Global network of geomagnetic observatories as a useful tool for the study of quiet and
perturbed conditions on the Sun and in the heliosphere
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Geomagnetic quiet and perturbed conditions are controlled by the Sun in a great measure. This
control is very complicated and not completely understood in quantitative details, though main
governing parameters and links are rather well established after many years of experimental and
theoretical investigations. Those parameters are related to the solar cycle phase and the solar
activity state, the season of a year, the local and universal time, the phase of the Moon. Global
and local geomagnetic responses are dependent on many solar and heliospheric activity
characteristics: EUV and X-ray illumination, interplanetary electric and magnetic field strength
and orientation, solar wind velocity and ram pressure buffeting the magnetosphere, solar wind
ion density and composition, temperature of particles and their distribution functions. The
interplay and combinations of parameters and links can be independent or correlated in several
instances, which lead to common and individual patterns in geomagnetic variations on the global
scale reflected in statistical distributions and empirical response functions for numerous
geomagnetic indices in local, regional and global manifestations. We bring examples of
universal and specific behavior. Sometimes, under appropriate conditions, the links are acting in
concert. They can linearly or nonlinearly enhance each other and bring to strongest and global
geomagnetic storms. The famous Carrington storm of September 1859 was of this type when
sporadic and regular perturbations favorably superimposed in the near-the Earth space. The
archives of the Russian geomagnetic stations contributed appreciably to the recent retrospective
analysis of inferred conditions on the Sun and in the heliosphere during this event. In other
situations, the links are oppositely acting and can lead to moderate or even small geomagnetic
perturbations. We bring examples of geomagnetic storm cessations by strong magnetic clouds
with a positive Bz interplanetary magnetic field component observed in several instances during
23-rd solar cycle in the data base APEV (http://dbserv.sinp.msu.ru/apev/fullist.ntm). Magnetic
storms and substorms in the magnetosphere are not one-to one related because of this diversity of
conditions in laminar and turbulent clouds. Different linear and nonlinear multi-parametric
response functions are empirically used. Computer modeling and analytical theories will be
shortly outlined. The INTERMAGNET can bring the reliable input information towards better
quantitative representation of acting links between the interplanetary and terrestrial
electromagnetic fields and plasma conditions from one side and geomagnetic quietness or
storminess from the other side. We stress the need of simultaneous measurements of conditions
in space and on the Sun complementing the INTERMAGNET information for this purpose.
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CriokoiiHbpIe U BO3MYIICHHBIE T€OMarHUTHBIE YCIIOBHUS B 3HAUUTEILHOW Mepe KOHTPOJIUPYIOTCS
ycnoBusiMu Ha CorHIIe U B renrocdepe. ITOT KOHTPOIb HOCUT CIIOXKHBIN XapakTep, KOTOPHIH He
BIIOJTHE M3Y4YEH B KOJHMYECTBEHHBIX NETallsiX. TeM He MeHee, MMEETCsl OTPOMHBIA Tporpecc B
MOCJIEJHUE HECKOJIBKO JIECATKOB JIET, KOTJIa ObUIM YCTAHOBJICHBI OCHOBHBIE CBSI3YIOUINE 3BEHBS U
napaMeTpsl B LIETIOYKE COJHEYHO-3€MHBIX CBsi3el. B umclie MHOTOYHMCIIEHHBIX PEryIHpYyIOIINX
napamMeTpoB B TIEPBYIO OdYepenb CieayeT Ha3BaTh (a3y COJHEUHOrOo LHUKIAa M COCTOSHHE
COJTHEYHOW aKTHBHOCTH, 3aTE€M CE30H T0/la, MECTHOE W MHUpOBoe Bpems, (azy JIyHBI u psing
npyrux. I'moGanbHble U JIOKaJbHbIE T€OMAarHUTHBIE OTKJIMKHM CYIIECTBEHHO 3aBHUCAT OT TaKUX
COJIHEYHBIX U TeIHOC(HEPHBIX XapaKTePUCTHK, KaK OCBEIICHHOCTh PEHTTEHOBCKUM M KpaHUM
ynbTpaduoneToBbiM K3nyueHueM CoJHIA, HAMPsDKEHHOCTh M HANpaBICHHE MEXIIAHETHOTO
AIIEKTPUYECKOTO W MAarHUTHOTO TOJsl, CKOPOCTh COJIHEYHOTO BETpa W €ro JAWHAMHYECKOE
naBiieHue Ha MarHuTocdepy. Mimeer Takke CBOe 3HaYCHHE IIOTHOCTh, TEMIIEpATypa M HOHHBIN
COCTaB MEXIUTAHETHOM IUIa3MBI, a TaKke OoJjiee TOHKHE KHHETHYECKHE CBOWCTBA (YHKIUH
pacnpenenenuit yactui. CodeTaHue STUX PETYIHPYIOMIHUX MapaMeTpoB JIPYT C JAPYTrOM MOXKET
OBITh pa3TUYHBIM, YeM OOBICHSAETCA OoraTtoe pazHooOpaszue curyanuid. OHH HE SBISIIOTCS
MOJTHOCTBIO CITyYalHBIMU U HE3aBUCHUMBIMU JPYT OT JIpyra, Oyay4Hd 4acTUYHO B3aUMOCBSI3aHbI B
TOW WM MHON Mepe, KOTOPYIO 3apaHee BechMa TPYIHO MPEABUACTHh U MpeacKa3atb. Bce 310
NOPUBOJUT K HEKOTOPBIM CTAaTHCTUYECKUM TIIOCIEJCTBUSAM, KOTOpBIE celdac yxe HerIoXo
YCTaHOBJICHBI M MOTYT OBITh MPEACTABICHBI IMITUPUICCKIMH KOPPEISIIIMOHHBIMHA CBS3SIMU U
(GYHKIUSIME OTKIIMKA JUTSI Pa3JIMIHBIX T€OMArHUTHBIX WHICKCOB B TJI00ATFHOM, PETHOHAILHOM U
JOKAJIbHOM u3MepeHuu. B nokmane OyayT mpeacTaBieHbl MpPUMEpbl YHUBEPCAJIBLHOTO U
WHAMBUIYAIbHOTO, PETYJSPHOTO U HEPEryJsApHOro mMoBeAeHUs. JIuHeliHble W HeIMHeWHBIe
3aKOHBI CIIO)KEHHUSI PA3IUYHBIX BO3MYIICHHH CO CTOPOHBI BHEIIHUX [apaMeTPOB MOTYT
NPUBOJIUTh K YCWJICHHIO W OCIAOJCHUIO T€OMAarHUTHBIX Bo3MymleHuil. [Ipumepom ycunenus
ciyut 3HameHutas KoappunrroHoBckas Oypst (centsiopp 1859 r.), xorma umeno mecto
HAJIOKEHHE JPYT Ha Jpyra peKyppeHTHON M CIIOPaANYECKOM COCTABISIONMICH. JTOT Ciydaid ObLI
HEJABHO PETPOCHEKTUBHO HCCIEAOBaH HaMU C HCIOJIb30BAHHEM CETH POCCHHUCKHX
TeOMarHUTHBIX 00cepBaTopuil. B oTiinuMe OT 3TOro, MpH MHBIX YCIOBUSAX CHIIbHBIE BO3MYILECHUS
MOTYT «TacuThy» JpYyr apyra. OJTO NPOUCXOAWT, Korja Ha MarHutochepy HaberaroT aBa
MEXKIUIAHETHBIX ~MAarHUTHBIX O0JIaka ¢ MPOTUBOMOJOKHOM MArHUTHON TOJSPHOCTHIO.
HauaBmasicss marauTHast Oypss MOKET TpPH ITOM MPEKPATUTh CBOE NaNbHEWIIEe pa3BUTHE B
cTOpoHy ycuieHus. Takue coObITHs ObUTM OOHapyXeHbl B 0Oa3ze nmaHHbIX APEV 3a 23-mii
conureunniid 1k (http://dbserv.sinp.msu.ru/apev/fullist.ntm). TIpoekt INTRMAGNET mosxet
JaTh HAJACKHYIO BXOJIHYIO HHGOPMAIIUIO JIJIsl 60JI€ TOYHOTO KOJUYECTBEHHOTO MPEJICTABICHUS O
CBSI3SIX MEX]y MEXKIUIAHETHHIMUA U T€OMAarHUTHBIMH YCJIOBHSIMH B CIIOKOWHBIE U BO3MYIIICHHBIC
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nepuobl BpeMeHH. OJHOBpeMeHHbIe U3MEPEHHS YCI0BH B KocMoce 1 Ha CoHIle He0OXO0IUMBI
IIPU 3TOM JISI TTOJTHOTHI KaPTHUHBI.



