, Hopunsck)

PaccMOTpeHO  BBICOKOYAaCTOTHOE  JEKTPOMArHWUTHOE  W3JIyYeHHWE, BO3HHUKAIOIIEe  MpPHU
PEKOMOMHALIMY SJIEKTPOHOB Ha IMOJIOKUTENBHO 3apsHKEHHYIO a3pO30JIbHYI0 YacTUIy B YCIOBHAX
paspexxeHHOH armMocdepsl Ha Me30c(epHBIX BbICOTaX. YacTOTHBIM CHEKTp H3IyYeHUH
oIIpezieNnseTcs NnapaMeTpaMH KOPOTKOXKMBYIINX KIACCHUECKHX OCLHMUIATOPOB, 00pa3yOMINXCS
Opyd MaJeHUM DJIeKTpoHa Ha dvacTuly. [lpM HEKOTOpBIX YHNPOIIAIOMINX MPEIIONOKEHUAX
MOJIy4eHO, 4To 3(QeKTHBHAs HIyMOBas TeMIlepaTypa H3JIY4YEeHHUS MPONOPLUOHANbHA 3apsmy
YacTUIBl B CTENEHW 7/3, HaKJOH CIIEKTpa XapakTepusyercs mokazarenem 2/3. Pesymbrarsi
BBIYHCIIEHUHA COIIOCTABJIEHBI C XapaKTEpUCTUKAaMH BBICOKOYACTOTHOI'O paauoinyMa BerHeﬁ
arMocQepsl, HAOIIOAABILIETOCS Pa3HBIMU aBTOPAMHU.
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