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U3NYHEHUE MONAPHbIX CUAHUKA B YCNOBUAX SKCTPEMANBLHO
CUIbHbIX TFENMUO-TEO®U3UYECKUX BO3MYLIEHUA B MAKCUMYME
227° LIUKIA CONHEYHOW AKTUBHOCTHU

11.C.EBnawwH (MonspHbIii reothruanyeckuin MHCTUTYT, AnaTuTbl)

UccnepoBaHbl xapakTepucTUku MONSPHbIX CUAHUA BO BPeMsi OYeHb GOnbLUMX
reoMarHuTHbIX Gypb 22-ro Uukna CONHEeYHOW aKTUBHOCTU, Korfa abCcomioTHbIe
3HaveHus Dst-sapuayuu npesbiwanu 250 HTN : 20-21.10.89, 24-25.03.91, 28-
29.10.91, 08-09.11.91. HaiigeHo, 4To NoONsipHbIE CUSHUA BO BPeMs 3TUX Gypb
YBEPEHHO perucTpupoBanncb B CpeaHuX wupoTtax (Mpysusi, KOXKHbIE paiioHb!
CWA, AnoHus), cBefeHWiA o HabmiogeHUM MONAPHLIX CUSIHWIA B
npuaKBaTopuanbHbix paiioHax (MHaus, Ky6a v gp.) noka He noctynano. B
aBpoparnbHoii 30He (KonbCkuidA MonyocTpoB) B 3TU Nepuofbl OTMeYanuch B
OCHOBHOM MONsipHble CUSHUA KpacHOro LseTa Tuna A, B CNeKTpax KOTOpbIX
WHTEHCMBHOCTb  KPacHOW  KuUCnopogHoW nuHMM 6300 A npesbiwana
VHTEHCWBHOCTL 3eneHon NuHumM 5577 A Gonee yeM B 2 pasa. Bo Bpemsi asbl
pa3suTusa Tpex nocnegHux Bypb B obc./lonapckas perucTpupoBanuch KpacHble
aspoparnbHble Ayrv (lg3gg ~ 25kR), Bpems cyllecTBoBaHUS KOTOPLIX AOCTUrano
HECKONbKMX YacoB. CyMMapHoe 3Ha4YeHWe UHTEHCUBHOCTU CBEYEHUS B BUAUMON
obnacTu criekTpa B KaxoM W3 YeTbipex cryyaes 6bIro HEBENUKO U COCTaBMSNO
~ 13pr/cm< cek.

FETMOMATHUTHBLIN LIUKN CBEPXBYPb
3apeukuit H.C. (MKOUA CO PAH, r.5kyTck)

AHanuavposanucb Kkatanoru aa- W Kp-WHAEKCOB, MarHUTHbIX  6Gypb,
nornowieHns paauvosonH D-crnioem U uoHochepHblXx Bypb Ha CTaHLUUsX
KiontoHrcbopH u Akytck ¢ 1868, 1878, 1932, 1948, 1958 rr. COOTBETCTBEHHO.

YCTaHOBMEHO, YTO BO3MYLLEHUS, OMUCbIBaeMble HaubonblUMMKU 3HaYeHUSMU
napameTpoB, a Takxe o4eHb Gonbluve MarHuTHble U MoHocdepHbie Bypu Gonee
YacTbl Ha cnage HeveTHoro (HY), B MUHMMyMe W Ha BeTBM pocTa uYeTHoro (Y)
11-NETHUX CONHeYHbIX Uuknos, Yem B Y-HY-anoxy.

MepBas M3 3TUX 3MOX XapaKTEpU3yeTcsi MOHWKEHHbIM YPOBHEM CpefHeit
reomMarHuTHon BO3MYLLIEHHOCTU 7] ceBepHoW " KOMMOHEHTON
CpefHecTaTUCTUYECKOrOo MEXMNaHeTHOro MarHUTHOrO MoNsi B CONMHEYHO-
MarHutoccepHon  cucteMe  koopauHaT.  QDoHoBasik  MepuauoHanbHas
cocTaBnsouias oblero marHutHoro nonsi ConHua (Bz GSEQ) Ha op6ute
3emnu, No-eMaMMOMY, OTCYTCTBYeT.



10

HYBRID STATE OF THE TAIL MAGNETIC CONFIGURATION DURING
STEADY CONVECTION EVENTS.

V.A.Sergeev, T.l.Pulkkinen, R.J.Pellinen and N.A.Tsyganenko

Previous observations have shown that during periods of Steady
Magnetospheric Convection (SMC) the plasma sheet contains large magnetic
flux (corresponding to ~10 deg. wide 'double’ auroral oval at the nightside) and
that the magnetic configuration in the mid-tail is relaxed (the current sheet is
thick and contains enhanced Bz), as typical for the substorm recovery phase.
Using GOES and CCE data, magnetic field modelling and a novel diagnostic
technique (Isotropic Boundary Algorithm) we show that in the near-Earth tail, on
the contrary, the magnetic configuration is very stretched during the SMC
events, due to an intense thin azimuthal current, and, because of a strongly
depressed Bz a large radial gradient of B (the so-called ‘wall' region) is buiiding
up. These signatures have been previously associated only with the substorm
growth phase. Our results indicate that during the SMC periods it is quite
possible to have a very peculiar magnetic configuration with co-existing thin
near-Earth current sheet and thick mid-tail plasma sheet. The deep local
minimum of the equatorial Bz that develops at r ~ 12 Re is required for the
steady adiabatic (Earthward) convection in the midtail. The results, however,
impose constraints on the existing substorm theories and require an explanation,
why such a stressed configuration may persist for such a long time, without a
disruption of the tail current, as it happens at the end of substorm growth phase.

YPOBEHb OTCYETA MrEOMAMHUTHbLIX BAPUALIVA.
BaruHa J1. U., Ceprees B. A (CT-MNeTepByprckuii yHusepcuTeT)

B pafoTe u3yuaeTcsi BUSHUE Pa3HbiX WUCTOYHWKOB Ha M3MeH4MBOCTb Sq -
Bapuaumu. CpenaHbl oOueHku owuBok , BHOCMMBbIX MpWU  WHTEepnpeTauuu
reoMarHWTHbIX BO3MYLLEHUIA pa3HON ANUTENbHOCTUA, €CNK 3a ypoBeHb OTcyeTa
BbibpaHa Sq - Bapuayus. Owubka gocturaeT 10-12 HTN. B HOYHbIE Yackl U 25
HTN. B pHeBHble. [pefnoxeHa MeTofuka  MOMyYEHWS YPOBHS oOTcYeTa,
CHUXatowas ownbkn Gonee Yyem B 2pasa.

DOES THE EQUATORWARD BOUNDARY OF THE AURORAL OVAL
COINCIDE WITH THE OUTER BOUNDARY OF TRAPPING REGION ?

A.A.Arykov and Yu.P.Maltsev (Polar Geophysical Institute, Apatity)

During magnetic storm, i.e. under increased Dst-variation the auroral oval moves
equatorward [Akasofu and Chapman,SOLAR-TERRESTRIAL PHYSICS, Oxford,
1972). Theoretical explanation of this fact depends essentially on what is the
answer to the question which stands in the title of the present work. According to
Siscoe [Planet.Space Sci., 1979,27,285] the inner edge of the ring current maps
onto the equatorward boundary of the auroral oval. This suggestion allows to
interpret the observed equatorward shift of the oval as a result of ring current
strengthening during storms. The experimental results [Feldstein and Starkov,
Planet.Space Sci., 1970, 18, 501; Sergeev et al., Geomagn.Aeronomy, 1983,
23, 972], however, lead to the conclusion, that the trapped plasma region maps
on subauroral latitudes. In this case the ring current doesn't affect significantly
the sizes of the auroral oval and some other theory is needed to explain the
observations.

In the work by Arykov and Maltsev [Geomagn.Aeronomy,1993,33,#6,67] the
contributions of the ring current and magnetotail currents to the storm-time
depression have been compared under assumption that the ring current flows in
the subauroral magnetosphere. Using the results of this work one can obtain
that under quiet conditions each 5.4 nT in Dst caused by the magnetotail current
strengthening correspond to 1 equatorward shift of the auroral oval. Under
storm-time conditions the sensibility of the oval equatorward boundary location to
the magnetotail current strengthening is about 5 times weaker. Ring current
effect in the location of the equatorward boundary of the auroral oval is two
orders weaker than that of the magnetotail currents in quiet conditions and factor
4 weaker in storm-time conditions. Since the calculated dependence of the
latitude of the equatorward boundary of the auroral oval appeared to be close to
the observed one, we can confirm the conclusion that this boundary maps on the
outer boundary of stable trapping.

11
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EXPERIMENTAL CHECKING OF THE CHAPMAN-FERRARO THEORY

Yu.P.Maltsev, A.A.Aryko(/, E.G.Belova, B.B.Gvozdevsky, V.V.Safargaleev
(Polar Geophysical Institute, Apatity)

According to the Chapman-Ferraro theory (CFT), storm-time depression is

determined as Dst = DCF + DR where DCF = 2'1’87504” is the geomagnetic

effect of the magnetopause current, p, | is the solar wind dynamic pressure, y is
the coefficient, depending on the magnetopause form. There are some
experimental facts which contradict this theory. First, Mead's calculations give x
= 0.52, whereas experiment yields y = 0.27. The difference is generally
explained by the ring-current influence. Thus, the ring-current effect is included
twice to the CFT. Second, the CFT predicts the magnetic field in the subsolar
point Bg to be at least factor 2 greater that the dipolar field By, i.e. Bg > 2By,
while storm-time observations give Bg ~ By. Third, during storm the dayside
magnetopause removes to the earth much closer than it follows from Mead’s
calculations. Fourth, it is impossible to interpret the equatorward shift of the
auroral oval with Dst growth in terms of the CFT. Fifth, the CFT fails to explain
the immediate response of the Dst to the southward IMF, which is observed in
experiment.
We suggest to use the more accurate expression

Dst = \87zp + DR-F[2S

where p is the solar wind pressure in the stagnation point, S= zr2is the
equatorial cross-section of the stable trapping region which boundary goes along

the contour B=B, = ‘/3 ; ris the radius of this boundary approximately equal

to the stand-off distance, F is the magnetic flux beyond the stable trapping
region. The southward IMF transfers geomagnetic field lines from the dayside to
the magnetotail thus increasing F, widening the auroral oval, and strengthening
Dst Radius of the stable trapping region can be found from the equation

r(nr?8zp +F) =3n(Mg + Mg.)
where Mg and Mg are the magnetic dipoles of the earth and ring current
respectively. Growth of the flux F leads to the decreasing to rg that is to erosion
of the dayside maagnetosphere. All the five observations listed above which are
not in agreement with the CFT can be quantitatively described by our theory.

MOJEJIb MATHUTOC®EPHOIO MNOJIA BO BPEMA BYPU
A.A.OcrtaneHko, 10.M.Mansues (MonspHblil reoduanieckuii UHCTUTYT, ANaTuTbl)

BonbWWMHCTBO M3 MCMONb3yeMbix B HacTosiee BpeMsi Mofeneidl MarHWTHOro
Nosis MarHuTocepbl NOCTPOEHbI B 3aBUCUMOCTU OT Kp-uHaekca. MpumeHeHue
3TUX Mofenei ANs aHanuaa MarHuTHbIX 6ypb orpaHU4eHo, NOCKonNbKY GonbwnM
3HayeHuAM Kp 4acTo COOTBETCTBYIOT Manble 3HaveHuss Dst. B pabote
npejcTaeneHa YuCrieHHas Mojenb MarHutocepHoro Mnons, B KOTOpOi
BXOAHbLIMW NapameTpami SIBMSAKOTCA paccTosiHUe OT 3eMnu 4O MOACONHEeYHOW
TOYKM MarHutocdepbl, a Takke nnowaab MONSPHOW LWankv W nrowags
aBpopanbHoro oeana. 3Tv napameTpbl ropasgo 6onee uyscTBUTENbHbI K Dst-
Bapuauuy, Yem K Kp-uHpekcy. [lpegnonaranocb, YTO CUMOBbIE NMHUM LUAMKU
YXOAAT B pa3OMKHyTble [ONM XBOCTa MarHUTocgepbl, a CUNoBbLIe NUHUM oBana
3aMbIKaloTCsA B HEWTpanbHOM crioe xBocTa. dopma MarHutonayabl, NonoXxeHve
nrasMeHHoro Criosi U 3akoH pacrnpefeneHusi Z-KOMMOHEeHTbl MarHUTHOroO Moss B
HeUTpanbHOM Croe CYUTanuCh 3afiaHHbIMU U Bbin B3sTbl U3 HabMOAeHUA.

Takas rnocTtaHoBKa 3agayu nosponsieT oboiTuck 6e3 3afaHUA TOKOB Ha
MarHuTonayse U B XBOCTe, 3aMeHAsi UX Ha rpaHWyHoe ycrnosue B copme
HeiimaHa. [pu aToM TpexmepHoe ypaBHeHue Jlannaca AnNA cKanspHOro
MarHUTHOrO rnoTeHUWana yfaeTcss CBECTU K [BYMEPHOMY WHTEerpansHoMy
ypaBHEHUIO AN MoTeHUuana Ha rpaHvule, KOTOpoe pelanocb YUCeHHbIM
MeToAOM. PesynbTaT BblYMCNIEHUA NpeAcTaBneH B Buae KoMOGUHaUuUM M3 Tpex
He3aBUCHMbIX UCTOYHWKOB:

12 3€MHON [unofb C HyNeBbiM MarHWTHbIM MOTOKOM B [ONAX XBOCTa U B
HelTpanbHOM croe;

2)_ NOTOK B Warnke, paBHbI NOTOKY B [JONAX XBOCTa NpU HY/IEBOM MOTOKe Yepes
HeWTpanbHbIiA CNoW;

3) aBpopanbHbIvi NOTOK, MPOXOASILLMUIA Yepe3 HeWTpasbHbIA CNOW.

[lBa nocneAHUx UCTOMHMKA MOTYT BapbUpOBaTLCSA B 3aBMCMMOCTU OT pa3mMepoB
aBpopankHoro oana. PacyeTbl, MpoBefeHHbIe ANt pa3MepoB oBana, 06bI4HO
HabnogaeMbix Bo BpeMsi Bypb, Nokasanu [OCTATOMHO CUMbHYIO MarHUTHYH
[fenpeccuio Kak Ha 3emrie, Tak U B6Nnan gHeBHOM

MarHuTonayabl, YTo cornacyeTcsi ¢ pesynbTaTamu HabniogeHuiA.

13
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NPOSABNEHUA MATHUTOC®EPHOW CYEBYPU HA L=5,9-6,7 MO JAHHbLIM
CIMNYTHUKA CRRES

T.Kosenosa, J1.Jl1asytuH, B.MBo3aeBckuit, M.Kpemaep, P.PacuHkaHrac, X.3uHrep,
A.KopT

MpeacTaBnsAloTCA  npeaBapuTenbHble pesynbTaThl aHanuaa AaHHbIX Mo
MarHMTHOMy MOS0 U 3HEepryHbIM Yactuyam (npotoHam 37-3200 keB u
anektpoHam 21,5-285 keB), nonydyeHHbix Ha cnyTHuke CRRES Bo Bpems
cy66ypu 9 cbespans 1991 r., KoTopasi UMena HECKOMNbKO MHTeHCUUKaLMIA.
MpuBoasTcA oueHKkn AvamarHuTHoro addekTa Habnogaembix Ha UC3 vacTuy u
Bknaga Gonee otAaneHHbIX OT CryTHUKA TOKOB. M3MepeHWs nokasbiBaloT, YTO
BbITArMBaHWE MarHUTHbLIX CUMOBLIX NIUHUIA B XBOCT HayuHaeTcA Ha L=59 , rge
MUC3 pacnonarancs B Havane nogrotosutensHoi( Nd ) cy66ypu. Ocnabnexue
MOTOKOB 3HEPruYHbIX YacTul , Kak oBbl4HO, COMPOBOXAAET 3TO BbITArMBaHUe.
MHXeKUus YacTuy v QUnonusauus MarHUTHOro nons Bo BapbiBHyto asy( B )
cybbypu HabniopatoTca , korga MC3 Haxoguncs Ha L=6,3 . Otmeuvarotcs
cnepgytowme ocobeHHocTU: (1) Gonee paHHUe Bo3pacTaHWsi MOTOKOB 3M1EKTPOHOB
Ha Manbix NUTY-yrnax U NPOTOHOB Ha NepneHAWKYNsPHbIX K MarHUTHOMY Moso
yrnax rno cpaBHEHUIO C NOTOKaMK Ha OCTarbHbIX Yrnax U aCUMMETPULHOE MUTY -
yrnoBoe pacnpefeneHue anekTpoHoB B obnactu Havana cy66ypu Ha L=6,3
B6nu3an akeaTopuanbHol nnockoct , (2) B MNd cy6bypu Ha L=6,3 B6nuam
3KBaTOpUanbHON nnockocTu HabnogatoTcss HeGonbluMe Bo3pacTaHWsi NOTOKOB
npotoHos 37-147 keB , (3) npu 3aTyxaHuu rnobansHoir cy66ypu B M
nokanbHon cy6bypu Ha L=6,3 Huxe aKBaTOpuUanbHOM NMOCKOCTU Ha HECKOMbKO
rpaflycoB Ha rpaHulle 3axBaYeHHbIX SHEpruyHbIX YacTuy Habnopaercs
nokanbHas ‘sAMa’ B fAaBNeHWM YacTul, (4) KpaTKOBpeMEHHoe YycuneHve
BbITArMBaHUA MarHUTHOro rMons nepeg nokanbHoit  gunonusauueit, (5)
BbITArMBAHWA MarHUTHOrO MOns ,CBsi3aHHble C' BO3pacTaHWAMU MOTOKOB
NPOTOHOB WU 3neKTpoHoB, (6) ycuneHue BLITArMBaHWA, Korga ysipudeHue
NpoMCXoAUT He Ha caMol 3KBaTopUanbHOW Ayre, U NocneayroLas AMNonuaayus
npuv aKTMBU3aLUM Ha camMoi aKBaTopuanbHoi ayre. [MpeanonaraeTcs , YTO BO
BPEMA HEKOTOpbIX aKTWBWU3auWi NpoAonbHble TOKU B WMOHOCKhEpy U U3 Hee
orpaHuYeHbl U3-3a OTHOCUTENBHO Manoi NPOBOAUMOCTU MOHOCHEPLI U OAHUM
M3 OCHOBHbIX 3 deKToB sBNSAETCA JiokanbHoe nepepacnpegeneHve
3KBaTOPUanbLHOro NornepeYyHoro Toka TakuM oBpa3oM, YTO 4YacTb 3TOro Toka
OTKMOHAETCA pajuanbHo oT obnacTy Ha4yana akTuBM3ayuu. B peaynbTaTte 3Toro
rnonepeyHbld ToK ByaeT pacT Ha HEKOTOPOM PacCTOSIHUM OT nepBOHaYanbHoON
obnactv paspylueHus Toka, YTo NpuBeaeT K ewe Gonbluemy BbITArMBaHUIO U
Hayvany HOBOW aKTUBU3aLWu B pYroM MecTe. .
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[IBWXXEHUE OYATA MUKPOCYEBYPU BO BPEMS EE B3PbIBHON ®A3bI
Bacunees U.H., WadTaH B.A. (MKOUA COPAH)

MpocTpaHCTBEHHO BpeMeHHas CTpykTypa cy66ypu uccnefjoeaHa c
NOMOLLBIO PaAMONOKALMOHHBIX CTaHLMiA. OCHOBHbIe ycunusi Gbin HanpaeneHs
Ha U3yyeHne [BVWXEHUS U SBOMIOLMM ovara Mukpocy6Bypu. Beicokue CKOpOCTH
npepeMelleHuss 3TOro anemeHTa cy66ypu, WU3BecTHble U3 HabniopeHuin 3a
NonsApHLIMU CUSHUAMU " COOTBETCTBYIOLMMU reomMarHuTHbIMU
nynbcaumsmu,noTpeboBan opraHusaumm crneumanbHoro akCnepumeHTa.

PapuonokaTtopamu C BEEpHbIM pacrnonoxeHuem Avarpamm
HanpaBneHHOCTW  aHTeHH  M3MepeHbl  CKOPOCTW  pacluMpeHus  ouvara
MUKpocy66ypy. CKOpPOCTb MEHAETS B TEYEHWUU aKTUBHOW a3kl Mukpocy66ypm -
yMeHbLLAeTCs:, NpUYeM No OAHOMY M TOMy Xe 3akoHy Bo Bcex cy6bypsix. Mo
unnioctpaumsaM B paGotax o pApeiipe WTS MOXHO 3aMeTuUTb Takoe Xe
yMeHbLLEHUe CKOpOCTU Apeiica, MpUyeMm Mo TOMy Xe 3aKOHY. YMeHblieHue
CKOPOCTU paciluvpeHust ovara Mukpocybbypu MoxeT 6biTb cBsi3aHa C
pasnuyHLIMA  MexaHW3Mamu obpaTHoW CBS3M B cuUCTeMe noHocdepa-
marHutoccepa.

B pamkax Touku 3peHuss o6 ouare cyb66ypu, kak O eauHOM
NPOCTPaHCTBEHHO - BpeMeHHOM ofpa3oBaHuM, coaepxalleM OCHOBHble
SIBNEHUs, XxapaKTepHble ANs B3pblBHOK a3kl cybBypy, yMeHbLUeHUN cKopoCTU
pacluMpeHns odara MWKpocyGBypu HaxoasT npocToe oBbsicHeHWe cnyyvau
peructpaumu Pi1B c "aByrop6oii® u "oaHorop6oii" orubatoliert aMmnnuTyabl BO
BpeMs ofHO MuKpocy66ypu. Kak mnokasbiBaloT pacyeTbl WHTEHCUBHOCTU
nynbcauuii B Touke HabnioAeHUs], C y4eTOM 3aTyxaHUs Mo BpemMeHu - B ovare
cy66ypy, ¥ B NPOCTPaHCTBE - MPOMOPUMOHANLHO PacCTOSHUIO OT  TOYKM
U3MepeHus Ao ovara cy66ypu, OHU NOSIBIAIOTCA B 3aBUCMMOCTU OT paccTOSHUS
[0 ovara MukpocyG6ypu B MOMEHT Hauana B3pblBHOW hasbl: ecnu Touka
HabnIofeHNs HaxoaUTCS B MOMEHT B3pbiBa BOGNMau ovara cy66ypu, Ha Heit
HabMoAaloTCA NyMbCalun C KPYTbIM, MOYTU SKCMOHEHLManNbHLIM CnaaoM, ecnu
paneko - ¢ rnagkoii," ogHoropGod " orubarowied, kak npasuro, ¢ Manoi
amMnnuTyaoil.  Ha npomexyTouHbix AanbHocTsx Habnioparotes " asyropbble "
orvbatowme. ConocTaBneHus pacyeToB C IKCMEPUMEHTOM AatoT xopollee
COOTBETCTBME.

MpeanoxeHHble NpeacTaBneHns U NonyyYeHHble 3aBUCUMOCTU NO3BONAIOT
no HabnogeHusM B OfHOW TOYKe oOnepaTUBHO nonyvyaTb KOOPAWHATHI
BO3HUKHOBEHUA ouvara cy66ypu - WoHoctepHoW npoekuun ero.  PeTtpo-
cneKTUBHas NpoBepka 3TOro MONOXEHWs Aana BronHe yAoBneTBOpuTEnbHble
pesynbTaThl.

DEVELOPMENT OF SUBSTORM ENDING THE STEADY CONVECTION
INTERVAL

A G Yahnin, B B Gvozdevski, M V Malkov (Polar Geophysical Institute, Apatity)
R D Belian (Los Alamos National Laboratory, Los Alamos)

The Steady Magnetospheric Convection interval on November 24, 1981 was
characterized by southward directed IMF during more than 10 hours and the
moderate (400 nT in AE index) magnetic activity on the ground without the
typical substorm signatures. This SMC interval ended with a substorm started at
around 12.30 UT. To study the transition from the SMC to the substorm the
ground-based magnetometer and all-sky camera data along with the data of the
NOAA low-altitude and LANL geosynchronous satellites were used. The search
for the growth phase signatures showed that prior to the substorm there were no
such typical signatures as the increase of the convection in the polar cap, the
equatorward movement of the polar cap boundary and other auroral zone
boundaries, specific magnetic variations at mid-latitude stations. The
geostationary satellites did not register either the increase in the magnetic field
inclination or specific changes of the anisotropy of the particle distribution in the
evening and night sectors, although these parameters exhibited very stretched
magnetic field in this sectors during the whole SMC interval. Nevertheless some
local increase in the eastward electrojet was detected 20 min before the
expansion phase onset as well as a week decreasing of the convection in the
polar cap. Expansion phase of this substorm developed as a sequence of
intensifications including the poleward leap. The first onset started in the evening
sector slightly further poleward from the >30 keV electron trapped boundary and
well equatorward of the poleward edge of the auroral particle precipitation.
Despite the lack of the growth phase signatures we conclude that our findings
are not in contradiction with the substorm growth phase concept. In fact the
SMC provided the conditions in the tail similar to those for the end of a growth
phase. The triggering of the expansion phase instability in the near-Earth plasma
sheet could result from some external reason. What this reason could be we
discuss basing on the above features preceding the expansion phase onset.
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MULTI-POINT STUDY OF SUBSTORM ONSETS IN A SEQUENCE OF SMALL
SUBSTORMS (PSEUDO-BREAKUPS)

V A Sergeev, V Angelopoulos, D J Mitchell, D N Baker, G D Reeves, C T
Russell; H J Singer

We present a case study of a sequence of three substorms on April 15, 1979
(05-09 UT) which were weak (amplitudes about 50-150 nT in the auroral zone
and several nT at midlatitudes) and localized (about 2-3 hours MLT). Although
two of them have been missed in AE index, all three had quite distinct classical
signatures in all regions of interest (including magnetic bays in the auroral zone
and at midlatitudes, Pi2 pulsations, sudden dipolarizations and particle
injections at the geostationary orbit, strong Earthward plasma flows and other
signatures in the midtail plasma sheet). All these signatures have been
observed (in favourable observing conditions) within a minute from each other.
The ISEE-1 and -2 spacecraft probed the plasma sheet near its center plane at
midnight at 15-17 Re close to the central meridian of substorm activations.

A substantial new direct observation is that the reconnection signatures (thin
current sheet formation, Bz-variation and plasma streaming) developed
suddenly in the central part of the midtail plasma sheet several minutes prior to
any other signature of substorm onset. Also, prior to all three substorm onsets,
the weak positive Sudden Impulses (a few nT in amplitude) were identified which
might be the triggers of these substorms.

CHANGES OF DIFFUSE AURORA BRIGHTNESS BEFORE FORMATION OF
AURORAL BULGE

V.A. Velichko, D.Yu. Zakharov, G.V. Borisov (Institute of Cosmophysical
Research and Aeronomy, Yakutsk)

The increase of diffuse aurora (background) brightness with the subsequent
more prolonged decrease has been revealed by experimental data of polar
aurora brightness variations in the night oval sector a few tens of minutes
before the beginning of typical drift of the equatorial arc to the low latitudes.
The minimum level of the background brightness is observed before the
beginning of sudden aurora expansion to the pole. The duration of the
background brightness decrease is from a few tens of minutes to 1.5 hours. The
determination possibilities of the substorm preliminary phase beginning by
photometric method and realization of short-term forecast of the auroral surge
formation beginning in the observation region are discussed.

COMOCTABJIEHUE  TMONIOXEHUA U OUHAMUKUM  UMHXEKLMMA
SHEPTUYHbIX YACTUL| C AMHAMUKON BUPKENAHAOBCKOW TOKOBOM
NETNA.

BaruHa /1. U., Ceprees B. A (CT-MNeTepByprckuii yHusepcuTeT)

Mo AaHHBIM U3MepeHWA BHEPrUYHLIX YacTUL, M reoMarHUTHOro Monsi Ha
reoctayvoHapHelx cnyTHukax cesisu CLUA u no pesynbTatam pacyeToB
MOMOXEHUA U [ONTOTHbIX Pa3MepoB NPOAONLHLIX TOKOB TPEXMEPHOW TOKOBOW
cucTeMbl MarHutocdepHon cybbypu ( BTIM ) ¢ nomouiblo MeToga WHBEpCUM
MarHUTHbIX  AaHHbIX CpPeAHELIMPOTHLIX CTaHUWA npoBeAeHa [AONroTHas
nokanusayus ovara BapbiBa cy60ypu. Mony4eHo , YTO € TOMHOCTLIO A0 5 - 15
rpajycoB rpaHuubl CekTopa WHXeKUWM COOTBETCTBYIOT  MepuauaHam
npoponbHblx  TokoB BTM. 3anasgblBaHve Hadyan Aaunonspusauu  Ha
pasHeceHHbIX Mo AONroTe reocTauyuoHapHbIX CMyTHUKaX COOTBETCTBYET
OXWaaeMoMy BpeMeHU 3anasfbliBaHus , CBS3aHHOMY C AONTOTHbIM BO BPeMeHM
pacwwupeHuem BTI. 1
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OCOBEHHOCTW NMOBEAEHUA SAR YT B NEPUO/ CYEBYPEBOM
MArHUTOC®EPHOW AKTUBHOCTH

Anekcees B.H. (MKOUA CO PAH, r.AkyTck)

PaccMoTpeHbl TPU crydast MpOCTPaHCTBEHHO-BPEMEHHOro MOMOXEHUs WU
BapuaLuii MHTEHCUMBHOCTU cyGaBpopanbHbIX KpacHblXx fyr Ha cT. Maiimara
(56,5°) B nepuog MarHuTocepHbIX BOaMyLLeHWA. B aByx cryyasx (24.12.89 u
23.02.90) Habrnoaanuck obblYHbIe NosBneHnss SAR-ayr Ha cpefHUX WupoTax Bo
BpeMs MarHUTocepHO akTUBHOCTU C 9KBaTOpUanbHbIM ApeidoM B TeyeHue
HOYM, Ha 3TO ABWXeHWe HaknapbiBaloTcsi Gonee kopoTKonepuoAHble ceBepo-
IOXHbIe nepemelleHus, Koppenupyloume c eapuauvsmm H u D -KOMMNOHEHT
reomarHuTHoro nonsi. OavH (21.03.91) npepcTasnseT coboil peakuin cny4ai
perucTpauuu SAR-Oyrvi ¢ BbICOKO MHTeHcHBHOCTbIO 3000 R 1 nocneaytowmm
ee IBMXEHUEM K NOMocy ¢ OAHOBPEMEHHBIM NoHWXeHneM spkocty Ao 100 R Bo
BpeMsl BOCCTaHOBUTENbHOW a3bl cy6bypu C pe3kum cnagom MarHWUTHOM
aKTVBHOCTM W JanbHehluM CTayuMoHapHbIM  MOMOXeHWeM [0  KoHua
HabnoaeHUN.

1. B MOMeHTbl aKTuBu3auuWu B3pbiBHOW asbl cyE6bypu cybaspopanbHasi
KpacHas ayra ObICTPO [BWXKETCS K 3KBaTOPy C MOBLIWEHHOW SPKOCTLIO
CBeYeHUs.

2. Bapuauum WMHTEHCUBHOCTU cBeuveHWs SAR-AyrvM v KopoTKonepuoaHbie
n3aMeHeHus HeperynﬂpHocTeﬁ ee MNONOXeHUA KoppenupyrwT C Bapuauyusmu
cpeaHelwmnpoTHbix H #  D-KOMNOHEHT MarHUTHOro Monsi M CBsidaHbl C
nameHeHueM cy6OypeBoii aKTUBHOCTU Ha MepuanaHe HabnoaeHun.

3. Peskve yBenuueHWss YPOBHA SIPKOCTU cBeyeHuss SAR-yru B COTHU U
TbicAun Peneli cOOTBETCTBYIOT Hayany B3pblBHOW a3kl cy6bypu, aTh peskue
W3MEeHeHUs uHTeHcuBHocTM 3amuccun 630,0 HM B Ayre conpoBoXAaloTcs
CUHXPOHHLIM NosiBneHnem GyxT D-KOMNOHEHTLI MarHUTHOro Nons.

HABJIIOIEHUA LWMPOTHbIX MPO®UIEN BEPTUKANIBHOIO
OJIEKTPOHHOIO COAEPXXAHUA BO BPEMA CYEBYPb

C.M. YepHsikos, H.B. WWynbruHa, B.E. EptoHennu (MonsipHbIi reouanyeckuii
VMHCTUTYT; MypmaHck)

MNpvem KorepeHTHbIx YactoT 150 u 400 Mry HaBurayvoHHblx WC3
OAHOBPEMEHHO B Tpex reoduUanyecku pasfM4HbIX 30HaxX: CPeaHeLIUPOTHOW
(Mocksa, 55929'c.w., 37920'8.4.), cy6aspopansHoii (flexta, 64926'c.ww.,
33958'8.4.) W aBpopanbHoi (BepxHeTynomckuid, 68°36'c.w., 31°46's.4.) aan
BO3MOXHOCTb MOCTPOUTL NPOMUNU BEPTUKANbHOTO 3NIEKTPOHHOTO COAepXaHUs
(B3C) ans 6onbluoro uHTepBana LUMPOT, a NocnegoBaTenbHble HabnioaeHusi Bo
BpeMeHU nokasanu KapTuHy ux uameHeHus. MNpocgunu BOC paccunTbiBanucs no
metoauke /1/, NnpUMeHeHHOW ANs BbICOKMX WMPOT /2,3/. Ha puc. a nokasaHbl
HeKkoTopble TUNUYHbIe Npogunu BOC B aBpopanbHoi 3oHe Bo Bpemsi cybbypb
17 - 21 mapta 1991: 1 - rnaBHbIA MOHOCKEPHbLIA NPOBan C Pe3koil NONsAPHON
CTeHKOW, obnacTb MOBbILEHHOW MOHOCKEpPHOW WMOoHM3auuuM M Gonee nornoras
3KBaTOpUanbHas CTeHKa npoeana; 2 - CTpyKTypa Tuna "nnarto" ¢ nageHuem
VOHU3aLUUM Ha HOXKHOM Kpar U NMOABEMOM Ha CeBepHOM; 3 - CeBepHbl KpaWi
"nnaTto” cunbHo onycTuncs, obpa3oBaB "aBpopanbHbii npoBan®. Ha puc. 6
nokasaHbl Npumepbl npocdunei BOC B cpefHUx WMUpoTax BO BPEMS CUNbHOM
MarHuTHou Bypu 24-28 mapta 1991. Mpoean AocTUr WKWPOT MOCKBbI, CTPYKTYpbI
npocunen BAC obHapyxXuBatoT YepTbl aBpopanbHOW 30HbI.

1. 25.03.91 16:37:05,UT
1 T

1 :47,UT
4. 26.03.01 0112:03.UT

60 65 b i )

55 80
leorpapmwecxas mmpore, rpan. lFeorpaduuecoxas mmpora, I'pai.

1. Leitinger R., Schmidt G., Tauriainen A., An evaluation method ing the differential Doppler
measurements from two stations that enables the calculation of the electron content of the ionosphere, J.
Geophys. R., 1975, v. 41, p.201- 213.

2. Yep C.M., Tepeuy
coaep B aspop W u cybaspop depe no pat
HaBUraymoHHbix UC3, MleomarHeTam 1 aspoHomus, 1992, 1.32, N4, ¢.94-99.

3. Chernyakov S.M., Tereshchenko E.D., Brunelli B.E., and Nygren T., Comparison of ionospheric
total electron content measured using the difference Doppler and incoherent scatter methods, Ann.
Geophys., 1993, 11, p.10-16.

E.A., KynuuybiH B.E., BpioHennu B.E., MonHoe anektpoHHoe
Z ¢ paauonpocee
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YUCNEHHOE MOAENUPOBAHUE AMHAMWKW MMABHOIO NOHOC®EP-
HOrO NMPOBANA BO BPEMSA CYEEYPU 25 MAPTA 1987 T.

A.A.Hamran'anae, 0.B.MaprtuiHeHko, A.H.Hamranagse, M.A.Borkos
(MonspHbii Meoduanyeckuit MHCTUTYT, MypmaHck)

B /1/ 6binv  npeacTaBneHbl  pesynbTaTbl  YUCMEHHOro  MOAENUpOBaHUA
BLICOKOLUMPOTHBLIX MOHOCHEPHBIX 3chchekToB cy6Bypu 25 mapra 1987 r., nonyyeHHble Ha
oCcHOBe rnoGanbHOM YNCNEHHOM Mofienk noHocdepbl, Tepmoctepkl U NPOToHoChepk! 3eMnu
12,3/ ¢ Mcnonb3oBaHWeM rpyBoi NPocTpaHCTBeHHoW ceTk (5 rpapycoe no wupote AnA
MoHochepHbIX napameTpos U 10 - AnA TepMocdepHbIX) U KPYNHbIX Waros UHTerpupoBaHus
no BpemMeHu (20 MuHyT). Mocne pekoHCTPYKUMU MOAENN Hamu Gbinu NpoBeAeHbl pacyeTbl ¢
6onee BbICOKUM NPOCTPAHCTBEHHBIM 1 BPEMEHHBIM paspelueHrem (2 rpajyca no WwupoTe kak
JINA MOHOCHEPHBIX, Tak U ANA TepMoctepHbIX NapameTpos, U 10 MUHYT no BpeMeHu Ans
napameTpoB TepMocdepbl ¥ 2,5 MUHYTHI - ANS MOHOCKHEPHBIX napametpos).Kpome Toro, B
HOBbLIX pacyerax Mcnonb3oBanacb 3Mnupuyeckas Moaenb Tepmoccepbl MSIS-86, a He
MSIS-83, kak B /1/.

PesynbTaThl pacyeToB 3MeKTPUYECKOro Nons, 3MeKTPOHHON 1 WOHHOI TemnepaTtyp 1
3NEeKTPOHHOW KOHLEHTpaLuK NpeACcTaBneHbl AN reOMarHuTHLIX WWpOT cesepHee 60 BmecTe
C JAaHHbIMM Habniogenwii Ans nywkta EISCAT Tpomce /4/. ConocTaBneHue 3TuX
pe3ynbTaToB ¢ nony4eHHbIMU paHee no rpyGoit ceTke /1/ nokasano, YTo BLIBOALI, CAENaHHbIe
B /1/ 0 MexaHusMe (hOpPMUPOBaHUA HaGNIOAABLIErOCH OTPULATENLHOMO WMOHOCHEepHOro
BO3MyleHust B F2-06nacTu aspopanbHoii oHocdepbl U ero ceAsu ¢ [VHaMWKOWN NasHoOro
MIOHOCEhepHOro NpoBana, OCTaloTCs B CUre: BO3MyleHHe B BeyepHem cektope oBycrioBneHo
JDKOYNeBbIM  pa3orpeBoM WOHHOTO rasa W COOTBETCTBYIOWMM YCKOPEHMEM CKOpOCTU
XUMUYECKUX NOTepb WOHOB aroMmapHoro kucriopoga. 3T0 BO3MylleHWe BMmecTe C
aHANOMMYHBLIM BO3MYLLLEHUEM B YTPEHHEM CeKTope (hopMUPYIOT 3anaaHbiii U BOCTOMHBIA kpai
npoBana, Co3AaBas UNMIo3NIo ABWXEHNS 3TUX KPaeB K 3anajly ¥ BOCTOKY, COOTBETCTBEHHO, B
TO BpeMS Kak LeHTpanbHas (OKoononyHouHas) YacTb npoBana CMelaeTcs K KsaTopy 3a
CYeT YCUNeHNs MarHUToctepHO KOHBEKLUN.

TakvuM 06pa3oM, MOXHO YTBEPXAATb, YTO METOAOM MaTemMaTu4eckoro MoAenupoBaHus
OCylWeCTBNEeHO pa3AeneHne BKNaAoB B hopMUpoBaHWe nposana oT Mpoueccos nepeHoca
nnasmbl U ee pasorpesa. [MokasaHo, YTo NEePEeHOC UrpaeT rMaBHYIo porb B BapuaLuax HOYHOWN
yacTtv npoBana, a pa3orpes - B NOBEAEHNM €ro YTPEHHero U BeyepHero Kpaes.

1. Hamranagse AA., Bonkos M.A., MapTeiHeHko O.B., Hamranaase A.H. YucnerHoe
MOZieNnUpoBaHue BbICOKOWMPOTHBIX MOHOCKEpHbIX adhdekToB cy6bypu. //MaTemaTuyeckue
Mozenu GnuxHero kocmoca. 3-e coeellaHne namstv B.IM.LWaGaHckoro. Te3ucbl 4OKNAA0B.
M., HUUASD MIY, 1993, ¢.39.

2. Hamranaaae AA., KopeHbkos 0.H., KnumeHko B.B., Kapnos U.B., Beccapab ©.C.,
CypotkuH BA., Tnywenko T.A., Haymosa H.M. [noGanbHas uucneHHas MoAent
TepMoctepbl, MoHocteps! U NpoToHocdepsl 3eMnu. //TeoMarHeTUsM U aspoHoMUS, 1990,
1.30, N4, c.612-619.

3. Hamranaase A.H., MaptuiHeHko O.B., Kavana B.B., bapGonuna 3.B. Peanusauus
rno6anbHON YMCNEHHOW Mofeny Tepmocdepbl, MOHOCKhEpbl U NpoToHochepbl 3eMnu Ha
nepcoHansHoOM KoMnbtoTepe. //MaTemaTudeckue Mogeny 6nvkHero kocmoca. 3-e coellaiue
namstv B.M.Wa6aHckoro. Teauckl goknagos. M., HUMAD® MY, 1993, ¢.82-83.

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

BOJIHbI U HACTULIbI B MATHUTOC®EPE
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HU3KOYACTOTHBIE U3NYYEHWUA U BbICOKOLUMPOTHBIE
rEO®U3UNYECKUE BO3MYLLEHUA

Tuosa E.E., fXHuHa T.A., CmupHoB B.C. (MonspHblit reouanyecknuii UHCTUTYT,
Anatutbl)

Hu3Ko4acTOTHble U3NYYEHUs, perucTpypyemble Ha cnyTHuke Opeon-3 B Te4yeHue
HECKOMbKUX NeET, MpUHUManuch Ha CTaHuuW AnaTutbl B aBpopanbHoi 30He.
WccnefoBaHa 3aBUCUMOCTb BEPOSTHOCTU HabnioaeHns yakonomnocHeix KHY
amvicenit (f=130-260 My) oT cesoHa. BeposTHoCTb HabniogeHns MakcumanbHa
ans aMMHUX  Mecsues.  ConoctaenieHne ¢ AaHHbIMU MarHuTomeTpa,
pacrofioXeHHoro Takke B AnaTtuTax, nokasano, 4To amuceun Habniopanucb
nepen Unu B Havane MarHUTHOrO BO3MYLLEHUS. Cesiab HabniogaeMblx aMUCCUNA
c aBpopanbHbiMM Ayramu  MOATBEPXAaeT —reHepauuio  3TUx amMuccui
3MEKTPOHHLIMM nydkamy. CBOWCTBA  PacCMOTPEHHbIX yakononocHblx  KHY
uanydyeHuii MoryT GbiTb MCrONb3oBaHbl ANS WU3yHEeHWs obnact¥ ycKOpeHus
3NEKTPOHOB.

MHD - FLUCTUATIONS NEAR BOW SHOCK AND Pc 3-4 GEOMAGNETIC
PULSATIONS

V.C. Danilova, A.V. Sobolev (Institute of Cosmophysical Research and
Aeronomy, Yakutsk)

From analysis of the IMF orientation dependence of Pc 3-4 pulsation amplitudes
at the constant solar wind speed it has been concluded that a source of these
pulsations are MHD-waves following the "diffusive” population of the ions
accelerated by Fermi mechanism in quasi-parallel regions of the bow shock.
This mechanism explains the well-known experimental facts:

a) maximum amplitudes of Pc 3-4 pulsations are observed near noon at IMF
nearly radial orientation (Q<20°) (Q is a cone angle between IMF direction and
the Earth-Sun line),

b) morning maxima of the pulsation amplitudes at Q>60°,

¢) an absence of these pulsations at the azimuthal IMF (Q=90°).

XAPAKTEPUCTUKU FEOMATHUTHbIX NYNbCALMIA Pc1-2 U KYTN B CBA3N
C MPOLIECCAMWU B3AMMOZIEACTBUA BONHA-HYACTULIA U MUKPOCYB-
BYPEBOW AKTUBHOCTbIO

Conosbes C.W., Banwes [1.I"., Conoeses B.C. (MKOUA CO PAH, r.AkyTck)

MNpeacTaBneHs: pe3ynbTaTbl aHanusa Bapuauui amnnutyasl Pc1-2 v Kyn B
nepuoab! pa3BUTUS BOCTOUHO 3MEKTPOCTPYU. Moka3aHo, 4TO:

1. O6nacTb MakcumanbHoi uHTeHcusHocTH (OMU) Pc1-2, KYT nokanusosaHa
Ha 1-2 rpapa. aKBaTopuanbHee LEHTpa TSXecTu BOCTOMHOW 3NEKTPOCTpyu, a
aMnnuTyaa nynbcauuidi NpomoaynupoeaHa ¢ NepuoaoM ot ~40 po ~600 cek,
KOTOpLIA CcoBnajaeT ¢ nepuofamv konebaHuii OJHOBPEMEHHO perucTpu-
PYIOLLMXCSI FEOMarHUTHbIX Nynbcayui Pc4-5. MakcumanbHasi amnnutyaa Pc1-2
COOTBETCTBYET OTpPULATENBHBIM LyKnam D KOMMOHEHTb! Pc4-5.

2. MopoBHble BapuaLymm nHTeHcuBHocTU Pcl-2, KYI “MeloT MecTo U BO Bpemsi
BO3BYXAEHWUs ANUTENbHBLIX cepuii Pi2 ¢ nepuofoM Moaynsauuu ~1-10 MUH.,
oTpaxaoue MUKPOCTPYKTYpy W MOBTOPAEMOCTb mukpocy66ypb.  lMpu aToM
Hauyano pocTa amnnuTyabl Pc1-2, KYI kak npaeuno coenapaeT ¢ Hayanom Pi2c
TOYHOCTBLIO 10 HECKONBKUX MUHYT.

3. CnekTp Moaynsuuv orubarowien amnnuTyap! Pc1-2, KYN nopoGeH cnekTpy
orubaroLLeit MHTEHCUBHOCTY AU dy3HOro aBpopasnbHOro CBEHEHUs Ha L~3-4.

4. B TeyeHuv Tpex cepuii Pc1-2, KYT Ha aKBaTOpUankHoiA rpaHuLe A dy3HbIX
CUSHWIA Mo AaHHbIM cnyTHUkoB DMSP F6/7 Habnioganuck KpynHoMacltabHble
BOMHbI CBEYEHUs] C ANUHON BOMHbI ~200-500 kM. [0 AaHHbIM U3MepeHuin
OAHOTO W3 MPONETOB CMyTHUKA WCTOYHUKOM aucddyaHoro ceeveHus Bbinu
BbICbINAIOLMECS NPOTOHLI ¢ 3Hepruei ~10 k3B, HauBonbluMe MOTOKN KOTOPbIX
oTMeuanuck Ha wupotax OMU nynscauuit Pe1-2, KYT.

MNpegnonaraeTcs, YTO Bapuauuy amnuTyabl Pc1-2, KYN ¢ nepuogom ~1-10
MUH B BEYEpHEM CeKTOpe CBA3aHbl C MOAyNsUMeid WHKpemeHTa MOHHO-
LIMKNOTPOHHOM HEYCTOMYMBOCTA HU3KOYACTOTHLIMW BONHaMU Pc4-5 vm Pi2 ¢
nocneayloLwyM nyNbCUPYIOLMM BbiCbiNaHWeM SHEPTU4HbIX

NPOTOHOB.
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O FPAJMEHTAX OABMIEHWA FOPAYEW MAFHUTOC®EPHOW MMA3MbI
KAK WCTO4YHMUKE NPOAOJbHbIX TOKOB U MPUMEHUMOCTU
OPEA®OBOIro nMPUBNWXEHUA NPU AHAJIM3E TMPOLECCOB B
MNA3MEHHOM CJIOE

E.E.AHTOHOBa, H.lIO.MaHowknHa (MHCTUTYT sipepHon
CkobenbluvHa MockoBckoro [ocyaapcTBeHHoro YHusepcurtera)

burankm UM.

PeaynbTaTbl W3MEpEHWIA CKOpOCTE [BWXKEHWs Nnasmbl Ha  ChyTHUKax
AMPTE/IRM u ISEE B nnasmeHHOM crnoe xBocTa MarHutocdepbl 3emnu
noATBEepAUNM  NpepnoriokeHMe O CTOXacTUHECKOM XapakTepe —AaHHOro
[BWXEHUS, NpU KOTOPOM CPEeAHAs CKOPOCTb ABWMXKEHUA nnasmbl HaMHOro
MeHblUe CTOXacTU4eckux ckopocTeld. PeaynbTaTbl faHHbIX WccnefoBaHUN
TpebyloT nepecmoTpa KOHUenuuiA opMUpOBaHWA TOKOBbIX cucteM 1 1 2 U
OBLIENPUHATLIX TOYEK 3PEHUA Ha MpUpody MarHWTochepHoW KoHBekuuu (B
4YacTHOCTW, BO3MOXHOCTU OMUCAHUA anbBEHOBCKOW 3KPaHUPOBKU BHYTPEHHeW
marHuTocdepb! nyrtem BBeAeHUs adpeKTUBHON "MarHuTochepHou
nposoaguMocTu®). OfHON U3 BO3MOXHOCTEN MOSTyHEeHUss pe3ynbTaTos B JaHHOM
HanpaBrneHUu ABNSIeTCS BOCCTaHOBMEHUE as3uMyTalnbHbIX rpagUeHToB AaBneHust
ropsiyeii MarHuTocepHOM Nnasmbl MO AaHHBIM O MPOAOSbHBIX TOKax U
cpaBHeHWe Mosy4eHHbIX rPafMeHToB C 3KCnepuMeHTanbHo Habniogaembimu. B
HacTosilieli paboTe asuMyTanbHble rpagveHTbl BOCCTaHaBNWBaNUCbL nNpu
UCNONb30BaHUW YCPEeAHEHHON KapTuHbI MPOAOSbHLIX TOKOB UUMAXUMBLI 1
MoTeMpbl ¥ MOAenU MarHuTHoro nons LibiraHeHKo-87 B NpeAmnonoxeHut o
BbINOMIHEHUN  YCMOBWUS  MarHUTOCTaTUHMECKOro  paBHOBECUS. Ha 6azse
BbIYUCNEHUI rPaaVeHTOB OBGBEMOB MarHUTHBLIX CUMOBbLIX TPYOOK U M3BECTHOMO
pacnpedeneHus MOTHOCTM MPOAONbHOrO Toka 6bin  BOCCTaHOBMEHbI
a3uMyTanbHble rpagueHTbl AaBrieHust ANs TOKOB 30H 1 1 2. Bbino nokasaHo, 4To
B Crfiydae TOKOB 30Hbl 2 asuMyTanbHble rPagveHTbl HaMHOro npesbilatoT
rpagveHTbl AaBnNeHUs ANs TOKOB 30HbI 1, Habno[aeTes sHaunTensHas yTpeHHe-
BEYEPHA acUMMETpUsi rpafveHTOB, a WHTerpanbHble nepenajbl AaBneHus
Mexay AHEM W HOYbIO HaMHOrO MeHblle 3criepuMeHTanbHo Habnofaembix
faBneHuii. pagveHTbl AaBneHWs AocTUran MakcuManbHbIX BenMyuH B6nuaun
nonyHouW, rae npoucxoguna peskas CMeHa 3Haka rpagveHTa. [lpu aTom
MakcUMyMy [aBfieHUst ANs 30Hbl 2 OoTBeYanu HOYHble Yacbl, a Ans 30Hbl 1
AHeBHble. [MonyYeHHble asumyTanbHble rpagvueHTbl AaBneHus cpaBHMBanucL
aKcnepuMeHTanbHo HabniopaembiM pacnpeaeneHuem nnasmbl. PesynbTaTthbl
Takoro CpaBHEHWS MoKasanu, YTO KaK TOKW 30Hbl 2, TaKk U TOKM 30Hbl 1,
npoeuvpyeMble Ha BHyTpeHHWe obnacTu nnasMeHHoro Crios, MoryT
reHepupoBaTLCS asuMyTanbHbIMU rpagveHTaMu [aBrieHusi TOpsYvX 4YacTtuy
nnasmMeHHoro  Crios. PaccMoTpeHbl  MexaHuaMbl  BnusHus MMM Ha
asuMyTanbHble rpagveHTbl [aBneHus nossonsowme o6BACHUTL 3aBUCUMOCTL
MarHuTocepHol KOHBEKLUWW OT NapaMeTpoB CONTHEYHOro BeTpa.

KBASWMNEPUOANYECKUE MAMHUTHBLIE BO3MYLIEHUA CBA3AHHbLIE C
MMMNYJbCHBIMA  YBEJIMYEHUSAIMU  ONEKTPOHHOW  MINIOTHOCTH,
PErMCTPUPYEMbIMU EISCAT PAJAPOM.

A.B.MawwuH, E.B.M4yenkuHa, T.BeauHrep.

B yTpeHHeM cektope, 17 pekabpa 1990 ropa, EISCAT pagapom
3aperucTpupoBaHa Cepusi KOPOTKUX WMMMYMbCHBIX YBENUYEHUA 3NEeKTPOHHOM
NNOTHOCTU, KOTOpbLIE BEPOATHO, BbiNM CBA3aHbl C BbIChINAHUAMU B MOHOCKhEpPY
3NEKTPOHHbIX  MyykoB. OJHOBPEMEHHO C  W3MEPEHWUAMW  3MEKTPOHHOM
KOHL{EHTpaLUun perucTpupoBanvcb Bapualui MarHUTHOroO Mons B Tpex Todkax.
Mpy conocTaBneHMn MarHuTHbIX AaHHbIX Obina obHapyXeHa cucTemaTtudeckas
3afjlepXKa Mo BPEMEHU MEXAY MakCMMyMOM MarHUTHoOro BoamylieHusi B IVA u
COOTBETCTBYIOLMM Makcumymom B KIL, ee BenuuuHa coctaeuna npumepHo 20
c. IVA pacnionoxeHa Ha 200 km BocTouHee KIL. [peanonaras, 4To BpeMeHHas
3aflepXKa CBsiaaHa C [ABWKEHWeM obnacTeil 3NEKTPOHHLIX BbiChbiNaHWi B
BOCTOYHOM HarnpaBfeHWu, Mbl OLEHWNU BeNUYMHbI CKOPOCTEA WX LOBUXEHUS,
Nonyuyue 3HaueHus oT 12 km/c Ao 32 KM/C ANs pasnuuyHbiX umnynbcos. [lo
oLieHKaM, Nony4YeHHbIM U3 HallWX AaHHbIX, [JONTOTHbIE pa3Mepbl aTUX obnacTei
coctaBnAnu oT 40 km Ao 150 kM. [pu ycnoBWM Takux BbICOKUX CKOpOCTEn
[BWKeHWss obnacteii 3NEKTPOHHbIX BbiCbiNaHWA W HeBOMbLOK CKOPOCTU
3NEKTPOHHO-MOHHOW peKoMBUHaLuW, BO3HUKaloLWas B WoHocgepe obnacTtb
BO3MYLLIEHHO 3NEKTPOHHOW KOHLEHTpaLuu npuobpeTeT XBoCcTONOA0GHbIM BUA U
He ByaeT ToYHO coBrnaaaTh ¢ 06nacTbio 3MEKTPOHHbIX BbiCbiNaHWi. YucneHHoe
MOAENUpOBaHWe MarHWTHbIX Bapuauuid, reHepupyeMbix Ha 3emre nofoGHoK
MOHOCEPHON HEOAHOPOAHOCTLIO, AaeT YABONETBOPUTENbHOE COOTBETCTBUE
HabnogaeMbiM  BO3MYLLEHWUAM. O6HapyXeHHble  KBasunepuoaudeckue
MarHuTHble Bapuauuu OTnMYaloTCsl OT HabnogaembiX B YTPEHHEM cekTope
nynbcauuii PiC ¥ MoryT GbiTb BblfeneHbl B OTAENbHbIA Knace MarHuTHbIX
nynbcayuu.
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AYCHOBVIFI MU  MEXAHM3M WHULUMUPOBAHUA UCKYCCTBEHHBLIX

BbICBINAHUA YACTUL| U3 TEOMATHUTOC®EPLI BbIEPOCAMU MAPOB
LLENOY-HbIX METANIOB

H.®.BnaroselyeHckas, O.B.Konocos, B.A.KopHueHko (MHCTUTYT ApKTUKA 1
AHTapkTuky, CaHkT-MeTepbypr)

MHUUUMpOBaHMe SBMEHUS UCKYCCTBEHHOrO BbIChINaHUA W3 reomarHuroceeps!
NOMYYMIO LIMPOKOE pacrpocTpaHeHue B HayuHbIX uccnefoBanusx. B poknape
obcyxaaloTes pesynbTaThl HabnogeHUd METOAOM AOMMEpOBCKOro HakrnoHHoro
pafvo3oHANPoBaHUA 3hheKToB  BbIChINaHWW, CONMPOBOXAAOLMX Bbl6pochl
6apueBbIX (Lie3veBblX) COCTAaBOB BELIECTB Ha BbICOTax HWXe - (140-160 kM) ©n
Bbilwe - (400-500 kM) BLICOTbI MakcuMyMa F-crosi MoHocdepbl. IKCNepUMeHTbI ¢
BbIGpocamm HUxXe Makcumyma F-cnosi NpoBoAUnUCh B CpefHUX WrpoTax (L~2) B
1989-1900 rr. HabnioaeHuss MHXeKUWiA Ha Bbicotax >400 KM BbIMONHEHb! Mo
MexayHapoaHoMy pasgeny nporpammsl KPPEC B 1991r. B pavioHe Kapwbckoro

mops (L~1.5).

AHanua  SKCMepUMEHTanbHbIX = AOMMEepoBCKUX  cnektpoB  BY-curHanos
(coHorpamm) Mo3BONUI BbISBUTL XapakTepHble TUMbl CUTHamNbHbBIX acpekToB
(CQ). OhbcbekTsl B BUAE YLIMPEHUA AOMMEPOBCKUX CMEKTPOB, BO3HWKalowue B
MOMeHT BbiGpoca (C3 | Tuna) u cnycTs HekoTopoe Bpems nocne Hero (Il Tvn,
yepea 2-3 MWH), BbI3bIBAOTCA pa3neTom VHXEKTUpYemMoid npumecu w
BbICbiNaHMeM 3NneKTpoHoB. C3 yka3aHHbIX TUMOB 3aperucTpypoBaHbl He BO BCEX
HabniogaBwmxca 12-T akcnepumeHTax.

MpoBefieH aHanu3 reouan4eckux YCnoBuiA W napameTpoB BbIGPOCOB.
YCTaHOBNEHO, YTO MHWLUMPOBAHWE BbICbINAHUA OCYLLECTBASANOCh B yCrnoBUsAX
MarHUTHOW BO3MyLLLEHHOCTU (Kp>3) W HanMWuuA pexvma 3HauuTenbHOW MuTY-
yrnosoii Auddy3uu B BOMyLLAEMbIX MarHUTHbIX Tpybkax. U3 cywiecTByowmx
TeopeTUdeckux KoHuenuwd, obycrnoBnuBatloWMX BbiCbiNaHue 3apsXeHHbIX
YyacTuy U3 reomarHutoccepsl, Haubonee nonHo pesynbTaTam HabniopeHun
COOTBETCTBYET MEXaHW3M 3NEeKTPOHHO-LUKMNOTPOHHOrO peaoHaHca.

BIMAHUE TEPMUHATOPA HA WHTEHCUBHOCTb NYNbCUP
CUSIHUA U OHY XOPOB GooAd

N.A.KopHunos (MonsipHblii reoduanyeckuii MHCTUTYT, AnaTuTbl)
T.TypyHeH (O6cepeaTopusi CogaHkionsi)
t0.MaHHuHeH (YHusepcuteT r.Oyny)

Mo pesynbTatam KOOpAUHMPOBAHHbLIX TENeBU3NOHHBIX HaBNIOAEHUIA NONSPHLIX
CUsHUA 1 OHY-nanyyenuin B Nlososepo u Moposipeu (CeBepHast OUHNAHAMS)
nokasaHo, 4To BO BpeMsi MecTHoro Bocxofja CorfHua (NPOXOXAEHWUS
TepMuHaTopa) HabriopaeTcs KkpaTkoBpeMeHHoe (20-40 MUWH.) BO3pacTaHue
MHTEHCUBHOCTU NyNnbCUpYIOLUMX BbickinaHuii U OHY-u3nyyeHuidi TMna xopos
NpU4eM aKkTUBU3aLUS XOPOB OnepexaeT ycUneHUe CUsiHWA Ha 1,5-3 MUH. To,
yTo HabniopaeMoe  sBNeHMe CBA3aHO € BAUSIHUEM TepMMHaTopa'
NOATBEPXAAETCA BENUYMHOW 3afnepxku addeKTa B CMeLLeHHOM Ha 3anap nc;
Aonrote nyHkTe [oposipeu (3aaepxka COOTBETCTBYET 3afepxke BOCXoaa M
COCTaBfseT okono- 1 vaca), a Taloke COOTBETCTBYIOLLEA pacyeTHONW CEe30HHOI
3aBUCUMOCTLIO  MOMEHTa  MakcUMyma  aKTvBu3auuW.  BbickasbiBaeTcsi
Npeanonoxexue, Yto Habnoaaemblii adhekT CBS3aH ¢ yBenuMyeHueM notoka B
MarHuTocepy hoToaNEKTPOHOB U3 OCBELLEHHON CorHuem noHochepsi.

HYDROMAGNETIC MODEL OF THE MAGNETOSPHERIC CUSPS
l.Ya.Plotnikov (Institute of Cosmophysical Research and Aeronomy, Yakutsk)

Calculated groﬁles of the velocity, pressure and magnetic field in the
hydrom;gnetlc cusp model are compared with the space measurements in the
hlgh-latltudg boundary layer (mantle). It is shown that the plasma shearing flows
in the flaySIde cusps and mantle are limited in thickness and width due to the
rglaxatlon processes of the normal and tangential stresses under the quasi-
viscous flow of the magnetosphere by the solar wind. At Hartman numbers
Ha<1 _0"2 the stress relaxation is significant and provides "adherence" condition
V=0 inherent for the usual viscous flow of the solid body surface. At high
Hartmar) nu{nber.s the "slip” (V>0) of shearing flows observed in non-stationary
space situations is possible. The observed inverse flows towards the Sun in cusp

are explained by the forced flows electrodynamically c
latitude boundary layer (LLBL). . it
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PACCESAHUE HA TOKOBOM CJ1OE - BO3MOXHbIA MEXAHU3M
BbICbINAHUA ABPOPAJIbHbLIX MPOTOHOB.

B.B. MBoapesckuid (MU, Anatutel)
B.A. Ceprees (C.-6. yHusepcutet, CaHkT-lNeTepbypr)

PaHee nokasaHo, 4TO 30Ha BbiCbiNaHWiA 3HEPrUYHbIX YacTuy (€ 30 kaB)
COAEPXUT 06NacTb aHU3OTPOMHBIX NOTOKOB C NPaKTU4ECKM MYCTbIM KOHYCOM
MOHOC(EpPHbIX NOTepb (B 3Toi 0BnacTu YacTulbl coBepLIaloT aguabaTudeckoe
ABUXEHWe) U 0BnacTb U3OTPOMHbIX MOTOKOB (34ECH MPOUCXOAUT CUSTbHOE MUTY-
yrnosoe paccesHWe Ha TOKOBOM crioe). [lonoxeHue rpaHuubl Mexay STUMM
ABYMsi 06nacTAMU (M3OTPOMHOIA rpaHULbl) ONpeaensieTcs XecTKOCTbIo Yactuy.
Yem Oorblue XecTkocTb, TeM Gnuxe K 3emne (Ha MeHblueid LWMpoOTe y
MoHocdepbl) HaxoAWUTCS U3OTPONHaN rpaHuLa.

B paHHoii paGoTe No U3MepeHUsIM Ha MONSIPHLIX HUIKONETSILLMX CNyTHUKaxX
cepum NOAA nokasaHo, YTO 9KBaTopuanbHasi rpaHULa 30HbI UHTEHCUBHbIX
BbICbiNaHUin aBpoparnbHbIX npoToHoB (0.3-20 kaB) pacnonaraetcs nonsipHee
W3OTPOMNHOW rpaHuLbl NPOTOHOB C 3Heprusimum 30-80 k3B u 3KBaTopuanbHee
M30TPOMHOM rpaHULbl 3MEKTPOHOB C aHeprusamu > 300 kaB. MopobHas
3aKOHOMepHOCTb HabriofaeTcss Bo Bcex cektopax MLT u npu paanuuHbix
YPOBHSAX MarHUTHOW akTUBHOCTU. [0CKONbKY NPOTOHbI aBPOpasbHbIX SHEPrUi Mo
XKECTKOCTU HaxoAsaTcs mexay 30-80 kaB npoToHos 1 > 300 k3B a1eKTPoOHOB, TO
yKa3aHblii Bbllie haKT CBUAETENLCTBYET O TOM, YTO MEXaHU3M BbicbinaHusi
aBpopasbHbIX MPOTOHOB (MO KpalHeld Mepe MPOTOHOB C 3Heprueii 5-10 kaB,
KOTOpble AalOT OCHOBHOW BKMaj B BbIChINAKOWMIACS MOTOK) TaKoi Xe, Kak y
3HEpruyHbIX YacTUL - paccesiHe Ha TOKOBOM Cloe XBOCTa MarHUTocepbl.

CBA3b BCMbIWEK UHTEHCUBHOCTU CBEYEHUS CUAHWUIA MONSPHOMN
LWAMKA C BAPUALIMAMU OUHAMUYECKOIO JABIEHUSA CONHEYHOIO
BETPA.

3sepe. B.J1. (MonsipHblii reoguanyeckuii MHCTUTYT, T. Anatutbl)

MpuBeAeHb! pesynbTaTel WCCNEfOBaHWA CBA3W BapuauWii  MHTEHCUBHOCTY
CBEYEHWs1 CUSIHWUA NONSIPHOM LWankv C AUHAMUYECKUM JaBNEHWEM CONMHEYHOro
Betpa M MMIM. [ns aHanu3a Wcnonb3oBanuch ackadunbMbl CT. BocTok,
M3MEpeHWs napameTpoB conHeyHoro Betpa u MMI Ha cnytHuke MMI-8, AE-
MHAEHCLI W MarHuTorpaMMbl 3KBaTOpWanbHoOW CT. XyaHKaiio 3a OTAenbHble
WHTepBanbl 1986 r. [okasaHo, 4To Npu nonoxutenHsix Bz MMI npakTtudecku
KaXaoW WMHTeHCUUKaLUU CUSIHWA MNONSIPHOW  Luanku COOTBETCTBYET peskoe
yBenuyeHue AUHaMUYeCcKoro JaBneHus CoNHeYHoro BeTpa.

BO3MOXHbIA MEXAHWU3M BO3HUKHOBEHUA © - ABPOPbI

B.B.PexeHos (MonspHbI reodusnyeckuii UHCTUTYT, 184200, AnatuTsl)

PaccMoTpeH BO3MOXHbIA MeXaHW3M BO3HWUKHOBEHWA ©-aBpopbl Ha OCHOBE
cneaylowmx aonyuwleHud: 1) B KoHue asbl BoccTaHoBneHUs cy6bypu u
nosopota MMM Kk ceBepy pa3amepbl MONAPHOW LIANKW 3HAYUTENLHO
YMEHbLUAKTCA U BHEWHSA rpaHuya nnasmeHHoro cnosi (BITIC) okaabiBaetcs
rny6oko BHYTPU 3aMKHYTbIX MarHUTHbIX CWUMOBbLIX NIMHUA, 2) Takoe NonoxeHue
BIMC GnaronpuaTHo Ans pa3sBuTUsA Xenobkoeow HeycTonumsocTh. Ha BITIC
NOSIBMSIOTCA A3bIKKU NNa3Mbl, KOTOPble ABUraloTCA B XBOCT MarHutocdeps (B
npoekyun Ha oHocgepy ¢ HOYHON CTOPOHBI Ha AHEBHYIO).

YucneHHbIM pelueHnem ypasHeHui div (Jj +Jpy, ) = 0 n N/ t+div (NV) = 0,
rae Ji ¥ Jy - NUHeiHasi NNOTHOCTb TOKOB B MOHOCepe W MarHuTocctepe (B
npoekuMn Ha uoHocdepy), cooTBeTcTBeHHO,N-4MCNO ropsiynx MNpOTOHOB B
MarHWTHON cunoBoi Tpybke (C eauHWYHbIM teyeHueM B UOHocdepe) Mexay
3KBaTOpUanbHOW NNOCKOCTLIO MarHUTochepsl U MoHOCEepol NoKkasaHo, YTo Npu
KOHL|EeHTpaLuu ropsiyMx NpPOTOHOB B MnasmeHHoM croe n = 0.4 cM™ #U ux
3Heprun w = 5 kaB, negepceHOBCKO NPOBOAUMOCTU B aBpOpanbHOM oBane o,
=10 cM n 6, = 1 cM BHe ero, B TeyeHue ~20 MUH. hopMUpyeTcs cucTema
nonoc, BbITAHYTbIX C HOYHOW CTOPOHLI OBana Ha AHEBHYIO, WUpUHo ~1000 km
v anvHon o 3000 kM. COBOKYNHOCTL 3TUX NOMIOC MOXHO paccMaTpuBaTth Kak
©-aspopy. [lpeAnoXeHHbIA MexaHW3M NO3BONSET MOHSATL  HeKoTopble
ocobeHHOCTY, xapaKTepHble ans ©-aBpopbl.

1.OnekTpuyeckoe none B nomocax HanpaefeHoO C Beyepa Ha yTpo, a
Mexzay HUMKM ¢ yTpa Ha Beyep. O6nacTb cBeveHus1 (Ayra) pacronoxeHa Ha
yTPeHHel CTopoHe nonockl B o6nacTu BeiTeKaowWwero u3 noHochepsl Toka.

2. ©-aspopa c Haubonblueii BEpoATHOCTBbIO ByaeT NosiBMATLCA nocne
cy66ypn u ogHoBpemeHHoM nosopoTe MMM k ceBepy. Cy66yps npusoauT K
pa3orpeBy Nnasmbl, YTO cnocobCTBYET pa3BUTUIO HEYCTOWYUBOCTU, @ CEBEpHOe
MM obecneynBaeT yMeHbLUEHUE pa3MepoB NONAPHOW LIanku.

3.Mockonbky nonocbl o6pasyloTcs U3 MNnNasMeHHoro crnosi, TO
cnekTpanbHble XapaKTepUCTUKV BTOpratolwmxcs B Ayrv vactuy 6yayTt 6nuaku k
cneKTpanbHbIM XapakTepucTUKam YacTuL BTOPraloWmXCs B aBpoparibHblid oBan.

40pn B, < 0 ©-aBpopa Gyger pacnonoxeHa Gnuxe K YTpeHHei
CTOpOHe oBana, a npu > 0 Kk BeyepHeW, NOCKOMbKy MONOChl ABUraroTCA MNo
3aMKHYTbIM CUNOBLIM NUHUSIM. B aTux cnyyvasx obnacTb OTKPbITHIX CUMOBbLIX
NWHWIA, obycnoBneHHas nepecoeAuHeHWeM reoMarHUTHoOro nons ¢ -
komnoHeHTon MM, ByaeT HaxoauUTCA Ha BeYepHeil CTOpOHe npu < 0 # Ha
yTpeHHei npu B,, > 0. 3gecb ByayT npucyTCTBOBaTL TONMLKO BTOPXEHWUA YaTwl
nonsipHoro pgoxas (Makita et al.,1991)
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DAYSIDE HIGH LATITUDE MAGNETIC IMPULSIVE EVENTS: THEIR
CHARACTERISTICS AND RELATION TO THE SUDDEN IMPULSES

A.Yahnin, E.Titova, A.Lubchich (Polar Geophysical Institute, Apatity, Russia)
T.Bosinger, J.Manninen (Dept of Physics, University of Oulu, Oulu, Finland)
T.Turunen (Geophysical Observatory Sodankyla, Finland)

T.Hansen (Auroral Observatory Tromso, Tromso, Norway)

O.Troshichev, A.Kotikov (Arctic and Antarctic Research Institute, St.-Petersburg,

Russia)

We considered the day side high latitude magnetic impulsive events
occurred during the time interval 04-06 UT of December 17, 1990 using a
number of ground-based data including’ the observations of the middle and high
latitude magnetic variations, riometer absorption, VLF emissions, and the
EISCAT electron density.

It was shown that:

- at the ionospheric level in the morning sector the current system connected
with the transient magnetic spikes consists of the vortex-like currents (isolated
spike has double vortex current system). No signatures of such kind of current
system has been found in the evening side.

- distance between vortices is about 1500 km on the day side - the vortices
propagate tailward approximately along the corrected latitude 72 deg with the
velocity of 0.10-0.16 deg/s (3.7-6.0 km/s) on the day side and about 0.23 deg/s
(8.5 km/s) in the morning;

- the vortex-like currents are generated near the noon

- characteristic time of the decay of currents is about 15 min

Simultaneously with the vortex-like currents generation the precipitation of
the energetic electrons was detected on the day side and in the morning (in sites
of 4-6 hours MLT from the noon where the currents were generated); this
precipitation band was detected at corrected latitudes 68-72 in the day side. At
the same time the VLF emission enhancements were also detected in the
morning.

These results along with the data of world-wide magnetic observations in
the auroral zone and in the middle latitudes strongly confirm the relation of the
specific currents appearing near the noon to the sudden impulses which are
usually (and in our case, as it is evidenced from the data obtained by the IMP-8
satellite situated in the solar wind) connected with solar wind inhomogeneities.
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UMNYNbCHBIE OSJEKTPOHHBLIE BbICBINMAHUA WU HASEMHBIE OHY
WU3MEPEHWA B YTPEHHEM CEKTOPE BO BPEMA CYEBYPb.

TloBuny AA., Tutosa E.E. n AxHuHa T.A. (MonsipHbI reousnyeckuii UHCTUTYT,
AnaTtuTtbl)

J.  Manninen, T.Turunen (Feodusnyeckan obcepBaTopusi, CopaHkions,
DUHNAHAUS)

B poknapge obcyxpaeTcs cBsdb BapuauWii 3NEeKTPOHHOW NNoTHOCTM B E-
obnact noHocdepbl, Habnogaembix pagapoM EISCAT B yTpeHHue yackl 17
nAekabpsa 1990 roga, ¢ xapakrepuctukamu OHY-uanyyeHuin Ha vactotax 0.8 -
2.0 kly, 3aperucTpupoBaHHbIX Ha cTaHuusix CopgaHkions (PuHNaHAUS ) U
JloBo3epo ( Poccusi ).

Bapuayun anekTpoHHO NNoTHOCTU ObiMM  BbI3BaHbI ABYMSI rpynnamu
VMMNYNbCHBIX 3NEKTPOHHbLIX BbICLINAHWIA ANUTENBHOCTLIO B HECKOMBbKO CeKyHA C
nepuofioM cnefoBaHUsi HECKONMbKO [AEeCATKOB CeKyHA. XapakTepHas 3Heprus
BbICbiNalowmxecss 4Yactuy 20-40 «kaB. B ato Bpems Habnioganuch
KBasunepuoauyeckue XxopoBsble anemeHTbl ¢ vacTtotor 0.8-2.0 kly. AHanua
MarHUTorpaMM BbICOKOLUMPOTHbIX CTaHUMiA W fAaHHbIX  cnyTHuka CRRES
rnokasan, 4YTo WCTOYHWKOM BbICHINAHUA CRYXWT WHXEeKUUst 4acTul C HOYHOWM
CTOPOHBI, KaK pe3ynbTaT pa3BuTus AByx cyboypb.

[poaHanuavpoBaHbl U3MEHEHUE SHEPTUMN BbICHINAIOLWMXCA YacTUL U YacTOTbI
OHY-uany4yeHnin Bo Bpemss cybbypb, AWHaMUKa nNEpPUOAOB CnefoBaHWA
VMNYNbCOB BbICLINAHWIA U TPynn XOPOBbIX 3NeMeHToB.  WccnepoBanuch
XapaKTepUCTUKU OTAENbHbIX UMMYSILCOB U XOPOBbLIX 3MIEMEHTOB.

MokasaHo, 4To Habnogaemble 3aKOHOMEPHOCTU MOXHO OGBACHUTL
kone6aHUsiMM napaMeTpoB paauauMOHHLIX MOSICOB, BbI3BAHHLIMK pPa3BUTUEM
LUKNOTPOHHON HEYCTONYMUBOCTH.
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MPAHULbI BbICBINAHUA SHEPITM4YHbBIX MPOTOHOB U ABJNTIEHUE
nonyaAeHHOIro BOCCTAHOBJIEHUA B MIILLU.

Omutpuesa H.M., Ceprees B.A., lNorocsH A.l.

UccnenyloTcsi ycrnoBusi B MeXnnaHeTHoOW cpefe U MarHutocdepe, npu
KoTopbix HabniogaeTcs siBneHWe nonyaeHHoro BocctaHoBnenus (MB) B
nornoweHun Tuna nonsipHod  wanku  (MMW).Wupota rpanuysl  NMALW
onpeaensieTcst KOHUrypauuen reoMarHUTHOro Nnons U 3aBUCUT OT NapaMeTpoB
MeXnnaHeTHOW cpeflbl U YPOBHA MarHUToctepHOn BO3MyLeHHOCTU. OaHo U3
BO3MOXHbIX OObsicHeHU siBrieHUst B cBA3bIBaeT ero C CyuwlecTBOBaHUEM
nonyAeHHo-MONMYHOYHOU acuMmeTpuu B Wwupotax rpanduy MMW (vnu rpanuy
BbiCbinaHusi npoToHoB). LupoTbl rpanuy (®) B nonyHouyHom (21-03 MLT) u
nonyaeHHoM (09-15 MLT) cektopax cOMocTaBnsafucb C  BeNUYUMHaMu
napaMeTpoB MexnnaHeTtHol cpeabl (B, Bz, n, V, u pap.) u wuHgekcamu
marHutocepHoir BoamyuleHHocTu (KP u DST).(B kadectBe BenuuuHbl KP
vcnonbayeTcss  0OblMHbIbIA - KP-UHAEeKC, YMHOXeHHbid Ha 10). Bbicokas
Koppensauus obHapyxeHa Mexay LWUPOTOW AHEBHOW rpaHuUbl U BenuyuHoin DST
(r=0.80) ¥ WKPOTOIN HOYHOW rpaHuLbl U BenuumHamu KP (r=0.71) u V (r=0.85).
Mony4yeHbl perpeccuoHHble COOTHOLUEHUS ANs LMPOT rpaHulbl BbiCkiNaHus
NPOTOHOB B NONyAeHHOM CeKTope:

d(rpap) = 0.12 DST + 69.6 co cp.ke.norp. 3.2 rpaa.
1 B MONYHOYHOM CeKTope:

®(rpag) =-0.1 KP + 66.3 co cp.ks. norp.1.7 rpag.
PaBeHCTBO WMPOT rpaHuly BbiCbiNaHWA B AHEBHOM U HOYHOM cekTopax (T.e.
oTCyTCTBME acumMmeTpuu) ByaeT HabniogaTbCs NpU COOTHOLIEHWU BenuuWH
WHAEKCOB aKTUBHOCTU:

DST =-0.83 KP -27.5

YuuTbiBasi BenuuuHy cpepHekBagpaTUdHoro pasbpoca npu onpegeneHuu
WMpOTLI AHEeBHOW (3.2 rpaf) U HouHoW (1.7 rpap) rpaHuL BbiCbiNaHWs, NonyYvMm
ycnosue DST > -0.83 KP + 13.3, npu kotopom [B pgomxHo HabniopaTtecs ¢
BeposiTHocTblo 1 U ycnosue otcytcteuss DST < -0.83 KP -68.3. [pu
NPOMEXYTOYHbIX 3Ha4YeHUsix napameTpoB siBneHne B MoxeT HabnopaTses ¢
HEKOTOPOM, He paBHOW 1 BEPOATHOCTLIO.

MNpu kaxaoM agaHHOM Habope napaMeTpoB WHTEpBan LMPOT, Ha KOTOPbIX
MOXHO HabnogaTtb sieneHue B, onpeaensieTcst U3 COOTHOLLEHUR:

-0.1 KP +66.3 <® < 0.12 DST + 69.6
C Y4YeToM MOrpelHoCcTU npu onpeAeneHuu LWKUpoThl rpaHuy. [MonyyeHHble
COOTHOLLUEHUSA NOATBEPXKAEHbI aHaNn3oM pUOMETPUYECKUX AaHHbIX.

YCKOPEHUE YACTUL B [OUHAMUYECKUX TOKOBbLIX CIOSX,
BO3HUKAIOLLMX NPU BSAMMOJEACTBUM MNA3MEHHbLIX BONTIOKOH.

A.K. Xopataee (MO® PAH, Mocksa), 3.B. Baweniok (MMM KHL PAH,
r.Anatutel), B.M. ®agees (HNMN BHUUSM, Mockea) '/

MpeanoxeH MexaHW3aM YCKOPEHUs YacTUL B AMHAMUYECKUX TOKOBbIX COSIX,
BO3HMKAIOWMX B MecTe KOHTakTa nepuogudeckv cbnuxawowmxcs W
pacxofslmXcs NnasMeHHbIX TOKOBbIX BONMOKOH. Takoh Xxapakrep [ABWXEHUS
BOJIOKOH MOXET, B YaCTHOCTW, UMeTb MecTo Npu pacnaje NUCTOBOro Toka Ha
oTAenbHble BOMIOKHA C MOcCne;ylowuM UX CrnusiHuem  (KoanecueHTHas
HeyCTOMYMBOCTL), a Takke npu Bo3byxaeHun konebaHwuii B cCTauMOHapHbIX
TOKOBO-NNa3MeHHbIX CUCTEMAX.

CTpyKTypa MarHuTHOro nons B OKPeCTHOCTU Croes cnocobeTeyeT
ONUTENbLHOMY yZepXXaHUIo YacTul B 30He yckopeHusi. Mepuoguyeckoe ycunexuve
n ocnabneHue Nonsi B OKPECTHOCTU AUHAMUYECKOro TOKOBOro Crosi NpUBOAUT K
nepuoanYecKkOMy WM3MEHEHUI0 3HEepruu 3axBadyeHblX B MarHUTHYIO NOBYLUKY
vactvy (BBMAy coxpaHeHus apgvabatudeckux uHBapuaHToB). OpHako, npu
HanW4uW paccesiHus, 3Heprus vacTuubl nepectaeT ObiTb Nepvoavyeckoi
yHKUMEW BPEMEHU U 3a HECKONbKO NEpUooB MOXET 3HAYUTENbHO NPEBbLICUTL
HavanbHyl. PaccesiHue 4YacTWl MOXET MPOUCXOAUTb Ha  Mna3MeHHOi
Typ6yneHTHOCTU (MPUYUHON KOTOPOW MOTYT BbITb U CaMU YCKOPEHHbIE YacTULbl),
a TaKkke Ha KpynHomacLuTabHbIX NPOCTPaHCTBEHHO-BPEMEHHbIX
HeoHOPOAHOCTSIX NONS.

B pabote nony4eHo ypaBHEHWe, OnWCbiBaloLLEe 3BOMIOLUIO CrnekTpa
yacTul, KOTopoe nocne YycpeAHeHUs YyAaeTcs CBeCcTU K OAHOMEpHOMY
ypaBHeHuto dokkepa-lnaHka. OB6cyxaaeTcs BUA PeLUeHWid 3Toro ypaBHEHUs!
ANs cnyyast  cTauyuoHapHowW  Typ6yneHTHocTW. [MokasaHo, 4TO ycKopeHue
Haunbonee achdeKTUBHO B cnyvae, Korga Yactota paccesHusi OAHOro nopsiaka ¢
yacTtoToii KonebaHuii crosi. B aTOM cnyyae aHeprsi 4acTuubl pacTeT BO
BPEMEHU B reOMEeTPUYEcKoi NPOrpeccun C MHKPEMEHTOM Mopsiaka 4acToTbl
kone6aHuil. PaccMOTpeHb! porb KyNIOHOBCKUX MOTEPb, @ TakKe orpaHUYeHus Ha
MaKCUMarnbHyH 3HEpruio YacTul, obycnoBneHHble MarHUTHLIM ApeiidoMm.

MokaszaHo, 4YTO  AaHHbIA MexaHU3M YCKOPEHUst MoXeT addeKTVBHO
[eicTBOBaTL B YCMOBUSIX COSMHEYHON KOPOHbI, [ANA  KOTOPOiA  BecbMma
XapaKTepHO OCUMNNSITOPHOE [ABUXEHUE TOKOBbIX BONOKOH U npoTyGepaHues.
MNpeacraBnsieT MHTEPEC Takke pofb AaHHOro MexaHWaMa B YCKOpPeHUWU 4acTuy
W HarpeBe rasa npy pa3sBuTUM HEYCTOMNYMBOCTU CUSHUSA B HeWTpanbHOM croe
XBOCTa MarHuTocgeps.

* Paborta BbinonHeHa npu ¢uHaHcoBOW nopaepxke Poccuitckoro ¢oHaa
dyHAamMeHTanbHbIX uccnegoeanui, rpaHt N 93-02-17158
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YCTAHOBKA U KPUTEPUU ANA MOAENMUPOBAHUA AUHAMUYECKUX
CBOWCTB CUNOBbIX MPOCTPAHCTBEHHO-NEPUOAUHECKUX
CTPYKTYP (CMNMC) B KOCMUYECKOW MJIA3ME *

W.B. Tumodpees, B.A. YepHukos (MY, Mocksa), B.M. ®agees (HIMM BHUUNOM,
Mocksa), A.K. Xogataes (MO® PAH, Mocksa)

B pa6oTe npeasioXeH 3KCnepuMeHT No Ha3eMHOMY MOZIENMPOBaHMIO CBOWCTB
CIMC, BO3HMKAIOWMX B COMHEYHOW KOPOHE W' XBocTe MarHutocdepbl. B
KavecTBe nabopaTopHbIX YCTaHOBOK AN MOAENMpoBaHWs npeanaratoTcs
nnaaMmeHHbin gokyc ("OoToH") U TpUaKe, UMEIOLLMECS B PacrnopsiXeHUN aBTOpPOB.
W3BECTHO, YTO B 3TWUX ycTaHOBKax HabnoAaloTCsi CMOHTaHHO BO3HUKalowuve
CTPYKTypbl, KOTOpble, Kak MokasaHO aBTopamu, B psije cnyyaeB SBNAIOTCA

CUMOBLIMW. MpeanonaraeTcsi MCNoONb3oBaHWE KaK CMOHTaHHbIX, Tak W
MHULMMPOBaHHbBIX pa3psifioB.
MonyyeHbl KPUTEpUM a[EKBaTHOrO  MOAENVUPOBaHUA. OCHOBHbIMM

napameTpamu SBASIOTCS BENUYMHbI NapMopoBcKoro U febaesckoro pagvycos
MO CpPaBHEHUIO C pa3MepoM BOJIOKOH, @ Takke OTHOCUTENbHasi pe3ucTUBHOCTbL
cucTeMbl. MokasaHo, 4To nogbopom NapameTpoB MOXHO AoBUTLCA afekBaTHOro
MozenupoBaHusi kak CMIMC xBocTa MarHUTocepbl, Tak U BONIOKOH CONHEYHOW
KOPOHb!.

OcHOBHOe BHUMaHWe npepgrnonaraeTtcsi obpaTuTb Ha AUHAMUKY CAUAHUA
TOKOBbIX BOMOKOH ¥ BO3ByXzeHWe obpaTHOro Toka Mexay HWMM, KOTopoe, Kak
npeackasbiBaeT TEOPUsi MOXKET NPOMCXOAUTL NO B3PLIBHOMY 3aKOHY.

MapameTpbl ~ YCTaHOBKW,  MpeaHasHa4YeHHoOW AN MOAENUpoBaHWs
avHamudeckux csoiicte CMNMC npeprionaraeTcs BapbupoBaTe B crefytolem
auanasoHe: aaeneHve 10 Topp - 1 at™, aHeproeknag W = 4,5 - 150 k[x,
UHTerpanbHsbIid Tok | = 0,7-1,5 MA HanpsixeHue Ha anekTpogax U = 25 - 40 kB.

MpeacTaBneHbl nepeble aKCNepUMeHTaslbHbIe peadyrnbTaThl, Nosny4YeHHble Ha
ycTaHoBke "®oToH" Ans Bo3ayxa ¢ p = 3-5 Topp, U = 15 kB, W = 3 k[xk.

* PaBoTa BbINOMHEHa B paMKax nporpammel "YHusepcuteTsl Poccumn’”.
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EXPERIMENTAL EVIDENCE FOR MULTI-LEAVED CLOVER FEATURES OF
THE FLOW ANGLE ANISOTROPY OF 1-M AURORAL IRREGULARITIES

E.E. Timofeev, M.K. Vallinkoski, J. Kangas, P. Pollari, T. Virdi, P.J. Williams and
E. Nielsen

Characteristics of the diffuse radar aurora (RA) echo power registered by the
STARE radars over Tromso are analyzed as a function of the ionospheric
electric field and electron density in the RA layer measured by the EISCAT
facility. About 75 hours of EISCAT data with a time resolution varying between
30 and 180 seconds obtained during the ERRIS campaign in 1988-89 are used
in the analysis.

The square root of the backscatter volume cross section divided by the mean
electron density is used as an estimate of the rms electron density fluctuations
assumed to be proportional to the turbulence level intensity of the 1-m plasma
waves responsible for the RA echo.

The follows flow angle patterns (an angle between the direction of the radar
beam and that of the Hall current in the backscatter ionospheric area) of 1-m
auroral irregularities are found:

1) For the 5-30mV/m E-field interval, the flow angle anisotropy can roughly be
described as a three-leaved or four-leaved clover.

2) The main minimum of the flow angle diagram observed in the plane
perpendicular to the geomagnetic field vector is for 75-90 deg interval.

3) For larger E-field values (within the interval), the minima of the plasma wave
turbulence level have a tendency to be observed at large flow angles. This is
interpreted as a widening of the cone of the primary irregularity generation. The
widening is 15-25 deg when the mean E-field strength increases from 15 to 25
mV/m.

It is concluded that the gradient-drift (GD) mechanism is important in the
generation of 1-m auroral irregularities at least for 5-20 mV/m E-field strength
interval. For 20-30 mV/m, the flow angle anisotropy can be interpreted
theoretically.

STEEPENING OF THE BACK FRONT OF A FAST MOVING INHOMOGENEITY
IN THE IONOSPHERIC E-REGION

A.A.Arykov and Yu.P.Maltsev (Polar Geophysical Institute, Apatity)

No theory explains the fact that the reflected radio signal is strongest when the
primary radio wave propagates in the direction of the electron drift [N.Mattin and
T.V. Jones, J.Atmos. Terr.Phys. 1987, 49, 115]. It seems that the wave reflects
predominantly from the back fronts of ionospheric inhomogeneities. A nonlinear
wave equation for a solitary one-dimensional inhomogeneity was obtained. It is
similar to the diffusion one and can be written as follows:

(8/ét+v,, déx)inn=D(5*/*)inn
where D =(v,/w,w;)(cl-v2,) is the effective diffusion coefficient,

Vo =Vl / n is the phase velocity, v, is the electric drift velocity, cg is the

sound velocity, n,, is the undisturbed number density, Ve is electron collision
frequency, wg and w; are the gyrofrequencies of electrons and ions. If the
inhomogeneity moves slowly (v,4<cg ) the diffusion is positive (D>0), and the
inhomogeneity gets wider. A"fast moving inhomogeneity (v,;>cs) suffers
negative diffusion (D<0). As a result, the inhomogeneity becomes thinner and its
density grows.

The velocity of a solitary wave v/, depends on the electron density. When the
disturbed density is close to the ambient one (n =~ ng), the wave velocity is
approximately equal to that of electrons. If the density increases, the wave
velocity becomes smaller. Hence, the center of the inhomogeneity moves slower
than the edges, so the back edge steepens, while the frontside becomes
smoother and unstable. Besides, several inhomogeneities merge and form a
single inhomogeneity after weaker inhomogeneities overtake a stronger one. In
stationary regime the ionosphere will be filled with rarely located but strong
(8n>ny) inhomogeneities with sharp back fronts. A space-averaged level of
density fluctuations <8n/no> may be small (2-10%) in accordance with
observations [B.G.Fejer and M.C.Kelley, Rev.Geophys. Space Phys., 1980,18,
401]. The velocity of the strong inhomogeneities v, , is smaller than the electron
drift velocity v, which is also in agreement with observations [£.Nielsen and
K.Schlegel, J.Geophys.Res., 1983, 88, 5745].
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BbICOTHOE PACMNPEAENEHUE UHTEHCUBHOCTU PAIMOCUSAHUNA.

AHTUnUH C.B., WadTaH B.A. (MKOUA COPAH)

Teopus paay Ha HeycTouMsocTM dapnm - ByHemawa ( ¢6 ) ,
npejckasbisaer uacmnom i B 30He p 7] npmuuocm noc’roumo 3a
WCKMIOYeHWeM, MoxeT GbiTb, 0C060 CNIOKOMHBIX nepuoaos. UH T p B
npeaenax WeCTW NOPRAKOB Ha HynesbiX paKypcHbix yrnax. Teopus CTONKHOBUTENbHOR MOHHO -
LMKNOTPOHHON (ML|) HeyCTOWYMBOCTM NpeAcKasbiBaeT CyULecTBOBaHWe paAuOCUAHWA Ha BbicoTax 120 -
160 Km.

PaauonokauuoHHble HabnioAeHus, nyGNuUKOBaBLIMECS B WeECTWAECATbIE ToAbl, MoKa3biBanu
3¢heKTbi, COOTBETCTBOBABLIME YNIOMAHYTOMY Bbilue. C Hayana cemuaecATbix nyGnukauum o cnabbix

PaAMOCUAHUSAX, paGoThi N0 BbICOTHOMY PacrpeAeneHuio BepoATHOCTH I W MH ™
paauocusHuiA 1, Boobuie, po:ymnam Habnio4eHWA Ha MoljHbIX PJIC ¢ y3kMMM B BepTUKAnbHOW
NNOCKOCTH Auarp Hanp P , XOTS COOTBETCTBYIOLUX CTaHUmii cTano

HamHoro Gonbuwe. nycnnmum paKkeTHbIX uccne, i mano yto ANA Uccne,
PaAMOCHAHMIA yKasaHHOTO TWNa:  paaw Wue B pesynbTate YMOMSHYTbIX Bbilue
HeyCTOWYMBOCTEN, WMMEIOT MpOCTPaHCTBeHHble MacwTtabbl okono Metpa. Bonbwwe macwrathl,
paspew Ans ®b Heyc , MackupyloTCs NpakTYecku Beeraa B MOHocgepe rpaaneHTHo -
ApeiioBOii HEYCTOWYMBOCTBIO, YCNIOBUS BO3OYXAEHUA KOTOPOA B WOHOCKIEPe HAMHOrO MArye, a Ans
c BU W UL HeycToW p Tb pa3BUTUA Ha MacwraGax Goneee ABsyx MeTpoB
nagaer Obictpo. Kak nokasbiaeT aHanu3, No AOCTYNHbIM Ham nyGnukauusM, annapatypbi,
noAHUMaBLUeiCA Ha pakeTax, P Ha HUX NPoBO, b B 06NacTV CyLLeCTBEHHO GONbMUX Yem
MeTp ' FOPM3OHTANbHLIX MPOCTPAHCTBEHHbIX — Macwrabax. Paketol Bceraga oGHapyxusanu
MenkomacuwrabHbie neomopom«ocm Ha BbicoTax A0 120 KM, XOTA M HESCHO COOTHOLWEHW CPeAu HUX

p pual W npupoabl. Ha Bbicotax Gonee 120 KM. HEOAHOPOAHOCTU He
osnapym KaK np yto n CBA3AHO C OrpaHWYEeHWAMM annapatypbl Ha
MUHUManbHble U3Mepsemble MaclTabbl.

Mo M3IMEpEeHUsIM Ha MOLYHOW OG30PHOA PaAMONOKALMOHHOW CTaHUWM, MMEBLIeH HeCKoNbKo
KOMMYTUPYeMbIX AUarpaMM HarnpasneHHOCTW B BepTUKanbHOW NNoCcKocTH, cpe.uu KoTOpbiX ABe Gbinu
WKpMHOIA okono 1 rpadyca, uccne, pa B 30He P An ee I0XHOro
Kpasi. MamepeHMs BbICOT MPOBOAWNMCH KNAcCUYECKAM METOAOM, Mo Y3KMM Auarpammam B 30Hax,

AOCTYNHbIX  3TUM - cKaHup AvarpaMMami B BEpPTMKANbHOW MIOCKOCTH He
NPOBOAMNOCH. B oCTanbHbix OGNAacTAX MPOCTPAHCTBA WMIMEpeHUs BbICOT MPOBOAMNUCH
PaAMONOKaLMOHHBIM TOMOrpagU4eckvm MeToZoM. MoluHocTb paguonoKauy CTaHLMM T

HabnioAaTb paAUoCUHUS BO BCEM AWana3oHe MHTEHCUBHOCTE SBMEHWS - U3BECTHO, YTO OHU NORBNAIOTCH
€ MMHUMAanbHOW, XapaKTepHoi Ana FBEHUA WHTBCUBHOCTBIO, KOTOPAR OfPaHUUeHa Takxe W CBepXy.
HaGniogeHna Gbinu noaaep P PUM I. ApXaHrenbcek.

4YTO B 30He Nonspi CURHWNA pa, CyW,eCTBYIOT NPaBKTUYECKU MOCTORHHO B
ABYX BbICOTHbIX 3lUenioHaXx - Hike 120 kM. u Bbiwe, A0 140 - 160 kM. ¢ SPKO BbIPaXeHHbIM MUHMMYMOM
B86nuan 115 km.

PaauoCHAHUA Ha pPa3HbiX BbICOTHBIX I umewT p TM UHTEHCMBHOCTU OT
BbICOTbI, OT FEOMarHUTHOW BO3MYLLEHH . WH o pa, (NpocTpaHcTBEeHHbIHE
macwrabbl okono 1 ue’rpa) HWXHEro 3LIENoHa MEHAEeTCA C BbiCOTOW B XOPOWEM COOTBETCTBUM C
KBa3UNUHeNHOM Teopuelt OB HeycTORYMBOCTH B HOHOCHEPE. MHTEHCUBHOCT PAAMOCHHMIA Ha Pa3NuuHbIX
BbicoTax Mo-pasHoMy MeHseTcs B xoge cy66ypu. ®B pa umeloT yio
YyBCTBUTENbHOCTb. [paKkTMYEecKu BCe PaMoCUAHUSA, o5napyxomua Ha paKypcHbIX yrnax 30 rpwca ]
Gonee umenu UL npupoay - Habnioaanuch Bbiwe 120 kM.

BeposTHO, psA npoGneM B WHTepnperauun AaHHbiX HabniojeHus STARE cessaH ¢
NPeACTABNEHMMM O CYLIECTBOBaHWM B 06nacTi MpOCTPaHCTBEHHbIX Macwraboe 1 MmeTp TONbKO
paauocusHui ¢ ®6 npupoAoid. Lwnp B Bep r TM AWarpamma HanpasneHHoCTW
ycraHoBok STARE He nossonsert pa:uenurb PaAUOCUAHUA Pa3NUYHOR Npupoabl. C apyroﬁ CTOPOHbI,
pas, @6 u U pa, A T T UcCnejoBaTb OAHOBPEMEHHO, B OAHOW obnactu, Ha
0AHOM NpUGOpPe W NPOAOCNbHbIE TOKK U ANEKTPOAKETHI.
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OCOBEHHOCTY MNOBEJEHUA MUKOB 3NEKTPOHHOW TEMMNEPATYPbI B
rMABHOM WOHOC®EPHOM TMPOBANE TMPU PA3HbIX YPOBHAX
CONHEYHON AKTUBHOCTU

B.C.MuHranes,.\1.Munranesa (MonspHbiii reotnuanieckuii MHCTUTYT, AnaTuTbl)

MyTeM YMCneHHbIX PacyeToB MO MaTemMaTu4eckoi Moaenu KOHBEKTUpYHOLLen
BbICOKOWMPOTHOW MOHOC(eEpbI,No3BoNSAIOWEeNR nonyyaTe MPOCTPaHCTBEHHO-
TpexMepHble pacnpefeneHusi MoHocgepHbIX NapameTpoB Ha YpOBHE Crnosi F
nonsipHen 54 rpaflycoB reoMarHWTHOW LUMPOTBI,UCCNeAyoTCA ocobeHHocT!
nposieneHus addekTa MOBLILEHUA INEKTPOHHOW TemnepaTtypbl B rflaBHOM
voHoChepHOM MpoBane 3a CYeT BHYTPEHHUX MpOLECcoB, a TaKke
NPOCTPaHCTBEHHbLIE pacnpefeneHns 3NeKTPOHHON KOHLeHTpauuu u VIOHHOW
TemMnepaTypbl, KOTOpble [AOMKHbI WMeTb MecTo Mpu Bapuauusx YpOBHS
CONHEYHOW aKTUBHOCTU.

YCTaHOBNEHO,YTO abComMioTHbIE 3Ha4YeHUss U OTHOCUTENbHble MOBbLILEHUS
3MeKTPOHHOW TemnepaTypbl, O6ycrnoBfieHHble BHYTPEHHUMW rnpoueccamu, B
rNaBHOM MOHOC(EpPHOM npoBane AOMKHbI  BbiTb  HauGonMbMMK - MpU
MUHUMaIbHOM CONHEYHOW aKTUBHOCTU, AOMKHbI YMEHbLIATLCA NpyU BO3pacTaHUn
CONHEYHOM aKTUBHOCTU U BbiTb HAUMEHBLUMMU NPY MaKCUMarbHON CONHEYHON
aKTUBHOCTM B nioBoi ce3oH. Takoe noBeaeHue AonxHo GbiTb cnepacTeuem
BAVSIHASI MNOTHOCTW HeliTpansHon atMocdepbl Ha 3 heKTUBHOCTL NpoLieccoB
OXNaXAEHUs SNEeKTPOHHOro rasa, a Takke Toro OGCTOATENLCTBA,HTO
KOHLEHTpaLUus HeWTpanbHOro rasa W3MeHsIeTCA NponopuuoHanbHO YPOBHIO
CONHEYHON aKTUBHOCTU. YCTaHOBMEHO TakXe,4YTo BO BCE Ce30Hbl HaA OAHUMU U
TEMU Xe TOUKAMU BbICOKOLIMPOTHOA 0BnacTv npu BO3pacTaHUU COMHEYHOW
aKTUBHOCTU 3HaYeHUs 3MEeKTPOHHOM KOHUEeHTpauuu B6nvan ypoBHS MakcuMyma
F2-cnos [OMKHbI YBENUUMBATLCS, 3HAYEHUS! MOHHOW TemnepaTypbl MpU 3TOM
TOXE AOMKHbI HEMHOTO YBENUYUBATLCS.
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YUCNEHHOE MOJENUPOBAHUE TEM/IOBOIO PEXXUMA nonsAPHOM
WOHOC®EPLI B PA3HBIE CE30HbI

I.W.MuHraneea,B.C.Murranes (MonspHbId reoU3NYecKkuil UHCTUTYT, AnaTuThbl)

UccnegytoTca U3MEHEeHUs NPOCTPaHCTBEHHOW CTPYKTYpbl BbICOKOLUMPOTHON
1oHocdepbl,KoTopble  AOMKHBI - MPOUCXOAUTE  MpU  CMeHe CE30HOB, NyTeM
npoBefieHUs pac4eToB Mo MaTeMaTU4eckolt MOZenu KOHBEKTUpYloLlen
NOMIAPHOWA MOHOCEPBI,NO3BONSAIOWEA NonyyaTs obbeMHble pacnpefeneHus
MOHOCEEPHBIX NapamMeTpoB Ha BbicoTax cnos F.

YCTaHOBNEHO,4TO Ha NPOMCXOAsiluMe MpU CMeHe Ce30HOB MW3MEHEHUR
NPOCTPaHCTBEHHbIX pacripeAeneHui 3NEKTPOHHON KOHLEHTPaLuuu, WOHHOW W
3NEeKTPOHHOW TemnepaTyp B crnoe F nonsipHoi uoHocdepbl AOMXKHbI OKa3blBaTb
BAUSHUE KaK U3MEHEHWe YCrOBWiA CONHEYHOW OCBELEeHHOCTU,Tak U Ce30HHbIe
Bapuauuu  NNOTHOCTM W Temnepatypebl HeiTpanbHoO  aTMocdepbl.
CylecTBeHHble Ce30HHble BapuaLvi AOMKHbI UCTIbITbIBATL NpOCTpaHCTBEHHbIE
pacripefeneHns  3NeKTPOHHOW  KOHUEHTPaLuk,KoTOpbIM npucylle Hanuyve
f3blka MOBbILEHHbIX 3HAYEHWH, rNaBHOTO W  BbICOKOLMPOTHOrO MpoBancs
MOHW3aLMW, NOMSIPHOrO M aBpopanbHOro MWKOB WOHW3aLWK. MNposiBneHve 3Tux
KpynHoMaclTabHbIX HEOAHOPOAHbIX o6pa3oBaHuiAi AONMXHO ObiTb pa3nnyHbiM B
pasHble Ce30Hbl.BnusHue ce3oHa Ha = M3MeHeHue NPOCTPaHCTBEHHbIX
pacripeferneHuin MOHHOW TemnepaTypbl AO/XHO B6biTb HE3HaYUTENbHbLIM, T.K.OHU
OnpefiensloTcs  rNaBHbiM - 00pa3oM  3NeKTpUYEckAM  rnonem KOHBEKLUW.
MpocTpaHCcTBEHHbIe —pacnpeAeneHus 3NeKTPOHHOW TemnepaTypbl  AOMKHbI
UCMbITbIBATb  3HAYUTENbHble  Ce30HHble  Bapuauuu. O6ycnoeneHHble
BHYTPEHHUMW NpoLeccamn  MUku 3reKTPOHHOW TemnepaTypbl B  rnaBHOM
MoHocepHOM npoBane [OMKHbI BbiTe MakcuMarnbHbIMU 31IMOWA, YMeHbLUaTbCA
npu nepexofe K PpaBHOAEGHCTBUIO U 6biTb  MUHUMambHBIMWA neToM. Takoe
noeefeH1e AOMKHO OnpefensATbCs 3aBUCUMOCTBIO 3¢ HeKTUBHOCTU NPOLLECCOB
OXnax/eHuWsi 3NeKTPOHHOro rasa oT NNoTHOCTH HelTpanbHon atMocdepsbi.

HAKOMNEHUE NNA3Mbl B F, OBJIACTU KAK PE3YNbTAT MOTEPU
3APSAIA, BHOCMMOI O BbICHIMAIOLLUMCS MOTOKOM MPOTOHOB.

Kosenos B.B., Kozenosa T.B. (MonsipHbii reouanyeckuii UHCTUTYT KHL| PAH,
AnaTuTbl)

B paboTe aHanuaupyloTcsi ckopocT o6pa3oBaHWsi SNeKTPOHOB W WOHOB MpU
NPOXOXAEHUN NOTOKOB 3HEPrUyHbIX NMPOTOHOB B atmoccepe 3emnu. MNepeHoc
NPOTOHHO-BOAOPOAHBLIX MOTOKOB MOAenupoBasncs MeToAoM MoHTe-Kapno B
TpexkoMnoHeHTHol atmocepe (Np, Op, O) Npy¥ HanU4“u MarHuTHoro nons.

M3BecTHO, YTO NpW pacnpocTpaHeHuy B nornoturene 3apsoBbIA cOCTaB NoToKa
NPOTOHOB MeHseTCs: BbichinaeTcs B atMocdepy 4NACTO NPOTOHHBIA MOTOK,
ofHako B MornoTuTene 3apsfoBbIA CcocTaB B noToke cTpemuTes K
paBHOBECHOMY,  OMpefensemMoMy  COOTHOLIEHVEM ceyeHW  peakuui
nepe3aapsak4. [ns NPOTOHHO-BOAOPOAHbBIX NOTOKOB C SHEPrUAMU < 20 keB B
aTMoccepHbIX rasax 3apsjoBoe paBHOBecMe CMeleHo B CTOPOHY
HeWTpanbHoro atoma Bofopoga. [lpy 9TOM, Kak rMokasanw pesynbThl
MOZENMpPoBaHs, Gonbluas 4YacTs BHOCUMOrO BbIChINAIOLAMCS NOTOKOM 3apsfa
ocTaeTcsl Ha BbicoTax > 250 kM. [o3TOMy BbICOTHbIE npocunu ckopocTen
06pa3oBaHUs 3MEeKTPOHOB U WOHOB Ha BbiCOTax Fo obnactu 3ameTHO
paanuyatoTes. U3-3a Toro, YTo MpoponbHas NpoBOAUMOCTL noHochepbl MHOro
Gonblle MONEepeyHOi, KOMMEHCUPOBaTh M3NULEeK MONoXuTensHoro 3apsaa
6yayT, B OCHOBHOM, 3MEKTPOHbI, NPUXOASLME CHU3Y U3 E obnactu. 31o Byaet
oBecneunBaTh HenpepbIBHOCTL MPOAOMBHOTO Toka U TOKOB pacTekaHus B E-
cnoe.

Takum oBpa3om, B F, obnactm B 30He BbiCbiNaHWA MPOTOHOB MPOUCXOAUT
HakonneHue nnasmbl. IhdEKTUBHOCTL STOF0 MexaHu3Ma 3aBucuUT ot 3HEeprum
BbICHINAIOLUMXCS MPOTOHOB U pacTeT C yMeHblUeHWEeM 3SHepruu. Tak, Ans
HavanbHOi 3Heprum NPoToHoB 16 k3B BKNaa AaHHOTO MexaHu3ma B MOHU3aLUuo
Ha BbicoTax Fo cnos coctasnsieT OKono 50%, a ans aHeprum 1 k3B - Gonee
80%. [oka3aHO, YTO BbLICOTA HAKOMMEHWUS Nna3mbl 3aBUCUT OT npocuns
KOHLUEHTpaLun  HedTpanbHow aTMoccepbl, OAHAKO  BbICOTHbIMA npocduns
n06aBOYHON UOHU3ALIMM HE 3aBUCUT OT 3HEPr N BbiChINAOLLNXCA NpPOTOHOB AN
HauanbHbIX 3Hepruii MeHee 16 k3B. Mmetowmecs pajapHble U pakeTHble
AaHHble MOATBEPXAaloT hakT yBenuieHue KOHUEHTpaUuy nnamb 8 Fp cnoe B
30Hax MPOTOHHbIX BbICLINAHUNA.
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O MEXAHU3ME YMEHBLLEHWUSA KOHUEHTPALUMM MNA3Mbl B OKPECTHOCTHU
ABPOPAJIbHOM AYTU.

Koanosckuii A.E., Nsikuii B.5. (MonsipHbIi reotu3nyeckuit UHCTUTYT, AnaTutbl)

Ha6riiofieHuA MoHocdepbl pafiapaMi HEKOrepeHTHOTO paccesHns YacTo MokasbiBalor, YTo
okono aepopanbHbix Ayr B F-croe (Ha BbicoTe nopsaka 300km) BO3HMKalOT obnacTu
NOHWXEHHOW KOHLHTPaLWK nnasmbl (noriocTi) ¢ COAepXaHuem nnasmbl Ha ~ 50% MeHblue
¢hOHOBOI BENUYMHBLI. LLnpuHa nonocTeii okono 100km, a BpeMs, 3a KOTopoe oHi 06pa3ytoTcs,
nopsaka 300c. B paHHo# paboTe MpoBEAeH aHanM3 BOIMOXHBLIX MeXaHWU3MoB
chopMUpoBaHusi  MOAOGHBIX MonocTed U cpenaHa  oueHka U acekTMBHOCTH.
PaccmartpuBanuch cneaytoume MexaHuamel. A

1. Pekomburauusi. lMpeanonaranocb, 41O OKOno AyrM, B obnactu BTekalouero
NPOACNLHOTO TOKa (YXOASWMX BBEPX 3MEKTPOHOB) BbIKIOYABTCA WCTOUHWK WUOHW3ALMM
(BbiCbINaHWe 3NeKTPOHOB). B 3ToM cnyyae KOHLEHTpauus AOIKHA yMeHbluaTbCA 3a cyer
peKoMGUHaLUK C XapakTepHbIM BPEMEHEM ~ 10000 ¢ Ha BbicoTe 300kM.

2. [udbysns BAONMb MAarHUTHOTO MONs MOXET BO3pacTW BCMEACTBUE YBEeNUueHus
3MEKTPOHHOM W MOHHOW TEeMMepaTyp B OKPECTHOCTU AYIV; XapakTepHoe BPEMs yMeHbUIEeHUsA
KOHL{EHTpaLuy Nnasmbi Npu 3TOM COCTaBNAET nopsiaka 5000 ¢ Ha BbicoTe 300kM.

3. OBaKyaUMs WOHOB MONepek MarHWUTHOro Mons B obnacTv BTeKaloLero NMPOACIIbHOM
Toka. OTOT MexaHuam adbdekTuBeH B E-crioe, a Ha Bbicote 300kM OH MOXET NpoU3BECTM
HYXHOe YMeHbLUEH!e KOHLieHTpaLuu 3a 10000 c.

4. MpogonbHoe aneKkTpudeckoe rnorne mMoxer obecneunts Tpebyembil YXOA MOHOB U3 F-
CMOSi €CNM OHO AOCTUTHET BenuuuHbl nopsaka 0.02 mV/m. Takve npoAaonbHble nons
BO3MOXHbI TOMbKO NPYU HANMYMK aHOManbHOro COMPOTUBIEHUS JMEKTPOHHOMY TOKy (npun
reHepauui WOHHO-3BYKOBbLIX W  WOHHO-LMKMOTPOHHBIX  BOTH, Hanpvgvleq). Mpu 3Tom
achheKTUBHAs YacToTa paccesiHus MeKTPOHOB AOKHa GbiTb Nopsigka 10%¢ ™.

5. YBneyeHWe MOHOB HeWTpanbHbIM BETPOM BAOMb MAarHUTHOrO MOMA MpeAcTaBnseTcs
ManoagdeKTUBHLIM BCNEACTBUE ManbiX CcKopocTeil Monekyn.

6. HaknoHeHue wmarHutHoro nons. Ecnu  ayra  OpuWeHTMpoBaHa He  CTporo
NepneHANKYNsipHO K MarHUTHOMy MepuauaHy, TO nnasma, Apeidyowan BAoNb Ayrv
BCMEACTBME CBS3AHHOTO C Ayroi anekTpuyeckoro norns (E B papeid) Gyaer umetb
BEPTUKaNbHYIO KOMMOHEHTY CKOPOCTH, HarnpasrneHHyio BHU3 Wni BBEpX (B 3aBUCUMOCTH OT
HaKnoHa MarHUTHOro nons). B nepeom cnyyae npogunb nnasMeHHoN KOHLeHTpauuu 6yaert
OnycKaTbCs BHU3, TAe KOHUEHTpauus ByAeT GbiCTPO YyMeHblaThCs 3a c4et pekoMBuHaLuK.
Bo BTOpOM cryyae nnasma GyfeT nopHuMaTbecs BBepX, rae Gonblue ckopocTb Avuddy3aun
BCNEACTBUE YMEHbLIEHUS C BLICOTON YacTOTbl MOHO-MOMEKYNAPHBIX CTONKHOBEHWNA. [JaHHbIA
MexaHuaM moxer obecneuutb obpasoBaHWe MONocTU 3a Bpems nopsiaka 1000c npu yrne
Mexay Ayrov U MarHUTHO! napasnnenbio nopsaka 200,

7. MpagueHT hOHOBOW KOHLUEHTpauuu nnasmbl BAOMb AYMW. Okono Ayrvu Habniogaercs
MepuavaHarbHoe aneKTpUieckoe none, KoTopoe NpUBOAUT K Apeiidy nnaambl BAOMb AYrW.
Ecnu nnasmMa ABUKETCA U3 0BNacTu MOHWKEHHOW KOHUEHTpauuu, TO 310 npuBedeT K
YMEHbLUEHUIO KOHLIEHTpaLK OKOMo Ayru. 3a 300c nonocTb MoxeT o6pa3oBaTbCsA B Crny4ae,
ecnu vn/n ~ 1/600km.

Takum 0GpasoM, NoKasaHo, YTO U3 CeMU PacCMOTPEHHbIX MEXaHW3MOB TOMbKO TpW
(NpoAcnbLHOe 3MEKTPUYECcKoe Mofne C aHOMambHLIM CONPOTUBIIEHUEM, Apedd B HaKNOHHOM
MarHUTHOM riore W rpagueHT (hoHOBOW KOHLEHTpaLuu BAOMb Ayrv) MoryT GbiTb KaHAWAaTamMu
Ansi OGBLACHEHUS! NOMOCTU B OKPECTHOCTU aBpopanbHoii Ayrv. Mepsbiid U3 HUX Npeanonaraert
CylecTBOBaHMe AOCTATOMHO GOMbLIOTO MPOACIBHOMO 3NEKTPUECKOrO MOMA B OKPECTHOCTH
AYrW, 4TO TpeByeT 3KCMepUMeHTanbLHOM NpoBepkU. Bropoii paGotaeT npu opueHTauum Ayru
OTHOCUTENbHO MAarHWTHOW napannenu noj yrnom nopsaka wnu Gonee 20°. Tpetuii
npeanonaraeT M3MEHEHWe HEeBO3MYLIEHHOM KOHUEHTPauuM nnasmsl BAOML AyM C
xapakTepHbIM MacluTabom nopsaka 600km.

0 BO3MOXXHOM BITUAHUUA CONHEYHON AKTUBHOCTU HA 30HAJIBHYIO
LUMPKYNALMIO ATMOC®EPLI U PACMNPEAENEHVE O30HA B BbICOKUX
LUMPOTAX

N.®.Kpsimekuii (MKOUA CO PAH, r.AkyTek)

B [1] paccMOTpeH MexaHW3M nepepadv atmocdepe MoMeHTa umnynbca ot
MeXnnaHeTHO cpeabl. BpalyaTensHblii MOMEHT, AefcTBYyIOWMIA Ha aTMocdepy,
HanpaBfieH BOKPYr MarHWTHoro nmomwoca W coctaBnseT  104'auH.cm.
KBa3uBsiakoe B3auMofeicTsue yckopseT aTMocdepy Ha BOCTOK, KOMMOHEHTHI
MMM Bz < 0 yenekaer aTMoctepy Ha BocTok, Bz > 0 - Ha 3anap, By > 0
yckopsieT atmoccepy CeBepHoro nonyliapus Ha BOCTOK, 0XHOrO - Ha 3anafj, By
< 0 peiicTByeT ¢ oBpaTHbIM 3HakoM. [py ycpeAHeHun no BpemeHW B Lukne
COMNHEYHON aKTMBHOCTU <Bz> cospacT 22-NeTHIO Bapuauvio atMochepHom
LMPKYNSILMN © YCUNEHUEM LIMPKYNALMMA Ha BOCTOK BENU3K YETHOrO MUHUMYMa (8
KOHL|e YeTHoro uukna), korga <Bz> < 0 1 uupkynauuio 3anagHoro HanpaeneHus
B6MM3aN HEYETHOro MUHUMYMa. B MMHMMyMe Uukna ycpeaHeHHoe <By> > 0, B
makcuMyme <By> < 0 [2]. MoaTtomy <By> cosgacT ll-neTHioto Bapuauyuio c
YCUNEHWEM LUMPKYNMALMA Ha BOCTOK B CEBEPHOM nonylwapuv U Ha 3anaj - B
JOKHOM B MUHUMyMe CONTHEYHO aKTUBHOCTW, W BrusiHUeM ofpaTHoro 3Haka B
makcumyme. OfHOM M3 NpuuMH HOPMUPOBAHMA "O30HHOW AbIpb" ABNSETCS
HanpaBneHHbIA Ha BOCTOK LMPKYMMOMSPHbIA BUXPb, KOTOPbIA NpensTcTeyeTr
npuToKy B nonsipHbie obnactu GoraToro 030HOM BO3JyXa YMEpeHHbIX LWUpoT
[3].MexaH13aM MoXeT YCKOPSTb U TOPMO3UTb 3UMHUA LUMPKYMMNONSAPHBIA BUXPb,
BNWSAA Ha pa3BUTVE "030HHOW Ablpbl". <By> cnocobCTBYeT UCTOLLEHUIO 030Ha B
AHTapKTVKE B MaKCUMyMe CONMHEYHOro Lukna, B ApKTuKe - B MUHUMYMe. <Bz>
yMeHblUaeT 030H B MONsipHbIX ofBnactAx oboux nonywapui B oAbl HeTHbIX
MWUHUMYMOB. B OXHOM Monyluapui MeHbLUE rop 1 CyLUW, No3ToMy 3aeck cnabee
nepefava aTMoctepHOro MOMEHTa uMmnynkca 3emne W UWHTEHCUBHee
LMPKYMMONSPHbIA BUXPb W O030HHAas [Ablpa MO CPaBHEHWIO C CEBEepHbLIM
nonywapuem.

1. KpbiMckuii M.®. FeomarHeTvam u aspoHomus. 1993. T.33, N3, C.7.

2. KyknuH .B., OB6puako B.H. duanka conHeyHoii akTusHocTU. M.: Hayka.
1988.C.146.

3. Nanunos A.[l., AsatolwvH C.U. NeomarHeTuam u aspoHOMUS. 1992. T.32, N1,
€1
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BO3MOXHbI MEXAHU3M BIUAHUA MEXTIITAHETHOW CPE[bl HA
ATMOC®EPHbIE NPOLIECCbI

M.®.Kpbimckuit (MKOUA CO PAH, r.AkyTck)

B [1] npeanoxeH mexaHW3M nepeaayn aTMocdepe MOMEHTa WMMynbca OT
COMHEYHOro BeTpa, OCHOBaHHbI Ha AuccunaTuBHbIX  addektax B
MarHuTocepHon nnasme ¢ ahdeKTVBHONW aHW3OTPOMHOW MPOBOAUMOCTLIO [2].
B HOYHOW MarHWTOCepe TreHepupyloTCsi TOKW, 3amblKaloluecs Yepes
aBpoparsbHylo UoHocdepy. lNof AercTBUEM CUIlbl AMNepa XBOCT MarHuTocdepsbl
OTKIIOHSIETCA Ha 3anaj, a atMocdepa Ha UOHOCKDEpHbIX BbICOTax YCKOpsieTcs
BOKPYr MarHWTHOro rmonica B CPeAHeM Ha BOCTOK, 4TO ycunuBaer
aTMocgepHyio cyneppoTauuio. Buxpesoe asuxeHue atmocdepbl onyckaeTcsi B
npu3emMHble crov BcrneacTBue TypOyneHTHOW BA3KOCTU. [lepeHoc BHU3
yCUNUBaeTCs 3MMOI 3a CYEeT HUCXOAsALLEeN cocTaBnsiolen MepuauoHansHon
UupKynsauuMmu. OTO ycUnUBaeT 3UMHUIA LMPKYMMONSAPHLIA BUXPb W 30HamNbHYO
UMPKYNALUMIO, U AaeT BKNaj B npesbllieHWe BOCTOYHOTO MOMEHTa WMMynbca
aTMocdgepbl Mo CpaBHEHUIO C 3anafHbiM, a Takke B YBENUYEHWE KUHETUHECKON
3Heprv aTtMmocdepbl 3UMHEro Monylapus OTHOCUTENbHO NETHero. Ycunewwe
30HanbHOW CKOpPOCTU cornacHo reoctppoguyeckoro 6anaHca cunbl Kopuonuca
W rpagueHTa [aBnNeHUst BbLI3OBET MepepacnpefeneHue fOaBfeHuss wu
TemnepaTtypbl no wwupote. OUEHKW MNOKa3blBaloT, YTO IHEpPruu xsaTaeT Ha
BMUSIHWE Ha KpaTKOBpeMeHHble rpoueccbl B cpefHeli aTMocgepe U Ha
[ONroBpeMeHHble KUMaTU4yeckue siBneHus B Tporocdepe. Bo3MOXHO, 4To
npearioxXeHHas cxema BIWSeT Ha cTpaTocepHble MOTENNEHUs, 3UMHIOK
aHoManuio, dopMupoBaHue atMmocgepHod TypByneHTHocTU. MexaHuam
SIBNSAETCA 3fIeMEHTOM B Uenu nepefayn sHepruv B cucteme ConHue-
aTtMmocdepa.

1. KpbiMckuid 1.®. MeomarHeTuam u aspoHomus. 1993. T.33, N 3, C.7.
2. Kpbimckuii 1.®. MNeomarHeTuam u aspoHomus. 1991. T.31, C.542, 587.

rMonocbl CUCTEMbI TAMMAH-EUPDK-XOM®UN/ B MPOTOHHbIX
MONAPHbLIX CUAHUAX

[awkesuy X.B., Kozenos B.B., MeaHoe B.E. ( MonspHbIi reouanyeckuin
WHCTUTYT, AnatuThbl)

PaspaboTtaHa uucneHHass Mmopenb W3nyyYeHus cuctembl JlaiMaH-Bupax-
Xopdung (LBH) B NpOTOHHbIX MNONsPHBIX cusHWUSAX. Mogenb nossonsieT
paccuuTbiBaTh TPeXMepHy KapTuHy ceevenuss LBH nonoc ansi npowssonbHo
3af]laHHOr0 UCTOMHWUKA MPOTOHHBIX BbiChbiNaHWii. B pamkax faHHOW mMopenu
vcenegoBanuce 1) BKnag NpoToHOB, H-aTOMOB M BTOPUYHBLIX 3MEKTPOHOB B
Bo3byxaeHne LBH nonoc; 2) uHTeHcuBHocT LBH nonoc B 3aBMCMMOCTM OT
cpeaHei 9Heprum NpoToHoB; 3) noeefeHue ILBH(1838A)/I I_,3,_‘(1464A) " IHB/I LBH
OTHOLUEHWIA WHTEHCUBHOCTE B 3aBUCUMOCTU OT 3HEpPruv NPOTOHHOrO MNy4Ka.
MokasaHo, 4TO oOTHOweHWe I/l | gy WHTEHCUBHOCTEA MOXeT GbiTh
MCCronb3oBaHO ANSA OLEHKW CPpeHER SHEPry NPOTOHHBIX BbIChINaHWUIA.

OB AHOMAIJIbHbIX CMEKTPAX B OKPECTHOCTU ABPOPAJIBbHbBIX AYT,
MONYYEHHbIX EISCAT UHF PALIAPOM.

E.l Benoea, M.Puteenbg 1 B.B.J1sykuit (MonsipHbI reousnyeckuini UHCTUTYT;
Anatutbl)

CnekTpbl C aHOManbHO YBENUYEHHbIMU acUMMETPUYHBIMU MOHHO-3BYKOBBLIMU
Makcumymamu 6binu nonyveHsl EISCAT 933 MMy papapom. Bce oHu
Habniofanuce B OKPECTHOCTW aBpoparnbHbIX Ayr, KOTopble WHAEHTUM-
UMpoBanucb MO pe3koMmy MOBbILEHUIO 3MEKTPOHHON KOHUeHTpauuu Ha 1-2
nopsigka Ha BbicoTe ~ 110 km. Ha ocHoBe 127 cny4aeB nonyyeHa crtaTUCTuKa
BbICOTHOrO pacnpefleneHns aHoManbHbIX crnekTpoB. Hap Ayro Ha BbicoTax
250-425 km B cnekTpax npeoSnajaeT ycuneHve nNpaBoro nneva, CBA3aHHOro ¢
TOKOM BBepX, Bbiwe 450 kM npeobnapatoT cnyy4au ycunenuss neBoro nneva,
CBSI3aHHOIO C TOKOM BHU3. BHe Ayrn okasbiBaeTCs YCWNEHO NpaBoe Mnevyo.
CpenaHbl OLEHKA WHKPEMEHTOB Pa3BUTUS HEYCTOMYUBOCTA WOHHO-3BYKOBOW
BOMHbI ONA  noToKa BbICOKO3HEPrUYHbIX 3NEKTPOHOB W MPOTUBOMOTOKA
TEeNnoBbIX MOHOCHEPHbIX 3NEKTPOHOB. MOTOK BbICOKOIHEPrUYHbIX 3MEKTPOHOB
He MpUMBOAWUT K packayke HeycTOMYMBOCTW, YTO MOKa3blBaeT , YTO WMOHHO-
3ByKOBble  BOMHbI  BHYTPM obnact pgyru  Ha  GonmbluMx — BbicoTax
pacnpocTpaHsloTCA B OCHOBHOM B HarnpaeneHud  NpOTUBOMONOXHOM
HanpaeneHulo ABWXEHWA MNyyka ropsiyux anekTpoHos. 3T1o  Tpebyer
CyLeCTBOBaHUA MNPOTUBOTOKA, MPUBOAALLEro K packadyke TypByneHTHOCTW.
MpeanoxeHo Heckonbko Moaenei obpa3oBaHWA NPoTUBOTOKa B obnacTu ayru.

47



48

O TEHEPAUUA ATMOC®EPHBLIXX A3PO30JIEN MNOJ [AEACTBUMEM
COJTHEYHbIX KOCMUYECKUX NYYEN

B.K.PonayrvH, C.W.Bainpanos, 3.B.BaleHiok (MonsipHblii  reouanyeckuii
WHCTUTYT, r.AnaTtuTbl)

OGHapy)eH a(eKT MOHUKEHUS MPO3PayHOCT aTMocdepbl, CBS3aHHbIA ¢
CONHEYHbIMA  KOCMUYECKUMU ny4amu, MpoHMKaloWMMW B  aTMoccepy B
BbICOKOLWMPOTHbIX 06nacTsx. lMpospayHocTs - aTMocdepsl B ONTUHECKOM
AvanasoHe 300 - 700 HM cBR3aHa ¢ cofepXaHueM aspo3onieit KOTopoe MoXeT
6bITb onpefleneHo M3 cneKTpanbHbIX Habniofaenwii gHeBHoro Heba U U3
NA@pPHbIX M3MepeHUiA B HouHble Yackl. Mo fJaHHBIM MHOrONeTHUX HaBMAEHMIA
Ha psilé BbICOKO U CPeAHEeWMPOTHLIX CTaHUWiA: MypmaHcK, ApxaHrenbck W
JleHwHrpag HabniopaeTcs  SBHbIA 3(EKT MOHUXKEHUS  MPO3Pa4HOCTM
aTtMocdepbl BO BpeMs CONMHEYHLIX MPOTOHHbLIX COBLITUIA. Bce 3TU cnyyau
YMEHBLUEHUA Npo3payHOCTU GbiNk CBA3aHbl ¢ 2 - 4 KpaTHLIM YBenUYeHUeM
KOHL{€HTpaLuu as3po3onbHbIX YacTuly ¢ paguycom 0,1 - 1,0 Mkm.

MpsiMble namMepeHus ¢ nomolblo nuaapa B obcepeaTopun BepxHeTynoMckuii

(MypmaHckasn obnacTb) no3sonunu obHapyXuTs a3p030JIbHbIA CNOI Ha BbicoTe
15 - 25 km B cTpaTocthepe nocne KPYnHOro NPOTOHHOrO cobLITUA 16 espans
1984 r. BHOBb reHepupoBaHHble a3po3onu CoxpaHsanucb BnnoTe Ao 20
heBpans, koraa aspo3onbHbIA CHONA CRMIOWMCS K Gofee HU3KUM BbiCOTaM
BneacTBue adekta ocaxpeHus. OBCYXAalOTCH BO3MOXHBIE MexaHU3Mbl
obpa3oBaHWsi aTMoCepHbIX a3po3oneil Nopj  AEACTBMEM  COMHEYHbIX
KOCMUYECKUX NyYeil.

BJIIMAHUE CONHEYHON AKTUBHOCTU HA TEMMEPATYPY HWXKHEN
TEPMOCO®EPDI

tOros B.A., UrHaTbes B.M. (MKOUA CO PAH, r.fAkyTck)

MpuBoOAATCS pesynbTaTsl NaMepeHus TeMnepaTypbl HUXHeR TepMoceeps! Ha
cT.Maiimara (63,0°N; 129,7°E) 3a nepuog 1979-1990 rr. Uameperus
TeMmnepaTtypbl ObinM  caenaHbl Ha WHTepcepomeTpax ®dabpu-Mepo no
AONNEPOBCKOMY YLIMPEHUIO KOHTYpa KUCIIOPOAHOMA 3MUCCHM 557,7 um.

Ha ocHoBe MHoroneTHux cuctemaTudeckux M3MepeHuid  BbISBNEeHO
YMEHbLUEHWe cpedHel TemnepaTypbl C POCTOM COMHEYHON aKTUBHOCTY.
HaiipeHsl oco6eHHocTU NPORBMEHUsT WU3MEHEHWIA CONMHEeYHOR aKTUBHOCTU B
TENNOBOM peXvUMe HWXHeld TepMocdepsl B pa3nuyHble ce3oHbl U haabl
COMHEeYHoro yukna.
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