34. ®UBNKA KOCMUYECKOW MNA3Mbl U CONHEYHO-3EMHbLIX CBA3EW

3.4.1. kKKOPOHAC-®»

Kocmuueckas mporpamma «KOPOHAC», Bxitouaromass B cebsi Tpu
cnytHuka J3Tod cepun — cnyTHUK «KOPOHAC-M» (cpok aKTUBHOTO
cymectBoBanus 1994-2001 rr.), cnytHuk «KOPOHAC-®» (cpok akKTHBHOIO
cymectBoBanus ¢ 31 utons 2001 r. mo 6 nexabpst 2005 r., BeicoTa opOuThl 400—
500 kM, HakIOHEHHE OpOUTHI ~83°, puc. 1, 2) U TOTOBAIIMI K 3aIyCKy CITyTHHUK
«KOPOHAC-®oT1oH», 4BISETCS COCTABHOM YacThiO JOJITOCPOYHOM HAy4YHOU
IporpaMmbl O  COJIHEYHO-3€MHOM  ¢u3uke, KoTopas paszpaboraHa U
ocymectBisiercss OtnenenueM ¢usnueckux Hayk, CoBEeTOM IO KOCMOCY U
Hayunsim CoBeToMm 1o conmHedHO-3eMHOM (u3uke Poccuiickoi akajgemMun HayK B
pamkax denepanpHOl Kocmuueckon nporpamMmmel PO nox arupon denepanbHOro
KOCMUYECKOI'O areHTCTBA.

Puc. 1. Ciytauk «KKOPOHAC-®» Ha opOuTte

Puc. 2. Cnytauk «KOPOHAC-®», npucTeIkOBaHHBIN K pakeTe «LIUKI0H».
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KOPOHAC — aG6peBuarypa na3Banusi «Kommiekcasie OPOutambHbie
Oxono3zemaniec Habmonenns AxktuBHOCTH COJIHITAY.

®dazy pocrta Tekymero 23-ro HMKIa COJHEUYHOW aKTUBHOCTHU MCCIIEIOBAJ
ciytHUK «kKOPOHAC-N» (puc. 3), a cmenuBmmii ero cnyTHUK « KOPOHAC-®»
Hayaj HaOJIIOJEHUs B MAaKCUMYyME IIMKIIa U MPOJoJKain ux a0 6 aexadps 2006 r.,
KOrja B pe3ysbTaTe eCTECTBEHHOW »JBOJIONMU OPOWTHI OH TMPEKpaTUI CBOE
CyIIECTBOBAHMUE.

Ha6nwaenuuna ConHua B TeKyLweM
23-M LMKNe COTHEYHON aKTUBHOCTHU

cnytTHukamm KOPOHAC-U,®

KOPOHAC-®

1
A
E
e
o
o

:'u"l

1996 1998 2000 2002 2004 2006 rojasl

Puc. 3. Habmonenus ConHia B TeKymeM 23-M UK COTHEYHONH aKTUBHOCTH
cnytHukamu «KKOPOHAC-U, ©»

Hayunwie npubopvr cnymnuxa «KOPOHAC-Dy

U Ux usmepumesnvbHvle OUANA30Hbl

Hayunbiit  kommiexkc cnytauka «KOPOHAC-®» (puc.4) BxiIoudan
15 mpubopoB, Tak YTO CIYTHHUK MPEACTABISUI COOOM COMHEUYHYIO KOCMHUYECKYIO
oOcepBaTopuio, KoTopas paboTajia B aBTOHOMHOM pPEXKHME W YIpaBsaach C
3emiM. YIIpaBJIEHUE KOMIUIEKCOM HAay4YHOM ammaparypbl CIIyTHHKA OCYILIECTBIISLI
LYIT USMHUPAH. Ilpubops! cnytHuka HaOmtonanu CoiHIle BO BCEM JHUana3oHe
3JIEKTPOMArHUTHOTO CIIEKTpa — OT ONTHYECKoro m0 ramma (Ttaou. 1), 4to
MO3BOJISIET HA OCHOBE IMOJIYYEHHBIX JAHHBIX MPOBOAMTH KOMIUIEKCHBIM aHaIu3
sBiieHUi Ha COJHIIE ¥ COJTHEYHO-3€MHBIX CBSI3EH.
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CORONAS-F
Instrumentation

in

Puc. 4. Hayunsie npu6ops! ciytHuka «K KOPOHAC-®»

T'enuoceticmonoeuueckue nadnodenus. dxcnepumenm JJUPOC

HempeppiBHBIE — reiamoceMoyorndecKkue  HaOMIOJeHUS Ha  CITyTHUKE
KOPOHAC-® muorokananbhubiM crekrpodoromerpom JIMDOC Oblmm HauaThl €
15 aBrycra 2001 r. [Ipubop peructpupoBan nuzkue (/=0, 1, 2) coOcTBeHHbBIE
Monbl rio0anbHbIX KojeOanuit ComHna (kKonebaHHMsl aKyCTUYECKOro THIIA,
Ha3bIBaeMbIC p-MOJAMH, MEPUOJI KOTOPHIX OKOJIO 5 MHH.) B IIUPOKOM JHAIa30He
e BomH (350...1500 HM), u3Mepsisi oueHb Manbie m3Menenust (107°...10°° ot
oOmero nmoroka CoJIHIIA) NOTOKA COJHEYHOI'O HM3JIy4YEHHMsI, CBSI3aHHBIE C 3TUMU
KoneOaHusIMU. BakHbIM pe3ynbTaToM ASTHX HaAOMIOJCHHUA OBLJIO yCTaHOBJICHHE
NPUHLIUMAATHHOH BO3MOXKHOCTH TeIHOCEHCMOJOTHYECKIX HCCIEAOBAHUN TI0
HaOmoeHusiM ¢ okojo3eMHbix MC3. Pa3paboraHHble METOAUKH 3alOJHEHUS
IPOIYCKa JaHHBIX B HAOMIOJEHUSX, BO3HUKAIONIETO HM3-3a 3aX0/la CIIyTHHUKAa B
T€Hb, BBIYUTAHUSI OTPAKEHHOIO OT 3€MHOM aTtMoc(ephl CBETa, MOMAJAI0IIero B
JETEKTOp CHEKTpOPOTOMETpa, IMOJYUYEHHBIE pE3yJbTaTbl U MX CpPaBHEHUE C
JPYTUMHU JTaHHBIMH M TEOPETUYECKUM pe3yJibTaTaMU TO3BOJIMIIN CleJaTh TaKoe
3akmrodeHne. Ha puc. 5 ToOKa3aH CHEKTp MOIMHOCTH p-MOJl TI00aJbHBIX
konebannii Comuna. KaxxgoMy nmuky Ha CIEKTpPE COOTBETCTBYET TapMOHHMYECKOE
rIo0aibHOE KoJieOaHue (p-MOo/a) ¢ OMpeaeTIEHHBIM TIEPHOIOM, ¥ 3HAYCHUEM YHCEIT
[ v n (4ucio y35oB kKonebanus mo asumyTty u paaunycy CoJHIla, COOTBETCTBEHHO).
B kaxnaplii MOMEHT BpPEMEHHM OJIHOBPEMEHHO peructpupyerca ot 10 mo 15
OTJICNBbHBIX TapMOHUK. Takue TapMOHUKH BO30YXKAAIOTCS CIy4ailHBIM 00pa3oM B
OTIpEZICTICHHBIA MOMEHT BpPEMCHH, XUBYT B TCUCHUE HECKOJBKUX ITHEH WIN
HEZellb, 3aTeM HCYe3al0T, Ha CMEHY UM BO30YyXXIalOTCs APYyrHe TapMOHHUKHU, C
JIPYTUMU TIEPHOIAMHU.
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Ta6auua 1. Hayunsie npuoopsl ciiytauka « KOPOHAC-®» 1 uX u3MepUTEbHBIC THANIA30HbI

Measuring channels of the CORONAS-F instruments

Helioseismology

_ Spectrophotometer DIFOS |
Solar Flares and Imaging of the Sun

Gamma Spectrometer HELIKON
Flare Spectrometer IRIS
X-ray Spectrometer RPS-1
Spectrophotometer DIOGENESS

X-Ray Spectrometer RESIK
Amplitude-Time Spectrometer AVS

| Solar Spectropolarimeter SPR-N
Solar X-Ray Telescope SRT-K (SPIRIT Experiment) |
X-Ray Spectroheliograph RES-K (SPIRIT) |

Ultra Violet Emission of the Sun

Solar UV Radiometer SUFR-Sp-K
Solar UV Spectrophotometer VUSS-L

Solar Cosmic Rays

| Gamma Emission Spectrometer SONG

| Cosmic Rays Monitor MKL

| Cosmic Emission Spectrometer SKI-3

Logarithmic Energy Scale

| 1evV | 10eV [100eV | 1keV | 10 keV [100 keV| 1 MeV |10 MeV [100 MeV| 1 GeV |
Logarithmic Wavelength Scale

12400 A [1240A [124A [124A [124A Jo,1244 [10° A [10° A [10* A [10° A

Optics | UV | X-Ray | Gamma

Integral covering of the energy and wavelength scale
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3kcnepumenT QNP OC - KOPOHAC-O
AMNNUTYAHBIA cniekTp (650 HM, BUTKKW 1831-1920, 144 yaca)
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Puc. 5. Cnektp MomHOCTH TI100abHBIX Konebannit Conaia. Dxcnepument JDPOC

[To mganaeiM mpubopa JUDOC Ha OCHOBE METONAa C HCIOJIH30BAHUEM
AHATUTUYECKOTO CHUTHAJIA TIPOBEJEH AaMIUIMTYIHO-4aCTOTHO-(a30BbIA aHAIIN3
IO0ANBHBIX KOJICOAHWH, B YACTHOCTH, OIPEACIICHBl MTHOBEHHAs 4YacTOTa,
aMIuATya ¥ (ha3a OTAEIBHBIX p-MOJ KOJIeOaHil Ha pa3HBIX YPOBHAX (HOTOCHEPHI,
Y TI0Ka3aHO, YTO YIIMPEHUE CIEKTPATbHBIX JIUHUN p-MOJ KOJIeOaHUHN MPOUCXOTUT
B OCHOBHOM 3a cyeT (IyKTyalWi aMIUTMTYIbl KoJieOaHWH, B TO BpeMs Kak
CTaGHIBHOCTh YACTOTHI KONeOaHHMil OKa3anach BechbMa BBICOKOH ~107*. Do
COOTBETCTBYET 3HAUCHUIO YIITUPEHHS CIEKTPAIbHBIX TuHUHN He Oonee 0,4 mI'11 mn
XapaKTEPHBIM BpeMeHaM W3MECHECHUS 4aCTOTHI nopsiika  Mecsia.
MuorokananbHocTh cniekrpodoromerpa JUDPOC (kananst 350, 500, 650, 850,
1100, 1500 aM), CYIIECTBEHHO OTAUYAOIIAs TOT IPUOOP OT APYIHX KOCMHUUECKUX
DKCIIEPUMEHTOB TI0 HabmomeHnto ¢uykryanuid spkoctr ComHIa, TO3BOJIMAIIA
BBHITIOJIHATh MCCIIEOBAaHUE CABUTOB (pa3 MEKIY KOJICOAHUSIMH, HAOIIOJAEMbIMHU B
paznuMYHBIX onThyYeckux kaHanax npudopa JUDPOC (puc. 6, 7) u oOHAPYKUTH
HEU3BECTHBIN 70 cux mop AhPeKT, COCTOSIIIMI B TOM, YTO KOJeOaHUS U3 BEPXHUX
U r1y0okux ciioeB ¢oTocdepsl OETyT B CTOPOHY CpeHuX cioeB porochepbl. DTOT
dakT, 4To KojebaHus U3 BEpXHUX clioeB (poTtochepbl OETyT BHHU3, B TO BpeMs Kak
HCTOYHUK TE€Hepaluu KojiebaHui HaxoauTcs noj ¢otocdepoil B KOHBEKTUBHOU
3oH¢ CoJlHIIa HaXOJUT OOBSICHEHHME B pPaMKax TEOpUM HeaanabaTHuyecKux
KoJieOaHui, KOoTopas JOJDKHAa IPUMEHAThCA K KoiebanusM B (Qorochepe, u
KOTOpbIE HE MOXET ObITh OOBSACHEH B paMKax TEOpUU aanabaTuuecKux
KoJie0aHui, OOBIYHO MpPHMEHsEMOW B renuoceiicMonoruu. COeraHue BOJH K
cpenHuM ciiosiM GoTtochepbl BOSHUKAET W3-3a TOTO, YTO MMEHHO TaM UMEET MECTO
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HanOoublee 3aTyxaHue KojeOaHui M3-3a HeaanabaTMYHOCTU MO MPHYMHE TOTO,
910 3()PEKTUBHOCTH JyUYHUCTOTO TEIJIOOOMEHAa TaM HauOoIbIIas, a BpeMs
pelakcaluyd TeMIIepaTypHbIX (GUIyKTyallii u3-3a pajnalioOHHOTO TEMI000MeHa
HauMeHblee. Takum 00pa3oM, B CpPEIHUX CIOSX €CTh CTOK DHEPTHH, KOTOPYIO
HECYT BOJHBI O€ryIue K 3TOMYy MECTYy KakK CBEpXY, TaK M CHU3Y. DTOT BIIEPBBIC
oOHapy>XeHHbIH  D(PGeKT  SABISETCS  HEMOCPEACTBEHHBIM  JIOKA3aTelbCTBOM
HEaAnabaTUYHOCTH DBAHECIICHTHBIX (evanescent — yObIBalOLUN) p-MOJ
Kojiebanuii B ¢dotochepe. ITO CBOMCTBO KOJIEOAHUN MOTJIO OBITh YCTaHOBJICHO
TOJIbKO Ha OCHOBe JaHHbIX 3kcrnepumenta JMDOC, tak kak 3TO eIMHCTBEHHBIN
reJIMOCEUCMOJIOTUYECKAN DKCIEPUMEHT, KOTOPBIM IIO3BOJISIET OJHOBPEMEHHO
Ha0Ir01aTh cCOOCTBEHHBIE KoNeOanuss CoHIIAa B PA3IMYHBIX YACTSAX HEMPEPHIBHOTO
CIEKTpa, YpPOBHU 0Opa3oBaHUsl KOTOPHIX TEPEKPBHIBAIOT IO TOJIIHWHE BCIO
dotocdepy oT TeMIepaTypHOr0 MUHIMYMA JI0 CaMbIX TTyOOKHX CI0€B, B KOTOPBIX
BO3HHUKAET U3JIy4YEeHHUE Ha yacToTax nopsaka 1500 Hm.
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Puc. 6. MruoBeHHast aMriuTy1a (B €IMHUIIAX 107 or cpennero notoka CoJiHLIA B
COOTBETCTBYIOILIEM KaHaJIE CIIEKTPOPOTOMETPA), MPEBBIILIEHNE MTHOBEHHOU 4acTOThl (MKI'11)
Hag 2896 u 3029, a Taxoke casuru (a3 (paauansl) onTuueckux kanaitos 350, 500, 650 u 850 um
1o oTHouIeHuto K kaHainy 1500 um. Bepxuuii psn rpagukoB noctpoeH aist moasl [ = 0, n = 20,
a HKkHUH pan ansa [ =0, n =21

Ha npumepe moasl konebanuii ¢ /=0, n=21 ¢ nomompio MeToaa
AHAJUTUYECKOI0 CHUTHajla TPOBEJACHO pa3JelieHue HW3MEpSeMbIX CHUTHAJIOB C
ONMU3KUMH YaCTOTaMHU U HaJE)KHO YCTAHOBJICHO, YTO B CUTHAJIC 9TOW MOJBI HAPSAY
C OCHOBHOHM T'apMOHHUKOW MPHUCYTCTBYET BTOpas FapMOHHMKA C aMIUIMTYJIOW BTpOE
MEHBIIEH aMIUTUTY1bIl OCHOBHOM TapMOHMKH U YaCTOTOM, OTIMYAIOLICHCS BCETo Ha
2,3 mxl'. Ha puc. 8 acummerpust criektpa KosnebaHUl BO3HHKAeT UMEHHO H3-3a

6
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MPUCYTCTBUSI BTOPOMl TapMOHUKH, a HE CBfA3aHA C ACMMMETPUYHBIM CIEKTPOM
camon moasl n=21. Ha puc.9 mokaszanel pe3ynbTaThl pa3leicHUs TapMOHHUK
Moael n=21 mus Bcex onTuyeckux kaHanoB mnpubopa JIMDPOC. Ha puc. 9a
KBaJ[paTaMu MOKa3aHbl 4YaCTOThI MOJbI n =21 mociie pa3zneneHus rapMoHuk. [l
CpaBHEHMSI Ha 3TOM K€ rpaduke KpeCcTMKaMH IMOKa3aHbl 4acCTOThl MOJbI n =21,
ONpPENEIICHHbIE JI0 pa3/eJICHHs] TapMOHMK KakK IIOCPEICTBOM YCPEIHEHUS
MTHOBEHHOW YacTOThI, TaK M IOCPEICTBOM YCPEIHEHHUS IO CHEKTpYy. YacTOThl
Napa3uTHON rapMOHUKH, TOKAa3aHHbBIE IEPEUYECPKHYTHIMHU KBaJpaTaMu, OKa3aJIiCh B
CpeaHEM MeHbIIe 4acToThl Moabl # =21 Ha 3 Mkl'L. OTHOCHUTENBHAS AMIUIUTY1A
napa3uTHoi rapMoHuku Bo3pactaeT oT 0,3 no 0,7 npu nepexone ot kanana 350 um
K ka"Hairy 1500 HM (cM. puc. 96), 4TO COOTBETCTBYET MEPEXOy OT BEPXHUX CIOEB K
CaMbIM TTYOOKHM CJI0SIM (OTOCHEPHI.
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Puc. 7. Ycpennennsie mapametpbl moa n = 20 (BepxHuii psan) v n = 21 (HwkHuUi psag). B neBom
cTos0Ie IpUBeIeHBI pa3HOCTH (a3 MekIy KosebanusaMu B kaHanax 350, 500, 650, 850 um
u kaHainom 1500 um. KBazmparamu nmokasaHbl pa3HOCTH YCPEIHEHHBIX 110 BPEMEHU MTHOBEHHBIX
¢a3 O(r). Kpectukamu mokazaHsl pa3HOCTH (a3 B MAKCUMyMax HETIPEPBIBHBIX CIIEKTPOB
COOTBETCTBYIOIIMX KaHAIOB. B cpenHem cTonbdlie npuBeeHbl CpeiHsAs MTHOBEHHAs 4acTOTa
<m(?)> (kBazpaThl), 4aCTOTa <®>, yCpEeIHEHHAas N0 CHEeKTpYy (KpecTuku). Kpykkamu 1okas3aHbl
4aCcTOThl MAKCUMYMOB HETIPEPBIBHBIX CIIEKTPOB COOTBETCTBYIOIIMX KaHaI0B. B mpaBoM cTos0ue
IIPUBE/ICHBI [TOJIHBIE IIUPUHBI JIMHUM, ONIPENEIEHHBIE HEMIOCPEACTBEHHO 110 CIEKTPY (KPYXKKHN)
U C IOMOIIBIO AHAIMTUYECKOTO CUTHANA (KPECTHKH), @ TAKXKE BKJIAJ] B ITOJHYIO IIMPUHY JIUHUU
3a CYET aMILIUTYJHOU (KBaJIpaThl) U YACTOTHOU (KPECTUKH B KPYHKKAX) MOAYJISLUMI
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Puc. 8. JIns moael n = 21 no uzmepenusiM B kaHasie 850 HM (a) mokazaHa 3aBUCUMOCTh
MTHOBEHHOH 4acTOTHI OT BPEMEHH (CIUIONIHAS JIMHHUSA) U (0) CIIEKTP MOJIBI, IEMOHCTPUPYIOIIUH
BBICOKYIO YyBCTBUTEIIEHOCTh MTHOBEHHOM YaCTOTHI K HATMYHIO cJ1a00# JOMOTHUTEIHHON
KOMITOHEHTHI cUrHasna. To4yeyHoi TuHuel Ha puc. (a) TOKa3aHa MTHOBEHHAs pacdyeTHasl 4acToTa
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Puc. 9. IlokazaHsl pe3ysbTaThl pa3feaeHusl TapMOHUK MOJBI 72 = 21 115l BCEX ONTUYECKUX
ka"ayioB npudopa JIMPOC. Ha puc. a kBagpaTamu oKa3aHbl 4aCTOTHI MOJIBI 7 = 21 mocre
pasaesneHns rapMOHHUK, KPECTUKAMHM ITOKa3aHbl CPEHUE YaCTOThI <®(7)> (MTHOBEHHAA) U <>
(YycpenHeHHas 1O CIEKTpY) 10 paszeneHus rapMoHuk. KBagpaTtamu U KpecTHKaMM B KBaJpaTax
[I0OKa3aHbl BBICOKOYACTOTHAsl U HU3KOYaCTOTHAsl TAPMOHUKH IBYXKOMIIOHEHTHOI'O CUTHAJIA.
Kpy’kkamu nokaszaHbl 4aCTOTbI, COOTBETCTBYIOIIME MAKCUMYMY HENPEPHIBHBIX CIIEKTPOB
Kose0aHui B Kaxk1IoM 13 kaHanioB ipuoopa AN POC. Ha puc. (6) noka3aHo OTHOLIEHUE aMITIATY/IbI
Mapa3uTHOW TAPMOHUKH K aMIUTUTYAE MOl n =21

Penmeenosckue usobpasxcenus Connya

N300paxenust CoaHua B pa3iMYHbIX CHEKTPAIbHBIX JIMHUAX, OTBEYAIOLIUX
pa3HBIM TEMIIEPATYPHBIM CJIOSIM COTHEYHOH aTMOC(hephl, MOTyUYEHHBIE COTHEYHBIM
PEHTT€HOBCKMM TEJIECKOIIOM C BBICOKMM IPOCTPAHCTBEHHBIM pa3pelIEHUEM
(okcnepument CIIMPUT), nmo3Bonawiu OCYIIECTBUTH JIOKAJIM3ALMI W U3YYUTh
MOP(OJIOTHI0 MHOTOYUCIICHHBIX aKTUBHbIX siBleHud Ha Connne. Ha puc. 10
MOKA3aHO COCTOSIHUE COJIHEYHOM aKTUBHOCTH B mepuoi okTA0ps-Hosops 2003 r.,
korja Ha ConHue Habronancss HeoObIYaiHO BBICOKMM 3a IMOCJEIHHUE HECKOJIbKO
JECSITUJIETUI YPOBEHb COJIHEYHOM aKTUBHOCTH. llenast cepust Bcmblliek Obuia

8
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PEKOPIHOM MO MOIIHOCTH, OHU COIMPOBOXKIAINCh MOIIHBIMH BBIOpOCAMH CO
ckopocTsimu 10 2000 km/c. Bce oHHM ObTHM 3aperucTpupoOBaHBl CIYTHUKOM
«KOPOHAC-®». ConHue ObUIO TMOKPBITO aKTUBHBIMU  OOJNIACTAMH U
MHOTOYHMCIIEHHBIMU MAarHUTHBIE METIN, CUJIBHO Pa30rPEThIMU 00JIACTAMH.

Puc. 10. Cocrosinue noepxHoctu CosHia B nepuoja oktsiops—Hosiopb 2003 1., korna Ha ComnHile
MIPOMU30IIUTA HanOOJIee MOIIHBIC 32 TIOCIICTHIE HECKOIBKO JICCITUIICTUI aKTUBHBIC SIBJICHHUSI.
Bunna nonrotras (mosrycdepHasi) aACHMMETPHUS PACTIONOXKEHHS aKTUBHBIX 00acTei
no noBepxHoctu ConHIA (CM. Takke BUACOPHUIBEM)

[IpyurHOW MOIIHEWINMX BCHBIIIEK M BBIOPOCOB B 3TOT NEPHUOJI, IIO-
BUIUMOMY, Oblla TyiOOanbHas JOATOTHas  (MpakTHUYeCKW mojycdepHas)
aCUMMETpHsI PacIoJIOKEHUs] aKTUBHBIX obOsacTted Ha moBepxHoctu Connma. Ha
npuBeeHHbIX u300paxkeHusax Connua (cMm. puc. 10), momydeHHbIX dYepe3 Mol
oboporta ConHua BUAHO, YTO Ha OJHOW moiychepe MPaKTHUECKU OTCYTCTBYIOT
aKTUBHbIE 00JacTH, B TO BpeMsl Kak Ha Japyroi moaycdepe ux Obuio okozio 30.
Bonbume rpagueHThl MarHUTHOTO MOJIE U O0YCJIOBMJIM CTOJIb MOILHBIE COOBITHS,
KOTOpBIE€ BBI3BAIM CHJIbHbIE MarHUTHbIE OypH Ha 3emJie U MOBBIIICHHbIE OTOKU
KOCMUYECKHUX JIy4eil B OKOJIO3€MHOM KOCMUYECKOM IIPOCTPAHCTBE.

[Io peHTreHOBCKMM HAOJIOJAEHUSM U3y4deHa Trio0anpHas MOPQOIOTHIO
aktuBHOcTH CoNHIA B mepuon OKTAOpb—HOA0ps 2003 1., Tak Ha3bIBacMbIe
«muMMHuHTY» (TIoTemHeHus1) (puc. 11), koTopbie (HOpPMHPOBATUCHL B peE3yJbTaTe
MOJIHOTO WJIM YaCTUYHOI'O OTKPBITHS EPBOHAYAIBHO 3aKPBITHIX MArHUTHBIX MOJIEH
B XOJI€ KOPOHAJIBbHBIX BHIOPOCOB MAacChl, U CBSI3aHHBIX C 3TUM MOHMKEHUS MEpPbI
smuccun. [Tpu 3TOoM HabMOAaMACh TOBTOPSAEMOCTh BHIOPOCOB U3 OJAHUX U TEX K€
MarHUTHBIX KOH(UTYpaluid, KOTOPbIE YCIEBAIM BOCCTAHOBUTH CBOE€ MAarHUTHOE
1I0JIE U CBETUMOCTD 3a BPEMS MEX]y COOBITUSIMHU.
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21:28—15:15

Puc. 11. Momnsie Bcnblky U BeIOpock! Ha CounHie 26 okTs10pst 2003 1.,
JUTHA BOJIHBI 175 A (cM. Takxe BUACOPHUITHM)

Ha ocnoBe wnaOmoaenwmii cnekrporenuorpagom PEC-K B pesonancHoi
muann MgXII (8,42 A) B COJIHEUHON KOpPOHE OOHApYXEH U HUCCIICIOBaH IEIbIHA
KJIACC HOBBIX SIBICHUH — OBICTPOJMHAMHUYHBIX TUIA3MEHHBIX OOpa30oBaHUN C
temrneparypamu 10 20 MJIH IpaJlyCcoB, TOT/Ia KaKk TeMIeparypa caMoi COJTHEYHOU
KOpPOHBI  cocTaBisieT 1...2 muH rpan. M3o00paxeHus © AWHAMHKA OTHX
BBICOKOTEMIICPATYPHBIX 00pa30oBaHUN TOJMy4YeHBI BHepBbie. OHU (OPMHUPYIOTCS,
MO-BUAMMOMY, KOTJIa BO3HHKAIONIAs BO BPEMS COJHEYHBIX BCIBIIIECK Tropsdas
mia3Ma 3aroJHsIeT MarHUTHYH KOH(MUTYpaluio B KOpPOHE, a HM3JIydeHHE ITOU
ropsiveii Mia3Mbl OUEpPUMBACT €€, B pe3yJbTaTe 4ero, 00pa3oBaHusl UMEIOT CaMYIO
pazHooOpasHyr ¢opmy (puc. 12) — B BHJE «TopsSunX OOJIAKOBY», «IIAyKOBY,
neTeNb,  PaCHpOCTPAHSIONUXCS  BOJHOBBIX  (POHTOB,  MOCIEAOBATEIHHO
3)KUTAIOIINXCS MAarHUTHBIX apoOK. DTOT Kjacc SBICHUH OTKPBLI HaM OJWH U3
MEXaHM3MOB HarpeBa COJHEYHOW KOPOHBI B pe3yjbTaTe BbIICICHUS MArHUTHOU
HHEPTUU B MarHUTHBIX KOHPUTYpAIUAX U TpaHCPOPMAIIUU €€ B DHEPTHUIO MIIA3MBbI.
YcTaHoBI€HO, YTO ¢ OOHAPYKEHHBIMU TOPSYUMU TJIa3MEHHBIMU 00pa30BaHUSIMU B
KOpPOHE YacTO CBs3aHbl BBIOpPOCHI Macchl u3 armocdepsl ConHia, KOTOpbIE
Ha0JIr01ar0TCsl KopoHorpadoMm Ha eBpomeiickom cmytHuke SOHO.

M
12102000 T Xl 112000 ] g X1l
1914 /""d— \Eﬂ s // \ a

Puc. 12. Uzo6paxenus ropsaux (10 20 MIIH rpaj.) TUIa3MEeHHBIX 00pa30BaHUN B COTHEUHOU
KopoHe 1o HabmoaeHusM B uann MgXII (8,42 A).
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HaGmtonenusi pEeHTTeHOBCKUM  TEJNECKOIIOM B PEXKMME KopoHorpada
BIIEPBBIE MO3BOJWIHA MOJYYUTh JAHHBIE O JWHAMHMKE COJIHEYHON KOPOHBI Ha
pPacCTOSIHUSIX 10 TPEX COJIHEUHBIX paauycoB (puc. 13), B obiactu, BaXXKHOU aJis
NOHUMAaHUSl MPUPOJIbI MHOTHX SIBICHHMM, HO KOTOpasi He HAOJII0JaeTcsi IpYyTruMu
npubopamMu — OHA SBJISETCS MPOMEKYTOUHON MEX]Ty OKOJIOIMMOOBOW 001acThlO,
Ha0JII01aeMOl TelecKonaMu M JajbHeld KOpPOHOM, HabitomaeMol B OeloM CBeTe
KopoHorpadamu. B 3T0i1 007aCTH KOPOHBI XOPOIIO BBIACISIIOTCS METIU U apKu
MAarHUTHOTO TOJIsI, MPOTSDKEHHBIE CTPUMEPHl U CTPYU HCTEKAIOIIErO0 COJHEYHOTO
BETpa, a BBIOPOCHI Macchl W OSPYNTHUBHBIE MPOTYOEpaHIbl Ha A3TUX BBICOTAX
HaO0JII0IaTUCh BIICPBBIC.

PeHTreHoBCKMM  KOpOHOTpaoOM MOJY4YeHBbl TaKK€ BIEpPBbIE KapThl
pacnpesiesieHusl JKEeCTKOTO YJIbTPapuOJETOBOIO M3IyYEHHUs AJIs CIIOKOMHOW H
BO3MYILIEHHOW KOpPOHBI B TMPUCYTCTBUU Ha JUMOE SPKUX aKTHUBHBIX OOJIacTeH,
KOTOPBIE HAIVISIIHO WJUTIOCTPUPYIOT MarHUTHBIA HArpeB KOPOHBI HAJl aKTUBHBIMU
obnactamu (puc. 14).

08/12-01 07:24:25 UT 08/12-01 09:03:25 UT

Coronas-F SPIRIT

Coronas-F SPIRIT

Coronas-F SPIRIT

Coronas-F SPIRIT

Puc. 13. CtpykTypa peHTT€HOBCKOM KOPOHBI Ha PACCTOSHUAX 10 TPEX COJHEYHBIX PaJnyCOB
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Observation of solar XUV corona up to 3R,
by the Herschel telescope/coronagaph
A. 175 A band R v —es
18/09-02 | [ 7 |

'!i'IJ [ - - ~ — =

- Pl
Disk Corona 4
05:48UT 05:50UT b

.

0 05 10 15 20 25 30 35

Superimposed images of the disk {("moon” apen)

and Lhe corona (“moon” closed) WS T (T vk Sqne)
B. 304 A band R
contour l
18/08-02 304 A Hell map |

v Q== 5N adial cuts
Corona [ ' | S
055901 ‘ Ry
T S ) | 2 .
05 1.0 1.5

[
Superimposed images of the disk {"moon”™ open) - e - ;
the coro e 2 S 0 / 3,
and the cor nai. e CIn*-'-FdI Solar radius [from solar cerder)

Puc. 14. KapTs! pacnipeneneHus )KeCTKOTO yIbTpa(rOICTOBOTrO U3MYyUESHUSI IJIs1 CITIOKOHHOM
Y BO3MYIIIEHHOM KOPOHBI B MPUCYTCTBUU Ha JIUMOE SIPKUX aKTUBHBIX 00JacTeit

CoObiTus centsiops 2005 r. B rtewenue 2005 r. Ha ¢aze, Onu3koil K
MUHUMYMY TEKYIIEro 23-ro 1yKJIa COJIHEUHONW aKTUBHOCTH, HAUOOJIBIINI UHTEPEC
BbI3BaJIM HaOMoAeHus B epuoj ¢ 6 mo 17 centsiopst 2005 roga, koraa Ha ComHile
MPOM30IIIA CEPUS DKCTPEMAJIbHBIX COOBITHH: 10 PpEHTTeHOBCKHUX BCIIBIIICK
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34. ®UBNKA KOCMUYECKOW MNA3Mbl U CONHEYHO-3EMHbLIX CBA3EW

kiaacca X U 27 BCOBINIEK Kiacca M, COMPOBOXKAABIIUXCS MOIIHBIMH BbIOpOcaMu
KOPOHAJIbHOTO BELIECTBA M CHJIbHBIMH T'€OMarHUTHBIMH OypsiMU. Anmaparypoi
CIIUPUT/KOPOHAC-® Obuin 3aperucTpupoBaHbl B 3TOT Hepuoj 13 BCIbIIIEK.
AHanmu3 u300pakeHHil B KOpOHANbHBIX JHMHUAX B Juanasoe 175A ¢
temrneparypoit okoso 1.2 MK noka3zai, 94To BO BpeMsl BCEX BCHBIIICUHBIX COOBITUIM
POUCXO/IUIIA CUJIbHASL TMEPEeCTPOMKAa MArHUTHBIX CHJIOBBIX JIMHMM B 00JlacTh
BCIbIIKY (puc. 15). MomiHas (TpeThs 0 MOIIHOCTH B TEKYILIEM LIMKJIE COJTHEUHOU
akTUBHOCTH) JsMOoBasi Bcmbimika 07 ceHtssOps 2005 1. compoBoXxaanach
BBIOPOCOM KOPOHAJIBHOT'O BELIECTBA CO CKOPOCTHIO 0ko0Ji0 550 km/c. B pe3ynbrare
3THX BBIOPOCOB Ha m306paxeHnsx CoiHua B auanasone 175 A 06pa3oBBIBAINCEH
rIyOOKHE «JIUMMHUHTH» — BPEMEHHbIC IOHM)KEHHUS SPKOCTH, CBSI3aHHBIE C
3BaKyalleil BellecTBa BO BpeMsi BblOpoca. 07 ceHTAOpsl mocie 3KCTpeMalbHO
cunbHOM Benbikd X17 B 17:40UT u comyTcTByrOIIEro KOPOHAIBLHOTO BEIOpOCa
TIOHMXCHHE MHTEHCHBHOCTH M3IydeHus B juHMu 175 A B obOmactu «aquMmuHray
cocTtaBmwiIo 0Koso 7 % ot oOmel sspkoctu ConHua. 13 ceHTA0ps mocie BCIbIIIEK
X1.5 19:27 UT u X1.7 23:22 UT sapkocTh B 00JaCTH «JIMMMHUHTa» MOHU3UJIACH
npumepHo Ha 5 %. OpgHOBpeMeHHbIE HAOJIOJECHHS COJIHEYHOM  KOPOHBI
cnekrporenuomerpoM anmnaparypsl CIIUPUT/KOPOHAC-® B nmamazonax
177..210 wm 280...335 A, mnosBomMiM MONY4UTh JMHEHYATHIE CIEKTPHI,
COOTBETCTBYIOIIME TPEJBCHBIIICYHOW M MaKCUMaJbHOM (a3zaM pa3BUTHUSA
BCIIBIIIKK, W YCTAHOBUThH MOSBICHUE MHOXKECTBA «TOpAYMX» JUHUN U oOlee
BO3pacTaHWE WHTCHCHUBHOCTH JMHUW B MaKCUMalbHOM (asze Bemblmku. [lo
OTHOLIEHUIO HHTEHCHBHOCTEW JIMHUN W3JIy4eHHs B 3apErMCTPHUPOBAHHBIX
criekTpax i TuMOoBo# Bembiiku 6amta X17 07 centadps 2005 r. onmpeneneHa
muddepeHnraibHas Mepa SMHCCUH, TEeMIlepaTypHas 3aBUCHUMOCTb KOTOPOM
NO3BOJIMJIA YCTAHOBUTH, YTO MAaKCUMyM CBETHMOCTH BCHBIIICYHOW ILIA3MbI
NPUXOAWICS HAa TEMIIepaTypHbIi auana3oH Boan3u 10 MK.

SPIRIT HR2 175 A 2005-08-07 17:07:06 SPIRIT HR2 175 A 2005-0907 181817

Puc. 15. CtpykTypa COTHESYHON KOPOHBI Ha IMMOE B MPEABCIBIIICYHOM COCTOSIHHH (CJIeBa) U B
¢baze makcumyMa (cmpaBa) Benbiiky 6amna X17 07 centsops 2005 1. (cMm. Takke BUAeoGUIbM)
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34. ®UBNKA KOCMUYECKOW MNA3Mbl U CONHEYHO-3EMHbLIX CBA3EW

Conneunvle 8CnbluuKu

3a Bpemsa HaOmoaeHuit npubopamu crnyTHHKa KOPOHAC-® c BBICOKHM
BPEMEHHBIM M CIIEKTPAJIBHBIM pPa3peIICHUEM B IIUPOKOM JSHEPTeTHUYECKOM
auamna3oHe (OT ONTHYECKOro /0 ramMma) MOJyYeHO OTPOMHOE KOJIHYECTBO HOBOM
uHQOpMAITMM O pa3IWYHBIX (PU3WYECKUX MpoIleccaX BO BCIMBIIIKAX. IJTO
CICKTpalbHBIC,  JHEPreTUYECKHe,  TMOJIPHU3AIMOHHBIE W JUHAMHYECKUE
XapaKTEPUCTUKH BCTIBIIICUYHBIX U3TYyYEHHUH, CIIEKTPhI YCKOPEHHBIX YaCTHUIl, TaMMa
JIUHUU U T. 1. (puc. 16).

CORONAS-F
Solar Flares

T T
zua.
,,r\

4277 nal

TT-110 wa8, .r.\/

“\--‘r/d\ xv\'\/\/"\ \M‘\M-

100 rv\—W % T iy e,
2 AR o S

o2:3 W wm 0 02.32:00

Puc. 16. CnextpanbHble, JHEPreTUUECKUE U IMHAMUYECKUE XapaKTEPUCTUKU BCIIBIIIEYHBIX
U3Iy4YeHUH, nonydeHnHsle npubopamu cnytHrka «K KOPOHAC-®»

MaruuTHblii _HarpeB KOpoHbl. C MOMOIIBI BBICOKOYYBCTBUTEIBHOTO
pentredoBckoro crnekrpomerpa PIIC-1 B nuanazone 3...30 koaB HaGmropanuch
IPEIBCIBIIIECYHbIE BO3PACTAHUS U ClIa0ble BCIBIIIKK — PEHTT€HOBCKUX KiaccoB C
u M. Ha puc. 17 nokazanbl BpeMeHHbIE NPOPUIN HHTEHCUBHOCTH M CIEKTpPbI
PEHTTEHOBCKOIO M3JIy4€HHUsl BCIBIIIKU Kiacca M Ha pasHbIX ¢azax: (asza pocra,
MakcuMyma U ¢asza crnajga. Hanbomnee xecTkuil CrieKTp U3Iy4eHUs ITON BCIBILIKU
nocturancss B (paze MakCMMyMa BCHBIIIKU. PucyHOk 18 1O JaHHBIM OKTSOps
2003 r., Korga TMPOUCXOJUIM CUJIbHBIE W3MEHEHHS YPOBHS  COJIHEUHOMU
aKTUBHOCTH, TIOKA3bIBAET 3aBUCUMOCTb CIIEKTpa PEHTT€HOBCKOTO (JOHA OT YpOBHS
COJIHEYHOM aKTHUBHOCTH B OTCYTCTBHE BCIIBIIIEK. DTa 32aBUCUMOCTb HWITIOCTPUPYET
MarHUTHBIM HarpeB COJHEYHON KOPOHBI — 4YeM OOJIbIle COJHEYHBIX IMATEH, TEM
KECTYE CIEKTP PEHTT€HOBCKOro (oHa. B MHHMMyMe 4YHClIa COJIHEYHBIX ISATEH
CHEKTp MATKUWA U 0OpbIBaeTcs npH 3Heprusx 6...7 kaB. B makcumyme — cniektp
xKecTae U A0xXoauT 10 20 k3B, 4TO BBI3BaHO YBEJIMYEHUEM YMCIIA COJIHEYHBIX IISTEH U
MarHMTHBIM HarpeBoM KOpPOHbI OT akTUBHbIX oOactel (AR 484 u AR 486).
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Puc. 18. 3aBuCHUMOCTb CIIEKTpa PEHTTEHOBCKOTO ()OHA OT YPOBHS COTHEYHON aKTUBHOCTH
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Bcenviuweunoe penmeenogckoe uznyuenue

Ha ocHoBe marematuueckoir 00paboTku moiaydeHHbIX B TeueHue 2005 r. u
paHee BpeMEHHBIX Npoduiell MHTEHCUBHOCTH M3JIY4YEHUS OT CJaObIX BCHBILIEK
YCTaHOBJIEHO Hajlu4yue B MpPOQUISX HHTEHCUBHOCTH MSTKOTO U KECTKOIO
peHtreHoBckoro wuziydeHus (3...40 koB) CIOXKHBIX BpPEMEHHBIX CTPYKTYp C
UMITYyJIbCAMH  JUIUTEBHOCTBIO ~3...5 ¢, KOTOpbIe MpOSBIAIOTCS Ha (oHe
UMITYJIbCOB  JUIMTENBHOCTBIO OKoJio 10c. B oHepretmueckom [auana3zoHe
~100...150 k2B oOHapykeHbl BapHalliyd MOTOKAa PEHTIEHOBCKOTO H3JIyYCHHS C
XxapakTepHbIMU BpeMeHamu ~20 c. M3ydeHO HW3MEHEHHE BPEMEHHOW CTPYKTYpPbI
WHTEHCUBHOCTU W3Ny4YeHHs] C (a3oi BCHBIIIKKA, KOTOpPOE I[OKa3ajio, 4YTO Ha
MPEABCIBIIIECYHON (Pa3e MPUCYTCTBYET MOUTHBIN KBa3UTIEPHUOIUISCKUNA KOMITOHEHT
¢ nepuooM okoJio 20 ¢ U HECKOJIBKHUX OoJiee clabblX KOMIOHEHTOB C IepUOIaMu
or 4 mo 12c¢, a Ha mOCHEBCHBIIIEYHOW (a3e TMOYTH BCE KOMIIOHEHTHI
pacIIeIUIsIIoTCsT Ha JiB€ M 00Jiee COCTaB/SIOIIMX M OOJbIIasl 4acTb HHEPruu
U3IIyYEHHUsS] COCpPENOTauMBaeTcss B 00sacTh Maiblix nepuogoB. Dusmueckas
UHTEpIIpeTaluss  3TUX  JOKCIEPUMEHTAJIbHBIX  JAaHHBIX  CBSI3BIBACTCA  C
PAacCMOTPEHUEM CYIIECTBYIOIIUX B COJHEYHOM arMmoc(depe CII0KHBIX MarHUTHBIX
CTPYKTYyp (TmeTenb, apkaja BCHOBIIIEYHBIX TETENh) KaK CHUCTEMbI CBS3aHHBIX
OCLMJUISITOPOB, KOTOPBIE B IPOLIECCE PA3BUTHUS BCIBIIIEYHOTO IPOLECCA MOTYT
U3MEHATh CBOIO 4YacTOTy, aMIUIUTYIy KojeOaHuid, pa3pylmatbcsi U BHOBb
BO3HHKaTh, & TAKXKE C MPOUCXOJAIIUM OOMEHOM SHEPTrUU MEX]y BCIBIIICUHBIMU
nemisiMi. CeKyHIHbIE OCHWUISIIMH WHTEHCUBHOCTH M3JIYyYEHUS MOTYT OBITh
00BsCHEHBI «OerymuMmu» 1o MarHuTHou mnemie MI'J[-BorHamu, KoTopbie
BO3HUKAIOT OT BO3MYILUEHHUS B OJHOM M3 KOHIIOB MeTiu. [l XapaKTepHBIX
napaMeTpoB IUIa3Mbl COJIHEYHOM KOPOHBI YHUCJIEHHBIE OLEHKU MEPHOJIOB
KOJIeOaHU MarHUTHBIX NIETEIb BO BPEMS BCIBIIIKY JAaIOT 3HAYEHUS B Mpeenax OT
2,2 1o 66 c. IIporHocTdecKOe 3HAYEHHE ITOIYYEHHBIX PE3YJIBTATOB COCTOUT B
BO3MOXXHOCTH PAaHHEr0 PACIO3HABAHUE PAa3BUTHs BCIBIILIEYHOTO Ipolecca I0
XapaKTEPUCTUKAM PEHTTEHOBCKOIO U3JIyUYEHHUSI.

N3yueHne NMHAMUKU SHEPTreTUYECKUX CHEKTPOB KECTKOIO0 PEHTTE€HOBCKOTO
U3ITyYEeHUs Ha PAa3IMYHbIX (Da3ax pa3BUTHS BCIBIIIEK C BPEMEHHBIM pa3peleHueM
1 ¢ mokasano, 4YTo JUIsi HEKOTOPBIX BCHBIIIEK CIEKTP C OOJBIION TOYHOCTHIO
OTMCHIBAETCSA CTETIEHHOW 3aBUCUMOCTBIO Ha BceX (pa3zax pa3BUTHUS BCHBILIIKU, MTPU
ATOM IOKA3aTeNb CIIEKTPa U3MEHSETCS BO BpEeMEHU. B MakcMyMe HHTEHCUBHOCTH
U3ITy4eHUs] TIOKa3aTelb CIEKTpa yMEHbIIAJCs W Bo3pacTan Ha ¢asze chajna.
HaGmomanuch W BCHOBINIKM, B KOTOPHIX Ha (a3ze pocTta W MakcuMyma
dbopMupoBaiCs CHEKTp CIOXKHOM (OPMBI C JBYMS COCTaBIsrOuMu. Hioke
sHeprun 45 k3B cnekTp, BEpoATHO, (OPMUPOBAICS TEIUIOBBIM H3IyYEeHUEM
ropsde IIa3Mbpl, a BhIIE HHepruud 45 k3B o Mor OwiTh copMupoBaH
TOPMO3HBIM  H3JIy4€HHEM OBICTPBIX JJEKTpOHOB. Takas ¢opMa CHeKTpa
coXpaHsjach W Ha (¢a3e craja BCIbIKU. C POCTOM SHEPTUH CHEKTP H3TyYEHUS
CTAHOBUJICA KpYyd€, UTO MOXKHO OOBSICHUTH, €CJIIM MPEANONI0KUTh, YTO (YHKIIUS
pacnpenenaeHust ObICTPBIX 3JIEKTPOHOB, FTEHEPUPYIOLIUX TOPMO3HOE PEHTTEHOBCKOE
U3ITy4YEeHHE, UMEET OOpPhIB HA HEKOTOPON MakcuManbHOU 3Hepruu ~150...170 k3B.
Takolt oOpbIB B CIEKTpe OBICTPHIX 3JIEKTPOHOB MOXET BO3HUKATh 3a CYET MX
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34, ®U3UKA KOCMWYECKOW MMNA3Mbl U CONHEYHO-3EMHbLIX CBHA3EWN

B3aHMOJICICTBUEM C IUIA3MEHHBIMHA BOJIHAMH C YYE€TOM HEJIMHEWHOTO PaCCesiHUA
ITUX BOJH Ha HOHAX ()OHOBOU IJIa3MEI.

THonapuzayus sxcecmro2o penmeeH08CK020 U3NYUeHUs

Conneunbim cnexktponossipumerpom CIIP-H BnepBeie m3mepena ymHeiHas
MOJIAPU3AIMS  HKECTKOTO PEHTTEHOBCKOTO M3JIYyYEHHUS OT MOIIHOW BCIBIIIKU
(xmacca X-10) 29 oktsa6ps 2003 r. B ummnyiabcHON (ha3e BCHBIIIKH MOJSPU3AIUS
JocTUrajga 3aMeTHOM BeluuyuHbl (puc. 19), 4TO sBIsAETCA MEPBBIM MPSIMbIM
JTI0KA3aTeILCTBOM HE TOJIBKO CYIIECTBOBAHUSI CAaMHUX MyYKOB YCKOPEHHBIX YACTHII,
HO U MOATBEPXKJIEHUEM TOr0, YTO 3TH YAaCTHUIbl, CKOpEE BCEro, YCKOPSIOTCS
UMIYJbCHBIM JJIGKTPUYECKUM IIOJIeH, a HE KaKuM-JIHOO CTOXacCTHYECKUM
MEXaHU3MOM.
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Puc. 19. Paznnuus B noka3aHuax (YHCIO UMITYJIbCOB 32 4 C) TpeX MOJSPU3ALNOHHBIX TaTYUKOB
npubopa CIIP-H (kpuBbIe pa3HOTO IBETA), WUTFOCTPUPYIOIMINE HATUINE JIMHEHHON TTOJISIpU3AITUN
KECTKOTO PEHTTEHOBCKOTO M3JTyUeHHsI B MAaKCUMyMe BCbIIKH 29 okTs10pst 2003 r. (manens 2 —

nuanasoH suepruit 20...40 k3B, manens 3 — 40...60 k3B, nanens 4 — 60+100 x3B).
Ianens 1 — MOKa3aHMs MATPYIBHONO AETEKTOpa (4HCI0 (OTOHOB/CM C)
B Auana3oHax sHepruii 15...40 n 40...100 x3B.
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34. ®UBNKA KOCMUYECKOW MNA3Mbl U CONHEYHO-3EMHbLIX CBA3EW

Amomnvie npoyeccvl 80 8CNLILIKAX

C nomomipio pentrenoBckoro cnekrpomerpa PECUK u cnekrpodoromerpa
JUOT'EHECC BbImonHEHa JieTalibHAsg  CHEKTPOCKONWYECKAas JHarHOCTHKA
BCTIBIIIIEYHOM IJIa3Mbl U aTOMHBIX MpolieccoB Bo Bemblikax. [Ipubopom PECUK
BIIEPBbIE HAOIIOJANNCHh CUJIbHBIE CIEKTPaIbHBIE CATEJUIUTHBIE JTUHUU MEPEX0JI0B

tuma 1s2—1snp, n=3, 4, 5 11 uoHoB S (cepsl) U Si (KPeMHUs), CIEKTPAIBHBIX
JVHUA UOHOB acTpO(U3MUECKOH MIa3Mbl, COOTBETCTBYIOUINX MepexonaM ls—np u

lsz—lsnp JUIS 3HAYCHWH KBaHTOBOTO uucia n~4...9 (puc. 20). Ucnons3oBanue
OTHOLIEHWM WHTEHCHUBHOCTEW 3TUX CIIEKTPAJbHBIX JIMHUM JA€T HOBBIA METOJ
TEMIIEPAaTyYPHOM JIMArHOCTUKU KOPOHAJIBHOM IUIa3Mbl. briaromapst BBICOKOM
YyBCTBUTEIIBHOCTH peHTreHoBckoro cnekrpoMmerpa PECHUK, mno3Bosnstomei
OMPENIENATh 3aBUCAIIECE OT COAEP KaHUS IJIEMEHTOB OTHOLIEHWE MHTEHCHUBHOCTEH
U3JIy4YeHUs B JIMHUM WU B KOHTHHYYME, BIEpPBBIC OIpPEAEICHO a0COIIOTHOE
conepkanre B KopoHe CoJIHITA TaKUX XUMUYECKUX AneMeHToB kak K (xamms) u Cl
(x;mopa) (puc. 21), u3MepeHsl THICAYU CIEKTPOB PA3TUYHBIX AJIEMEHTOB U MOHOB
COJIHEUHOM TuTa3Mbl B HEHUCCJIEAOBAaHHOM paHEE CIEKTPaJIbHOM JIHara3oHe,
OOHapyXeHbl HOBBIE CHEKTpPaJbHbIE JIMHUM U TMPOBEACHO OTOXIECTBICHUE
HEKOTOpbIX M3 HUX (puc.22). [IpumMepoMm MOryT cinyXKUTh HaOJIIOJaEMble JIMHUU
BbICOKOMOHM30BaHHOro xiopa (Cl XVI) B ob6nactu 4,4...4,5A. 3a mepuon
aBryct —Mai 2003 1. mosydyeHo Okoysio 1 MJIH JMHEHYaThix crekTpoB. Ilo
MHOTOYHCJICHHBIM HaOmoaeHusM (3a Oonee yem 1200 BpeMEHHBIX HHTEpPBAJIOB
JUISL Pa3HbIX YPOBHEH COJIHEYHOW AaKTMBHOCTH) MCCJEIOBaHAa 3aBUCHUMOCTH
CIIEKTPOB MOHOB COJIHEYHOM Tu1a3Mbl (hOpMBI U MHTEHCHUBHOCTH CHEKTPATbHBIX
auHui) ot temmneparypsl (puc. 23). Co3gan karajor gaHHbeix npudbopa PECHUK,
noctymubii  Ha caite  (http://www.cbk.pan.wroc.pl/resik catalogue.htm). Ha
OCHOBE DTUX HM3MEPEHMH IIOArOTOBIEH aTiaac CHEKTpanbHbIX auHui CoiHua B
nuanaszone 3,4...6,1 A. Tlo wusmepenusm cnektpodoromerpa JUOI'EHECC
BIIEPBBIC OMPEACIICHbl aOCOJIOTHBIE JOIUICPOBCKUE CIABUTHM PEHTTEHOBCKUX
CHEKTPaIbHBIX JUHUI B TeueHUe Bcel (a3bl pocTa BCmbIIIKK (Bemblmka X5.3 25
25 asrycra 2001 r.) (puc. 24), u3aMepeHbl COTHH CIEKTPOB IeJIUNA-110JOOHBIX HOHOB
Ca XIX, S XV u Si XIII, nonydyeno okoyio 2500 peHTTe€HOBCKHMX JIMHEHYATBIX
CIIEKTPOB JIJIsl BCTIBIIICK B TIepro aBrycT—ceHTs0ph 2001 r.
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Puc. 21. AGcomotHoe coaepxkanue demenTa K (kamus) u CL (xmopa) B COTHEUHOM atMocdepe,
OTIpeNIeNIIEMOE 10 OTHOIICHUIO HHTEHCHUBHOCTEH M3JTyUYCHHUS B IMHUK U B KOHTUHYYME

19



34, ®U3NKA KOCMWUYECKOWN MNA3MbI

M CONMHEYHO-3EMHbLIX CBHA3EW
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Puc. 22. HoBble crieKTpaabHbIE JUHUH BCIIBIIEYHOM TJIa3MBbl:
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Puc. 23. 3aBUCHMOCTb CIIEKTPOB U3JIyYEHUS] HOHOB COJTHEYHOM IJ1a3MBbl
OT TeMIIePaTyPhI MJIa3Mbl
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34. ®UBNKA KOCMUYECKOW MNA3Mbl U CONHEYHO-3EMHbLIX CBA3EW

s

#1

16:39:52 UT

LTI

#4 16:39:55 UT

16 18 20 22
Motor steps [thousands]; 1 step = (.21 arcsec

Flux in 1000 cta/s/step
= - =T

e ]

AL e T

=
T

—
r
(%]
£

Line of sight velocities

for Ca XIX

=

=]

o=
palias

T

Z +_]

}YT,/‘MW%’:%‘( mr/} .

180

Demv/sec]
| o
Sec 88 3 8 8

'T"I'TT'I TT I"I "I'T"[ T 1"1“["1"‘1"["["

,_.

Puc. 24. AGcomnoTHBIE TOMJIEPOBCKUE CABUTH PEHTTEHOBCKUX JIMHUI U CKOPOCTH Topsiueit
BCIIBIIICYHOM TUTa3Mbl HA paHHel ¢aze Bembimku X5.3 25 aBrycra 2001 r

BreimonHeHHbId pa3HBIMU  METOJAAMHU  aHAJIW3 CHEKTPOB M3IYy4YEHUS OT
COJIHEYHBIX BCIIBIIEK, MoiaydeHHbIX npudopom PECHK, nosponun onpenenuTsb
TEPMOJIMHAMUYECKHE XapaKTEPUCTUKU H3iydarouied miasmbl: Ttemneparypy (T),
mepy smuccuu (EM), pacnpenenenue nuddepennmansaoi Mmepsl smuccuu (DEM)
C TEMIIEPATYPOIl, a TAK¥KE U3yUYUTh UX BpEMEHHbIE n3MeHeHus. Ha puc. 25 nokazan
PACCUUTAHHBIA B OJJHO-TEMIIEPATyPHOM MPUOIMKEHUH Ha OCHOBE HAOJIIOJCHUN U
TEOPETUYECKUX CIEKTPOB BPEMEHHBIA XOJ TeMIeparypbl (BEpXHsAS KpuBas) U
BPEMEHHbIE U3MEHEHUsSI ~ TaK  Ha3blBAEMOM  MEpbl  TEPMOJUMHAMHKU
ThM = T(EM)"? — BenuuuHBI, KOTOpPas XapaKTepPHU3yeT KONMYECTBO TEIIOBOIM
DPHEPTrUM  TUTa3Mbl, HAXONAIIEHCSs B  uU3NydalmeMm obbeme. Makcumym
Temneparypbl Habmogaercs Ha 10 MUH. paHbIIe MaKCUMyMa TEIUIOBOW 3HEPIHH.
Ha puc. 26 nns nByX BCHBIIIEK MOKa3aHO pacmpeneieHue AuddepeHnnaibHon
Mepsl amuccuu (DEM) (xapaktepusytoieid KOJIM4eCTBO IIa3Mbl, HAXOSIIIECS B
OTJIETIbHBIX TEMIEPATYPHBIX JAHMANAa30HaX) C TeMIepaTypoi. [[ns Bcoblku Kiacca
M1.9 21 suBaps 2003 r. (cmeBa Ha puc. 26) xkpome (da3el poctra (15:00 UT),
makcumymMa (15:15 UT) u 3atyxanus (16:30 UT), nokazana takxe kpuasi DEM,
cooTBeTcTBYMOMIAs (pa3e mo3aHero 3atyxanust Benbimky (18:15 UT). O6mmii Bun
pacrpeneneHuii MOXHO CUWTaTh JBYXKOMIIOHEHTHBIM B TEUYEHHE 3 YacoB
HaOMIOJIGHUI: XOoJIogHAs Iula3Ma ¢ Temmeparypod 5...8 MK u ropsqas ¢
temneparypoir 18...25 MK. TemnepaTtypa XOJOJHOW KOMIIOHEHTHI IIOYTH HE
U3MEHSETCSI B TEUEHUE BCIIBIIIKUA, XOTS CYIIECTBEHHO HM3MEHSIETCS KOJUYECTBO
ATOM IUIa3Mbl. BO BpeMs NO3JHErO 3aTyXaHWs KOJIMYECTBO XOJIOAHOW IUIa3Mbl
MOYTH Ha TOPSIOK MEHbIE, YeM BO Bpemsi (a3bl pocta. KommuecTtBo ropsueit
mia3Mbl BO BpeMs 3aTyXaHHUsl YMEHBIIAETCS 3HAUYUTENIbHO CcuiibHee (HA JBa
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34. ®UBNKA KOCMUYECKOW MNA3Mbl U CONHEYHO-3EMHbLIX CBA3EW

nopsifika), Ipu 3TOM, MAKCUMYM TeMIEpaTypbl 3TOM KOMIIOHEHTHI U3MEHSIETCS C
22 MK B makcumyme pno 20 MK depe3 Ttpu uaca mnocie makcumyma. Jlios
KOpPOTKOXUBYIIEH Benbliku C5.8 (PEeHTreHOBCKON IUTEIBLHOCTHIO 12 MUH),
KoTopasi mpousonuia 22 ¢espans 2003 r. (crmpaBa Ha puc. 26) Oomblias 4acTb
IJ1a3Mbl COCPEIOTOYEHA B JBYX TEMIIEpaTypHbIX KOMIOHEHTax. OJHAKo, B 3TOM
ciyyae oxjaxjaeHue ropsuei miazMel oT 22 MK Ha ¢aze pocta g0 19 MK na daze
3aTyxaHusl MPOUCXOJIUT B TEUCHHE CUUTAHHBIX (1IecTH) MUH. B (aze 3aryxanus
KOJIMYECTBO Topsued IUI1a3Mbl Ha TMOPSJOK MEHbIIE B CpaBHEHHH C ¢a3zoi
MaKCUMyMa.
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15:00 16:00 17:00 18:00 19:00
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Puc. 25. BpemeHHble U3MEHEHUS TeMIepaTyphl (BEpXHss KpUBasi) U MEpPbl TEPMOJHMHAMUKU
(HmxHsAA KpuBasi) A Benblky 21 ssuBaps 2003 r. HIkansl 1uis 5TUX KPUBBIX CABUHYTHI
TaKUM 00pa3oM, 4YTOObI KPUBBIE HE NEPECEKATHCh.

21 January 2003 22 February 2003
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———— decay
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Puc. 26. Pactipenenenue nudpepeHnanrbHOR Mephl SMUCCUU C TEMIIEpaTypoi sl IBYX pa3HbIX
BCIIBIIIEK: TUMOOBOM, JTOJITOKUBYIIIEH, PEHTT€HOBCKOTO Kitacca M 1.9 (21 suBaps 2003 1.)
KOPOTKOXHBYIIEH BCIBIIIKY Kitacca C5.8, mpousomenmieit Ha qucke 22 ¢espanst 2003 r.

HoepHvle npoyeccovl 860 8CNLILIKAX

[lo wnHabGmogeHusiM TramMMa U3JIY4YEHHUs, KOTOpPOE TEeHEpUpyercs IMpu
CTOJIKHOBEHHSIX YCKOPEHHBIX BO BCIBIIIKAX YacTUI[ C SIpaMU  COJHEYHOH
atmMocdepnl, mnpudopamu  cnytHuka KOPOHAC-® nonydena  Ooratas
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34. ®UBNKA KOCMUYECKOW MNA3Mbl U CONHEYHO-3EMHbLIX CBA3EW

TUarHocTuyeckas nHpopmaiys 00 yCKOPUTEIHHOM TPOIECcCe BO BCHBINMIKAX U O
coctaBe armochepsr CouHIIa.

Ha pwuc.27 mnpuBegeH npuMep perucTpauyvv aMILuIMTyIHO-BPEMEHHBIM
cnekrpometrpoM ABC ramma-nunuii Bo Benbiiike 29 oktsiOps 2003 r., KoTopbie
MOKa3bIBAIOT HAJIMYME B COJHEUHOM aTMocdepe pa3IMuHbIX XUMHUYECKUX
AJIEMEHTOB M HMX HM30TOINOB. B JaHHOM ciydae 3TO kele30, MarHuil, KpeMHUU,
HEOH, KHUCIOpOJA, yriiepoAa. BuaHa Takke OCOOCHHOCTh B CIIEKTpE,
COOTBETCTBYIOIIASl JIMHUM OT 3axBaTa POXKIACHHBIX BO BCIIBIIIKE HEUTPOHOB.
[TockonbKy raMMma-u3ay4eHUe BCIBIIIKH CKIAAbIBAETCS U3 U3IyYEHUS OTACIIbHBIX
raMma-JIMHANW, BO30YXKIAaeMbIX YCKOPEHHBIMH TIPOTOHAMH, TO TMPUBEICHHBIN
CIIEKTpP TaMMa-U3JIydeHHUs OJHOBPEMEHHO XapaKTEPU3YeT II€PBUYHBIN CIEKTP
YCKOPEHHBIX BO BCIIBIIIKE MMPOTOHOB, KOTOPBIM SBJISETCS OJHOW M3 BAXKHEUIIUX
XapaKTEPUCTHK MPOoLecca YCKOPEHHUS.

Mg+Ne+Si
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Sunepzus, M3 B

Puc. 27. 'amma-nunum ot Benblky 29 okTs0ps 2003 1., moka3pIBaroIMe HaIUYUE B COJTHEUHOMN
aTMocdepe pazINuHbIX XUMHUYECKUX JIEMEHTOB U UX U30TOIOB

AHanu3 BpeMEHHBIX TNpouiIeld CKOPOCTH CYeTa TramMMma KBaHTOB,
nosyuyeHHblx mpubopoM ABC 0T psiia COJHEUYHBIX BCIBIIIEK B Pa3IUYHBIX
SHEPreTUYECKUX JUana3oHaxX, COOTBETCTBYIOIIUX SACPHBIM JIUHUSAM, TO3UTPOHHOM
JMHUU U JIMHUM OT 3aXBaTa HEUTPOHOB, MO3BOJUJ YCTAaHOBUTH MPHUCYTCTBHE BO
BPEMEHHON 3aBUCHMOCTHM CKOPOCTM CuUe€Ta TaMMa KBaHTOB CTPYKTYp C
XapakTepHbIMU BpeMeHamu oT 16 mo 80 c. AHalnOrMyHbIi aHaNU3 B JAMAINIA30HE
sHepruii 0,1...20 MsB ¢ BpeMeHHbIM pazpeiieHreM | MC Toka3zail HaJUuyue BO
BPEMEHHBIX MPO(UIISX psijia BCIIBbIIEK (B 4aCTHOCTH, BO Bembiike 20 suBaps 2005 r.)
TOHKHUX CTPYKTYP C XapaKTE€PHBIMHU BpeMEHaMu OT 7 10 35 Mc.
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34. ®UBNKA KOCMUYECKOW MNA3Mbl U CONHEYHO-3EMHbLIX CBA3EW

Ha okono3zemHO#i opbuTe, pOKIACHHBIE B COJIHEYHBIX BCIIBIIIKAX HEHTPOHHI,
MoryT peructpupoBarbCsi CIyTHUKOM «KOPOHAC-®» TOmbKO MJIsi BBICOKHX
sHepruit (6ompiie 30 MsB), Tak kKak mpu MEHBIIUX SHEPrUSX OHU paclaJaroTCs
(Ha TIPOTOH, JIEKTPOH U BJIEKTPOHHOE aHTHHEUTpUHO — OeTa-pacnajg HEHTpoHa,
BpeMsl pacraja HEUTpOHOB B BakyyMe 16 MuH), HE JI0JIeTeB 10 3EeMIIU.
DHEpPruyHblE HEUTPOHBI BO BCIBIINIKAX B OTIMYUE OT MPOTOHOB M DJIEKTPOHOB,
KOTOPBIE YCKOPSIFOTCS MMIYJIbCHBIMHM SJEKTPUYECKUMHU TOJISIMM BO BCIIBILIKAX,
MOTYT BO3HHUKHYTh TOJBKO B SAEPHBIX peaKUUsAX IpU B3aUMOJEHCTBUU
YCKOPEHHBIX MPOTOHOB C HYKJIOHAaMH (WJIM sJIpaMHu) IUIa3Mbl COJHEYHOMU
atMocgepbl. Tak Kak HEHTPOHBI — HE 3apsDKEHHbIE YaCTUIBl U HA HUX MarHUTHOE
110JIE HE BIIUSAET, TO OHM JIETAT OT MECTAa BOZHUKHOBEHUS JI0 IETEKTOPA IO MPSMOH,
B OTJIMYME OT 3aPSDKEHHBIX IPOTOHOB M 3JIEKTPOHOB, KOTOPHIE JBUTAIOTCS BIOJIb
CWIOBBIX JIMHUA MarHUTHOTO MOJS, NPOXO0Js OOJbIIMI MyTh, U COOTBETCTBEHHO
IPU TEX K€ SHEPrUsAX WIM CKOPOCTAX OHU 3aTPayMBaOT OOJbIIEE BPEMEHH, T. €.
MEXAYy NPUXOJ0M K 3eMJie HEUTPOHOB U MPOTOHOB, POXKACHHBIX OJHOBPEMEHHO B
COJIHEYHOM BCHBILIKE, JOHKHO BO3HHUKATh 3ama3/ibIBaHue. J{JIs MOIHBIX BCIBIIIEK
OKTa0ps-HosA0pss 2003 r. HaA puc. 28 MOKa3zaHa pErucTpalus CHEKTPOMETPOM
COJIHEUHBIX HEUTPOHOB M ramma-u3inyudeHnss COHI' ramma-u3iryyeHus ¥ MOTOKOB
HEHUTPOHOB. DTH JaHHBIE B COMOCTABIEHUH C IPYTUMU HAOIIOIEHUAMH TTO3BOJIMIIN
ONPENEIIUTh MOMEHT BBIXOJ]a YCKOPEHHBIX ITPOTOHOB U SHEPTUYHBIX HEUTPOHOB U3
COJIHEYHOW KOPOHBI.

[eHepauua raMMa-u3nyyeHUs "
HEﬁTpOHOB B COJITHEYHbIX BCNbIWKaX

ELLE H3INYUCHHCE HeiiTpOHbl
E = 4-7 MaB 200 - 400 M3B

47 WV gamma-rzys]
2840 Mep VY neufron

40-60 MeV neuTon

MEIrGn S0Un e T SR0N O, e

S0ND DIt e b Errca claneE, o

& 3
08 —fakmaattda

- _'l
=@ 1896 1842 |

Becnbiwka 28 oktabpa 2003 r. Bcnbiwka 4 HoaGpa 2003 r.

Puc. 28. [ToToku ramma-u31y4eHus: © HEUTPOHOB OT COJTHEYHBIX BCIIBIILIEK
28 okTs10ps u 4 Hos1Ops 2003 T.
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34. ®UBNKA KOCMUYECKOW MNA3Mbl U CONHEYHO-3EMHbLIX CBA3EW

Vavmpaghuonemosoe uznyuenue conneunsvix cnuiuiex

[lo  pesynpraTam  HAOMIOJEHUN  COJNIHEYHBIM  YJIbTPA(UOIECTOBBIM
pazuoMeTpoM CY®P-Cn-K U yJIbTpadHuOIETOBBIM COJIHEYHBIM
cnekrpoporomerpom BYCC-JI uzmepeHsl MOTOKU yIbTpadHrOIETOBOrO U3ITYyUEHUS
OT COJIHEYHBIX Benbliek. Ha puc. 29. nokazan npumep Takux U3MEPEHUI B JIMHUU
Lo (B obmactu juH BoiH Kopoue 130 uMm) ammaparypoirt BYCC mnis BCmbIku
21.01.2003 r. dns BcObIIEeK peHTreHOBCKOro kiaacca C9-M1 tunuyHas BeIWYMHA
U3MEHEHUHN yJIbTpaQuOJETOBOrO M3JIydyeHUs B 1mosioce BOmm3um juHuu Lo
cocraBisier npumepHo 0,5 %. Jlisg camMbIX MOIIHBIX  BCHOBIIIKaX  POCT
yIbTpaduoIeTOBOr0 M3NydeHus B monoce 120 HM HE TPEBBIIAET HECKOJIbKHX
IIPOLICHTOB.
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Puc. 29. Peructpanus noroka yibTpa(uoieTOBOTO U3JIy4YEHHUs OT COJIHEYHOM BCIIBIIIKU
21 saBaps 2003 1. B muanu Lo (B o6mactu mymH BoiH kKopoue 130 Hm)

H3mepenus conneunvix KOCMUYecKux yyeu

8 OKOJI03eMHOM KOCMUYECKOM NPOCMPAHCMEE

[TpoBozst M3MEpPEHNs COMHEYHBIX KOCMHUUECKHX JTydei BIOJIb CBOCH OpOUTHI,
koMmiuiekcom CKJI cnytamka «KOPOHAC-®» mnonydyeH HenpepbIBHBIA P
JAHHBIX O ITOTOKaX COJHEYHBIX DHEPTrUYHBIX YAaCTHUL, IIPUYEM JAHHBIE O MOTOKaX
COJIHEUHBIX JJIEKTPOHOB € 3HeprusiMu Bbilie 300 k3B sABIAIOTCA YHHKAJIbHBIMU,
TaK Kak JPYTMX MU3MEPEHHI B HACTOALIEE BPEMs HE CYIIECTBYET. BhINOIHEHHBIE
U3MEPEHUSI COJIHEYHBIX KOCMMYECKHX JIy4edl ITO3BOJIMIM H3YYUTh JWHAMHUKY
pagualMOHHBIX MTOSICOB 3EMJIM M IPOHUKHOBEHUE COJIHEUHBIX SHEPIUYHbBIX YACTHII
B MarHurocgepy B MEepUOJIbl CUJIBHBIX F€OMarHUTHBIX BO3MYIIEHHM, BKIIOYas HE
TOJIbKO BHYTPEHHUI U BHELTHUX PaJUALMOHHBIN MOSC, HO U 00JIaCTh MEX]Ly HUMHU.

Ha npumepe coObituii oktsa0ps—Hos0pst 2003 1., KOorjga MOIIHbBIE BCIBIIIKA
Ha ConHIe BBI3BAIM JIBE OYEHb CUJIbHBIE MarHUTHbIE Oypu, ObLla H3ydeHa
nepopmanusi MarHuTocepbl U paJdallMOHHBIX IOSICOB, @ UMEHHO JBH)KCHUE
paAMallMOHHBIX TMOSICOB BHYTPb MAarHutocepbl M CBA3aHHOE C OTHM
IPOHUKHOBEHUE TyJla COJIHEYHBIX 3HEpPruyHbIX yacTtul] (cMm. puc. 30). IIpu stom
oOHapyxeH HOBbIH 3(p(deKT, COCTOAUIMI B  HCYC3HOBEHHHM  BHEIIHETO
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34. ®UBNKA KOCMUYECKOW MNA3Mbl U CONHEYHO-3EMHbLIX CBA3EW

paJMaIIMOHHOTO TIOSICa DJICKTPOHOB HA TJABHOW (pa3e MArHUTHBIX Oyph TpH
sHepruax Bbime 1.5 M»sB, 4ro CBSI3aHO, NO-BUAMMOMY, C BBICHIIIAHUEM
AJIEKTPOHOB B KOHYC MOTEPH MPHU BO3MYIIEHUAX T€OMArHUTHOTO TOJISI.

PagnaunoHHaa obcTaHOBKa
B OKONO3CMHOM KOCMHYECCKOM NPOCTPaAHCTBE

P
S - PagnaluMoHHbIE NOACa 3MIeKTPOHOB

e

DEWMEHWE PAAMALLMOHHOTD
NOACA BHYTPb MarH1Tocdepbl

{ .
P

S Al i |
Paccroanme’oT 3emnm

T o8 B

" [T TR TR TR T ||‘ T 0 T Y TN T TR T T T Ty T T II-I‘-:‘ ™

Puc. 30. ITokazaHo qBM)KEHUE pajlallMOHHBIX [TOSICOB BHYTPb MarHUTOC(HEpPhI U CBA3aHHOE C
STHM MPOHUKHOBEHHE TY/1a COTHEYHBIX YHEPTUYHBIX YaCTHIl B COOBITHH 2829 HOs10ps 2003 T.

B perucrpamuu conHedHbIX KocMuueckux Jiyduer komruiekcom CKIJII wu
MarHuTOC(EpHBIX MPOSBICHUA OT BCIBIIIEK U COJHEYHBIX BEIOPOCOB MHTEPECHBIM
obl1 Takke nepuoa 15-21 suBaps 2005 r., B KOTOpOM HaOIIOATI0Ch HECKOJIBKO
BCIIBIIICK, JABIIMX OOJIBIIINE MOTOKK YHEPTUYHBIX YACTHUI] U KOPOHAIIBHBIN BHIOPOC
MacCChl, KOTOPBIN BBI3BAJ CUJILHBIE BO3MYIIEHUSI MAarHUTOC(HEphl U paaualiiOHHBIX
nosicoB. HanGonee monHbie naHHbIE MOMy4YeHbI aiisi Benbimku 20 saBapst 2005 T.
(puc. 31), koTopas OblIa 3aperUCTPUPOBAHA, KOT/IA CIIyTHUK HAXOAMIICSA B 00JIaCTH
sKkBatopa. Bo Bpemsi yMEHbIIIEHHS TOTOKA SHEPTHYHBIX TaMMa-KBaHTOB Ha (poHe
MOTOKA TAJAKTHYECKMX KOCMHUYECKUX JIydell OBLI0O M3MEpPEHO IOMOJIHUTEIHHOE
BO3pAaCTaHUE TOTOKA JYHEPTUYHBIX 3aPsHKEHHBIX 4YacTHll (cM. puc. 31, HIDKHSA
naHenb), U, UCHOJb3ysd IUPOTHOE I'€OMarHUTHOE oOpe3aHue (T. €. M0 aHOMAJIUU
HIMPOTHOTO XOJa TaJIaKTUYECKUX KOCMHMYECKHMX JIydeil), Oblia ompenaeneHa
sHeprus 4vactuil nepBoro npuxona (~5 I'B). Bo3pacranue motoka COJIHEUHBIX
SHEPIUYHBIX YACTHUI] OBLIO 3apeTUCTPUPOBAHO Ha 0Oosiouke ¢ L ~ 1,5 B 6:56 UT, a
BO3pacTaHUE TMIOKAa3aHUW HEUTpoHHOro MoHUTOpa Ha craHuuu South Pole
Hayasiock B 6:49 UT. Perucrpamusi yCKOPEeHHBIX BO BCIIBIIIKE MPOTOHOB Ha
obonouke L ~ 1,5 ¢ moporoBoii sueprueii 6 [9B ¢ 3ama3apiBanreM yka3bIBaeT Ha
TO, YTO 3TO 3HAYEHUE DHEPrUM SBISETCA JUISI HUX MAaKCUMAJIbHBIM.
[IpenBapurensubiii ananu3 nanubix npubdopos CIIP-H u COHI' KOPOHAC-® u
NC3 GOES nokazan, 4To OCHOBHAsl YaCTh SHEPTUU JJAHHOW BCIIBIIIKU BBIICINIACH
B BHUJIC YCKOPEHHBIX 4acTHUIl. KOpOHAIBHBIN BHIOPOC MACChl OT BCHBIIMIKH JOCTHUT
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34. ®UBNKA KOCMUYECKOW MNA3Mbl U CONHEYHO-3EMHbLIX CBA3EW

marauTocdepsr 3emin 21 ssHBaps, 1 MarHUTOC(hepHOE BO3MYIIICHUE Pa3BUBAIIOCH B
OCHOBHOM IIpY TMOJIOKUTEJIIBHOM 3HAYEHWH KOMIIOHEHTHI Bz MEXIUIaHETHOro
MarHuTHOrO 1oJisi. JIHeBHAsi MarHuTomnaysa npuoJIn3uIach K 3eMiie Ha pacCTOsTHUE
10 5 R3, BHENIHSS TpaHUIA paIMAlIMOHHOTO MOsIca MePEMECTHIIACh Ha 000JIOUKY C
L ~ 3, a mo okoH4YaHuM OypH pagualMOHHBIN MOSIC BOCCTAHABIMBAJICS JJIUTEIBHOE
BpEMs, B OTJIMYHUE OT KJIACCUYECKUX OYPb.

GOES-10

PEHTIEH (0.5-44)
1E-5

1E-6 ' | : ' | ' l
EQPOHAC-% . pawma (6-10M3E)

1E-2

1E-3 |

|
05:42 05:45 05 54 a7 0o

Bpemr (gacu), Z0 mRHESpRE EZ005 D!

Puc. 31. N3ny4yenue conneynoi Benbiky 20 ssaBaps 2005 r. BepxHss naHenb — MOTOK
TEIJIOBOTO peHTTreHOBCKOro u3nyuenue (3...24 kaB, UC3 GOES-10). Cpeansist nanens —
CKOpOCTh CUeTa KECTKMX raMMa-KBaHTOB: OT TOPMO3HOI'0 M3JIy4eHus B 1uanas3one 6...10 MaBu
OT pacrajia TMOHOB, BOSHUKIIMX B Pe3YJIbTaTe SJIEPHBIX PEaKUN YCKOPEHHBIX PEISITUBUCTCKUX
MPOTOHOB ¢ siapamu KopoHbl Conaia (40...90 M»aB). Huxkusist naHenb — AOMOIHUTENBHOE
BO3pAacTaHUE CKOPOCTH CU€Ta SHEPTUYHBIX 3aPSDKEHHBIX YacTULl (IPOTOHOB) B JUANa30HE
sHepruii > 100 MaB. COY — conHeuHble YHEPIrUYHBIE YACTHULIBI

Hapsiny ¢ UW3BECTHBIMH  BBICHIIAHUSMU DHEPTHUYHBIX  YacTUIl U3
MarHuTocdepsl B MoHOCc(epy B MPUMOSAPHBIX 00JACTAX M B 30HE bpaszunbckoi
aHomanuu npuoopom ABC oOHapyxeHbl JiOKaau3oBaHHble (okojo 30° 1o
reorpapuyeckoil mmpore u okojgo 10° mno reorpaduyeckoi  JIOJNTOTE)
KBA3UCTALIMOHAPHbIE HU3KOIIMPOTHBIE U HKBATOPUAJIbHBIE BbICHIIAHUS (puc. 32),
IPOUCXOXKIEHNE KOTOPBIX IMOKAa HEU3BECTHO. DTU BBICHIIAHUS XapaKTEPU3YIOTCS
3aMeTHBIM yBenuueHueMm ¢onHa paguanuu (Ha 20-30 %), BpeMsi UX )KU3HU MOXKET
JIOCTUTaTh 8 CYTOK.
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34, ®U3UKA KOCMWYECKOW MMNA3Mbl U CONHEYHO-3EMHbLIX CBHA3EWN
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Puc. 32. KapThl kBa3uCTaIMOHAPHBIX BBICHITAHUIA SHEPTUYHBIX YACTHI] U3 MarHUTOC(HEpHI
B noHOC(epy: | — paamanuoHHbIe Tosica, 2 — KBa3UCTAI[HOHAPHBIC BHICHITIAHUS

U3zyuenue eepxneii ammocpepol 3emu

C [OMOIIBPIO  COJIHEYHOIO  PEHTIEHOBCKOTO  TEJNECKOINa  CIIyTHHKA
KOPOHAC-® wuccnegoBana BepxHsisi atMmocepa 3emiii MO MOTJIOIICHUIO
YKECTKOI0 PEHTT€HOBCKOTO n3iydeHus: ConHIa NpH 3aX0ax U BbIXOJAxX CIIYTHHKA
u3 TeHu (cMm. puc. 33). Ilo naHHBIM Takux HAOJIIOJEHUN OMpEEICHbl BHICOTHBIC
3aBUCUMOCTH  KO(D(PUIMEHTOB TMOIJIOUIEHUS PEHTTEHOBCKOIO HW3IIYYCHHUS C
paspelieHreM 1o BhICOTE, yiayullieHHbIM npuMepHo B 100 pa3 (puc. 34). U3yuena
3aBUCHUMOCTh OT YPOBHSI COJIHEUHOW aKTUBHOCTH IUIOTHOCTHM M COCTaBa 3€MHOM
atMocepsl Ha BbicoTax 10 500 kM, ompeneneHo coaepKaHUE MOJIEKYJISIPHOTO
azoTa W aroOMapHOro Kucjopoaa. Jlns aHajMOrMYHBIX HAONIOACHUM B
yIbTpauoICTOBOM  JMama3oHe ¢ moMmompbio  paguomerpa CYDP wu
cnektpodotomerpa BYCC pazpaborana MeTroauka OINpEeAENCHHUS COJEp:KaHus
MOJIEKYJISIPHOTO KHCIIOpPOAa — OJIHOTO M3 OCHOBHBIX KOMIIOHEHTOB aTMOC(EpH.
Bce stu HabmiogeHust Janu SKCIEpUMEHTATbHBIE JAaHHBIE Ui TOCTPOCHUS
COBPEMEHHOW MOJENIN 3eMHOM aTMOC(hEpHI.

Salellite

'

OCCULTATION VIEWING GEOMETRY

Puc. 33. Cxema usmepeHuit mpo3pavyHOCTH 3eMHON aTMocdeps 1o HadmoaeHusM CoHIa
peHTreHoBcKUM Teseckorom Ha ciiyTHUKE « KOPOHAC-®»
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34, ®U3UKA KOCMWYECKOW MMNA3Mbl U CONHEYHO-3EMHbLIX CBHA3EWN

XUV images of the Sun for different altitudes and

transmission of the Earth atmosphere
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Puc. 34. PearrenoBckue n3zodpaxxenus CoiHia (a)
¥ 3aBUCHMOCTH MPO3PAYHOCTH 3€MHOU aTMOCHEPHI OT BBICOTHI Hpip (0)

Pecucmpayus kocmuyeckux eamma-8cnieckos

eamma-cnekmpomempom ' EJTMKOH

[ToMmuMO coOnHEYHBIX HAOIIOJEHUN YCTAHOBJEHHBIM Ha OOpPTYy ramma-
cuektpomerp  I'EJIMKOH  cnyrauka  «KOPOHAC-®»  perucrpupoBai
KOCMHYECKHE TamMa-BCiuiecku. 27 naexadpss 2004 r. ObLIO 3aperucTpUpPOBAHO
pendaiiiiee coObITHE — OTpaxkeHue OT JIyHbI THUTAaHTCKOTO TraMMa-BCILIECKa
HEHUTPOHHOM 3BE3]Ibl, HAXOJAIICICS B TITyOnHaxX Hamel [anakTuku Ha pacCTOSHUN
B JICCATKH ThICSY CBETOBBIX JIET. DTO BCErO0 YETBEPTHIN cllydail perucrpanuu
TaKkoro THUTMAaHTCKOIO TraMMa-BCIUIECKA 3a BCE BpeMsl  CYILECTBOBAHUS
BHeaTMOc(hepHOU ramMmma-acTpoHoMuu ¢ 60-x rr. mpomwioro Beka. [Ipsmoii curaan
ATOTO raMMa-BCIUIECKAa UMEET UyJOBUIIHYI0O UHTEHCUBHOCTh U HU OJIUH JIETEKTOP
HE MOXET €€ U3MEPUTh — MPOUCXOJUT «3allkam». [Ipu 3ToM Henb3sl onpeneanuThb
BpEMEHHOM mpoduib BCIIECKAa M OLICHUTh SHEPrUI0 B3pbIBA HAa HEUTPOHHOMU
3ge3ne. CnytHuk «KOPOHAC-®» Obi1 3kpaHupoBaH 3emiieid OT MPSMOTO
HalpaBJIeHUs] HAa HCTOYHUK TraMMa-BCIJIECKA M PETUCTpalUs OTPa’KEHHOTO,
ocinabnenHoro B 50 ThIC. pa3 cuTHaua, TMo3BojMia dTo caenath. [lo
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34. ®UBNKA KOCMUYECKOW MNA3Mbl U CONHEYHO-3EMHbLIX CBA3EW

IIPEABAPUTEIBLHBIM OLICHKAaM JHEpPrus B3pbIBA HA HEMTPOHHOW 3BE31€ COCTAaBHIIA
oxo1o 10* 3pr, 4To CyIECTBEHHO IPEBBIMIAET MOIIHOCTh ONTHYECKOTO H3ITydeHHUs
BCEX CTa MWJUIMAPAOB 3B€3] Hallen ['aakTuku. OTO 1epBoe B MUPOBOU MPAKTUKE
HaOJI0CHUE OTPAXKEHMsI KOCMUYECKOTO0 FaMMa-BCIIJIECKA OT HEOECHOIrO Tella WIIH,
JPYTUMU CJIOBaMH, MepBasi JIOKalKsi HEOECHOro Tejaa MpH MOMOIIM MPUPOJIHOTO
CBEPXMOILIHOIO UMITYJIbCAa FaMMa-HU3/1y4YEHHUS.

3aknouenue

3a Bpemst pabotsl cnyTHHKa «KOPOHAC-O®x:

® HAKOIUICH YHUKAJIbHBIA apXWB CHEKTpaIbHBIX M300paxkeHuit ConHia u
COJIHEYHOU KOpOHBI — OoJiee | MIIH CHUMKOB;

® HAa OCHOBE MHOTOYUCIEHHBIX  CHEKTPOCKONMHYECKHMX  W3MEpPEHU
0OHapyXeHBl HOBBIC CHEKTPAJbHBIC JTUHUH, BIIEPBHIC OMPEICICHO a0COIIOTHOE
coJiep)KaHue B COJHEUHOW KOPOHE psiia AJIEMEHTOB, pa3paboTaHbl HOBBIE METOIbI
JTUATHOCTUKH acTPOGU3NICCKON TIIa3MBbI;

® [IOJIyYCHBI PEJIKHE JaHHBIC O PEHTTCHOBCKOM, YIbTPa(HOIECTOBOM, TaMMa
U KOPIYCKYJISIPHOM H3JIy4YEeHUH OT COJHEYHBIX BCIIBIIIEK U MX BO3JCHCTBUU Ha
Marautochepy, nonocdepy u armochepy 3emiiu;

® 110 pe3yJibTaTaM HaOIIOJCHUI COCTaBIIEeHb 0OBbEMHBIE KaTaJOTH U apXUBbI
JAHHBIX, KOTOpPbIE B TEYEHHWE MHOTUX JIET IMOCTY>KaT OCHOBHBIM HCTOYHUKOM
uHbOpMAITH IS UCCeA0BaTeNeH, IS MIIAHUPOBAHKS HOBBIX AKCIIEPUMEHTOB T10
WCCJICIOBAHUIO B 00JIACTH COTHEYHO-36MHOU (DH3UKH.

3.4.2. COJIHEYHO-3EMHASA ®U3UKA

3.4.2.1. MHOr030H/10BbI€ HCCJIEIOBAHNS 0COOEHHOCTEH YCKOPEHUsI
NYYKOB MOHOB B MaruuTocgepe. MyJbTUIIETHAS CTPYKTYpPa
YCKOPHUTEJbHBIX MPOLECCOB

Bricokockopoctabie (V' ~2500 km/c)  mydku ~ WOHOB  (OMMIIETHI),
JBYKYIIUECS BAOJIb MArHUTHOTO TOJs K 3emje B TOTpaHUYHOW 00JacTu
IJIa3MEHHOTO  CIIOSL  SABJISIIOTCSL  OTPAXKEHHEM  CJOXHBIX  MPOLECCOB
HeaanabaTuIecKoro YCKOPEHUs HOHOB B TOKOBOM CJIO€ BOJIM3H, TaK Ha3bIBAEMOU
X-TMHUM, TO €CThb B OOJACTU CemapaTpUcChl pa3ACNAIONIed elle OTKPBIThIC
CUJIOBBIE€ JIMHUM MArHUTHOTO TIOJISi BBICOKOIIMPOTHBIX JOJEd T'€OMarHUTHOTO
XBOCTa M YX€ 3aMKHYTbhI€ CHWJIOBbIE JIMHUM MarHUTHOTO TIOJISI, COJAEp Kallue
ropsiuylo IjiasMmy Iuia3MeHHoro ciosi. Kak mpaBwiio, (BO BpeMsi CIIOKOMHBIX H
YMEPEHHO-BO3MYIIIEHHBIX T€OMAarHUTHBIX IEPUOI0B) 0071aCTh X-TUHUA HAXOUTCS
B yJAJICHHOM OT 3eMJId 4acTH TOKOBOTO cios (Ha pacctostHusAx > 300 000 km) u
OpsIMbIE UCCIEAOBAHUS TPOUCXOIAIIMX B HEH YCKOPUTEIbHBIX MPOLECCOB
3arpynHeHbl. OJHAaKO, W3y4YeHUE 3aKOHOMEPHOCTEW TMOsBICHUS OUMIIETOB B
MOTPAaHUYHON 00JIACTH MIJIA3MEHHOTO CJIOS, UX MPOCTPAHCTBEHHBIX pacipeneleHui
U TOHKOM CTPYKTYphl JacT HaM HEOO0XOauMyl HH(OpMaIMi0O O CBOWCTBAaX
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34. ®UBNKA KOCMUYECKOW MNA3Mbl U CONHEYHO-3EMHbLIX CBA3EW

YCKOPHUTEIBHBIX MPOIECCOB MPOUCXOASIINX B JalbHUX OOJACTAX F€OMArHUTHOIO
xBocTta. [ns uccnenoBaHusi OMMJIETOB Mbl HCIOJB30BaIM KAaK CTAaTHCTUYECKUM
aHalau3, TpEAHA3HAUYCHHBIM [JI1 BBISABJICHUS OOLIMX 3aKOHOMEPHOCTEM HX
MOSIBJICHUSI W pacIpeielieHuss B XBOCTE, TaK W JETajJbHbIA aHallu3 OTACJIbHBIX
CIy4aeB C LEJIbI) YCTAaHOBUTh BHYTPEHHIOK CTPYKTYpPY M MPOCTPAHCTBEHHO-
BPEMEHHBIE XapaKTEPUCTUKH OUMIIETOB, OTpa)kaloUue MPOCTPAHCTBEHHbIE
MacmTaObl ¥ BpeMsl )KM3HU UCTOUHUKOB MX F€HEPALIUH.

JUIs  CTaTUCTUYECKOrO aHajiu3a Mbl HCIOJb30BaiM  0a3y  JIaHHBIX
HaOmoneHuit  O6umiieToB  cimyTHUKOM — «MHTepOoin-1», KoTopas BKiIOYana
500 coOwiThii. Panee ObUIO yCTAaHOBJIEHO, YTO TMOSBICHHUE OWUMIIETOB BOJIM3U
rpaHULbI [JIA3MEHHOIO CJOSI MPAKTUYECKH HE 3aBUCHUT OT YPOBHS I'€OMAarHUTHOU
akTUBHOCTHU. [103TOMY MBI CKOHIIEHTPUPOBAIM YCUJIUSl HAa BBISICHEHUHM BOIIPOCA O
BIUSHAN MEXIUTaHEeTHOro MarHuTHoro monss (MMII) wHa »ddexTuBHOCTH
yCKOpeHHs (4acToTy HaOmofeHus) OumiieToB. MBI HMcCleqoBaid 3aBHCHMOCTD
YacTOThl HAOIIOJEHUSI OMMJIETOB M UX TMPOCTPAHCTBEHHOTO pacCIpeiesieHUus Haj
HEWUTpaJIbHBIM CJI0E€M OT HampayieHHus (dacoBoro yria) MMII mis Tpex cekTopoB
xBocTa: moiayHo4uHoro (|Ygsy| <7Re, rne Re — pamuyc 3emim), yTpeHHEro u
BeuepHero (iaHroB. Y CTAHOBJIEHO, YTO:

1. YacroTa mosiBieHUss OMMIIETOB B XBOCTE 3aBUCUT OT MPEIbICTOPUHU B
Hanpasieaut MMII (ot cpeaHeil BeIMYMHBI YAaCOBOTO YIia, YCPEAHEHHOIO, IO
KpaiiHel mepe, 3a yac J10 HaOItoeHus: Oumiiera). Ta 3aBUCUMOCTb Pa3jiMyHa s
MOJIYHOYHOT'O CEKTOpa XBOCTa U JJIA €ro (PJIaHTOB.

e Tak, B TIOJI[yHOYHOM CEKTOpPE OUMJICTHI TPAKTUYCCKH C PaBHOU
BEPOSATHOCTHIO HaOmonalTcsa npu J00bIx HampasieHusx MMII, kpome
cesepHoro. IIpu ceBeppom MMII BeposiTHOCTH HaOMIOCHUS OUMIIETOB
PE3KO CHUXKAETCS.

e [Ipu ceeprnom MMII GumiieToB Ha (py1aHrax HET COBCEM.

e Yacrorta nHabmonenuss OumieToB Ha ¢raHrax pe3Kko BO3pacTaeT B
nepuoasl korga MMIT umeer BbIpaKeHHBIN Y -KOMIIOHEHT.

Pe3koe yMmeHbllleHHE YacTOThI HAOJIOJEHUS OMMIIETOB TIPU CEBEPHOM

MMII, wnabmomaeMoe BO BCEX CEKTOpax XBOCTAa, TO-BHINMOMY,

0oOyCJIOBIGHO TE€M, 4YTO B OTH TMEPHONBI Ocla0eBaeT HAMPSHKCHHOCTD

3JIEKTPUYECKOTO TOJsI KOHBEKIIMHU, KOTOPOE COMIACHO TEOPUHU, UTPAET OJIHY

13 BaXHEUIIUX poJiel B HeaAnabaTU4eCcKOM YCKOPEHUU OUMIIETOB.

2. IIpocTpaHCTBEHHOE pachpe/iesieHne OMMIIETOB HaJl HEUTPaJIbHBIM CIIOEM
(HC) Taxxe 3aBucut ot yacoBoro yria MMII:

e B mnepuonst rookHOro MMII OumieTbl B TOJIYHOYHOM CEKTOpE
Ha0JII0/1al0TCsl B OCHOBHOM Ha BbIicoTax He Ooisiee SRe ot HC, B TO Bpems
kak B Tepuoanl korga MMII wumeer CylIeCTBEHHBIM CEBEPHBIN
KOMITOHEHT, OuMIIeThl HaOmroaroTcst Beicoko Haja HC (mo 10Re).

e B mnepuonsl, korma MMII wumeer CyleCTBEHHBIN a3UMYTAJIbHBIN
(Y-KOMMOHEHT) TPOCTPAHCTBEHHOE pAaCTpENciCeHrne OWMIICTOB Ha
yTpEeHHEM M BedepHeM (iIaHrax pasmnyHo. B mepuospl, korna By >0
OumIleThl Ha yTpeHHeM (uanre Habmronar0Tcsi B ocHOBHOM BOnm3u HC
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(Ha BbicOoTax <2Re), B TO BpeMs Kak Ha BeuepHeM (JaHre OHU
HaOmomaroTcss Ha Oonbpmmx BeicoTax (3...5Re) mag HC. B umaTEepBabl
Bpemenn, korna By < 0, curyauus o6patHasi.

AcuMMeTpusi B TPOCTPAHCTBEHHOM paclpejie]ieHud OWMIIETOB Ha
dbnanrax B mnepuoasl azumytaibHoro MMII, Bo3MoOkHa, CBsi3aHa C
NOSIBJICHUEM B XBOCTE€ COCTABIIIOIIENM KOHBEKLHMH HAaIpPaBICHHOW BJOJb
+Y/~Y B 3aBucumoctu ot 3Haka BYMMII. bnarogapst 3Toil KOHBEKIIUU
OMMIIETBI 3a BpeMs MpoJieTa OT MCTOYHUKA A0 3eMJIM CMEIIAIOTCS BIOJIb
+Y/-Y wu, Takum oO0pa3oM, HMCTOUYHHUKU OUMIIETOB PETUCTPUPYEMBIX Ha
pa3HbiX ¢uanrax npu nanHoM BYMMII nomkHBl HaXOIUTHCS HA Pa3sHBIX
PaCCTOSTHUSIX OT 3€MJIH.

K coxanennto, msmepenus OumieToB cnyTHHUKOM «MHTEpOOm» uMenn
CYIIECTBEHHbIH HEAOCTAaTOK — H3-3a TOr0, YTO OHHU MPOU3ZBOJAWIUCH OJHUM
CITyTHUKOM, MBI HE MOTJIM Pa3/IeTUTh BPEMEHHOW W MPOCTPAHCTBEHHBIN (P (DHEKTHI
B HAOJMIOCHNA OMMIIETOB W OIPEACIUTh BPEMS MX >KH3HU M MPOCTPAHCTBEHHBIC
pasmepbl. [ u3ydeHHs] ITUX XapaKTEPUCTUK Mbl HCIOJIb30BAIM JaHHBIE,
MOJIyYEHHBIE YETHIPEXCIYTHUKOBBIM  eBporeiickuMm  mpoektom Cluster. B
pe3yJibTare yaaioch YCTAaHOBUTD, YTO:

1) GumieTsl SBISAIOTCS CKOpEe MPOCTPAHCTBEHHBIMU, YE€M BPEMEHHBIMU
CTPYKTYpaMu M HaONIOAaloTCs, B CpeaHeM, B TedeHue 5—10 MuH, TO ecTb Bpems
YKVU3HU UCTOYHUKOB X YCKOPEHHUS COCTABIISIET KAK MUHUMYM HECKOJIBKO MUHYT;

2) GuMIIEeTBl TPEACTABISIOT COOON BBITSHYTHIE BIOJIb MArHUTHOTO TOJIS
dbunamenTsl (Mx pasmep BAoOAb mons > 25Re). OpHako ux pasMep MONEPEK
MarHUTHOTO MOJIsi JOBOJIBHO Man: < 1Re;

3) ¢ OMMJIETOM CBSI3aHO pacIpOCTpaHsoIIeecs K 3emile ¢ albBEHOBCKOM
CKOPOCTBIO BO3MYILIEHHE, KOTOPOE UCKPUBIISET CUIIOBBIC IMHUU MAarHUTHOTO MOJIS,
BJIOJIb KOTOPBIX PaCHpOCTPaHSIOTCS HWOHBI Ommiiera. B pesymbrare Oummiier
npuobperaer  dopmy «3meiiku». Takas  cTpykTypa OumileTa  MOXKET
chopMUpOBaTbCS B Pe3ybTaTe BO3HUKHOBEHUS IIJIAHTOBOW HEYCTOMYMBOCTH B
MOMEHT BBIXOJa OMMJIETAa U3 MCTOYHUKA PACMIOJONKEHHOTO B JAJIBHUX OOJACTAX
TOKOBOTO CJIOSI B BEICOKOIITUPOTHBIE JIOJIM XBOCTA.

Kpome toro, momydennbie ¢ mnomoinpio Cluster naHHBIE U3MEpPEHUN C
BBICOKMM paspelieHneM GyHKIUA pacrnpeeneHuss OUMIIETOB IO CKOPOCTSIM
MO3BOJIWJIM  BHOEPBBIE  TMOJYYUTh  DKCHEPUMEHTAJbHBIE  JOKA3aTEJIbCTBA
PE30HAHCHOTO XapaKTepa YCKopeHus OuMieToB. Teopusi pe30HaHCHOTO YCKOPEHUS
nmpeackasbiBajga, 4YTO OWMIIETHI JOJDKHBI YCKOPSATBCSA B TOKOBOM CJIOE€ B
MPOCTPAHCTBEHHO JIOKAJIM30BAaHHBIX 00JIacTIX — pe3oHaHcax (puc. 1¢), mpuyuem
CKOPOCTb OMMJIETa, YCKOPEHHOTO B PE30HAHCE C MOPSIKOBHIM HOMEPOM N, TOIKHA
OBITh MPONOPIIMOHATIbHA HOMEPY ATOTO PE30HAHCA COTJIACHO 3aKOHY: Vy ~ B,
Mps1 BrepBbIe HaONMIONANH «ABYXIUKOBBIE» pacmpenenenus (puc. la, b), To ectsb
byHKIIUA ~ pacrpenesieHdss oO0pa3oBaHHBIE JBYMs OWMIIETaMH HMMEIOITUMHU
CYIIECTBEHHO Pa3JIMYHbIE CKOPOCTH BIOJIb MATHUTHOTO TOJISI U HAOJI0at0Iuecs,
TEM HE€ MEHEE, OJHOBPEMEHHO B OJIHOM M TOM K€ TOUKE MHPOCTPAHCTBA. ITO
JIOKa3bIBAE€T HAJIMYKME B TOKOBOM CJIO€ KaK MUHUMYM JBYX Pa3W4yHBbIX 00JacTei
yckopenusi OumietoB. Ha ocHoBe ananmuza 100 mogoOHBIX pacmpelnesieHud Mbl
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CTAaTUCTUYCCKN OO0Ka3ajln CHPaBCAJIMBOCTb BbIIMICYKA3aHHOI'O 3aKOHA, KOTOpI:.IfI,
Cyada IO BCEMY, ABJICTCA YHHUBCPCAJIbHBIM, TdaK KaK HE 3aBUCHUT OT MOJCIA
MAar"gmuTHOTI'O ITIOJIA B TOKOBOM CJIO€.

A B
bumier Inasvenusiii 3 08:09:07
Il Lt pocioii, VIXI0, = a
10~ e | % = 20
= K 3em.Te g - 2 L2 C 0 [Pt L0g1(g)
A 10 = 7 F Log(C 5 2 - :
B B LU 4 1g.g ) og:izt9 - 0 ALl
— 1 s ‘ ‘ ———
10% 1.5 2l 40 0.6
m O;' Ot 3emian _ 2 il'o ',,,ﬁ ) zom 0.2
1075 = 208 | Ol T
e oA i 2 2 2 -1 0
08:05  08:07 08:09  08:11 08:13 08:11:31
Bpewms (UT) 2 .| s;‘g :
2 @ S LInd
¢ 2 V|| x 10’
B Touke Vi x10 I
f(v])) HaOIIONeHUs
Cluster

Puc. 1. a — cnekrporpamma noHos, usmepennas 01.09.2003 B morpanu4Hoit o0nactu
TUTa3MEHHOTO CJIOSl TEOMAarHUTHOTO XBOCTa ciyTHUKamu Cluster; Ha BepXHeill maHenwy,
COOTBETCTBYIOLIEH HOHAM, ABWXKYLIUMCS K 3eMJie, BUIHBI 1Ba OUMIIETa — OJMH C SHEpruen
~5Kx3B, a npyroit — ¢ sneprueit ~30x3B; b — neBas K0JI0HKAa — ABYXMEpPHbIE (PYHKIIHS
pacripeienieHus: OMMIIETOB 110 CKOPOCTSIM, IOCTPOEHHBIE B I1ockocTH (Vpar, Vper); npaBas
KOJIOHKa — OJIHOMEPHBIN cpe3 (yHKUUIN pacrpeneaeHus BA0Ib HallpaBlIeHUs MarHUTHOTO 1O,
Ha KOTOPOM YETKO BHJIHBI JBa ITUKA COOTBETCTBYIOLIME IBYM OMMJIIETaM; ¢ — MJUTIOCTPALUS
PE30HAHCHOTO XapaKTepa yCKOPEHUs! OMMIIETOB B TOKOBOM CJIO€ U 00pa30BaHKE ABYXITUKOBOM
GbyHKIMU pacnpeseneHust OMMIEeTOB BOIU3U 3eMin

3.4.2.2. TeopeTu4eckoe MOIeJTUPOBAHNE CAMOCOTJIACOBAHHBIX TOHKHX
TOKOBBIX CJ10€B B Maruutocgepe 3emiu

[TocTpoeHa Mojenb TOKOBOTO CJOS B XBOCTE MarHurochepsl 3emiu, B
KOTOPOM, HapsAy C IPOTOHAMHU, YUTEHBI TSXKEIble HOHOC(HEPHBIE HOHBI KUCIOPOIa
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34. ®UBNKA KOCMUYECKOW MNA3Mbl U CONHEYHO-3EMHbLIX CBA3EW

O'". Cucrema caMOCOINIACOBaHHBIX YypaBHeHMiI BracoBa-Makcemna s
HeaguabaTUYeCKUX HOHOB M 3aMAarHUYEHHBIX 3JEKTPOHOB pELIEHA YHUCIIEHHO.
[Tony4yeHsl MOJHBIM W MapuuagbHble NPO(PUIM TUIOTHOCTEH TOKa, IIa3Mbl U
MarHUTHBIX  MOJed  Kak  (QyHKIMM  KOOpAMHATHL 7  TOMEpPEK  CIOA.
[Tpoananu3upoBaHa 3aBUCUMOCTh OTHOUIEHHUS MAPIHUAIbHBIX TOKOB K IOJIHOMY
TOKY OT OTHOIIEHHs KoHienTpanuit O' u H' nonos Ha 6eckoneqnocTH (cM. puc. 1)
Y OTHOLIEHMS uX Temmeparyp. [IokazaHo, 4TO B €CTECTBEHHBIX YCIOBMSX BKJIAJ
noHoB O' B monHbIA Tok He npesbimaeT 30 % (puc. 2), B TO ke BpeMs HaJIHuKe B
IUIa3ME HOHOB KHUCJIOpPOJa CIOCOOCTBYET paCIIMPEHHI0 TOKOBOIO  CJOs
npubnusurensHo B 5—-10 pa3 (puc. 3). Monens cornacyercs ¢ HaONIOACHUSIMU
cnytHukoB Cluster, Prognos, cBHIETENbCTBYIOUIMX O TOM, YTO TOK IIONEPEK
MarHUTOC()EPHOTO  XBOCTA  MOXET YAaCTUYHO  MOJJIEPKUBATbCSI ~ HMOHAMU
MOHOC(HEPHOTO KUCIOPOAa U YTO TOJIIMHBI HAOIF0JAEMBIX TOHKHUX TOKOBBIX CJIIOEB
4acTO COCTaBIAOT 1,5-3 ThIC. KM, 4YTO CYIIECTBEHHO OOJbIIE€ MPOTOHHOIO
rUpopaanyca.

0.4 —

Total and partial current density profiles
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= == O+ions

e — = - H+tions

+ + o
Puc. 2. Bxiag nonos O 1 H' B mOJHEBII TOK B 3aBUCUMOCTH OT OTHOIIICHUS
o + +
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Puc. 3. Pacnpenenenue TokoB noHoB O u H' monepek xBocta MarHUToCQepsl
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34. ®UBNKA KOCMUYECKOW MNA3Mbl U CONHEYHO-3EMHbLIX CBA3EW

3.4.2.3. CnBurosasi BOJIHOOOpa3Has aedopManus NJIA3MEHHOT 0 CJI0
XBOCTa MarHuTocdepsnl 3emun

Peanuzanus MHOrocmyTHUKOBOTO npoekTa «Kiactep» BHEpBbIE MO3BOJIMIIA
Ha PEryJISIpHOW OCHOBE ONPEACNSITh KOH(PUTYpalMI0 TOKOBOTO CJIOSI XBOCTa
MarHutocepbl  3emiM  OpSAMBIMH, a HE  KOCBEHHBIMH  METOJaMH.
[Ipoananu3upoBaHbl 10CTaTOYHO YacTo HabmoaaBiuecs B Teuenue 2001-2004 rr.
BOJTHOOOpa3HbIC nepeceyeHus TOKOBOT'O cJios, XapaKTepU3yIIIuecs
W3MEHSIONICHCST B TIporiecce KoJjieOaHusi opueHTarnuen cios. [lokazaHo, 4To 3TH
BapualM MOTYT OBITh IPEJACTABICHBI KaK CABUTOBas jcdopMalus XBOCTa
MaraHutocepbl, BBI3BaHHAS BOJHOW IOYTH BEPTHUKAIBHOTO OTHOCHUTEIHLHOIO
CMEIICHUSI COCETHUX MAarHUTHBIX TPYOOK, a HE M3THOOM TPEXMEPHOTO TOKOBOTO
cnosi. OnpenieneHbl XapakKTepHble aMIUIUTYbl U JUIMHBI BOJHBI TaKUX BapHUallUid,
COCTAaBISIIOIIME  HECKOJIbKO  paauycoB  3emun.  Konebanuss — sSBISAIOTCS
HEJIMHEWHBIMH, TaK KakK aMIUTUTyJa YBEIUYUBACTCS C YBEIUYEHUEM KPYTU3HbI
¢dbpoHTa BoIHBI (pUC. 4).

Puc. 4. KauectBeHHOe npe/icTaBICHUE BO3MYILIICHUN HEMTUHEWHBIX BOJH kink-Tumna,
1e(OpPMHUPYIONTNX TOKOBBIN CIIOM B XBOCTE MarHuTocheps! 3emin

3.4.2.4. CBoiicTBa pa3pbIBOB B COJIHEYHOM BeTpe M0 JaAHHbIM
O/THOBPEMEHHbIX H3MEpPEeHUIl HA NATH KOCMUYECKHX anmaparax
(INTERBALL, WIND, ACE, GEOTAIL, IMPS)

B pabote ObUIM MCHOJIB30BaHbl JTAHHBIE U3MEPEHUI MATrHUTHOTO MOJISI Ha
natu kocmuueckux anmaparax: INTERBALL, WIND, ACE, GEOTAIL u IMPS,
KOTOpbIE OJHOBPEMEHHO HAaXOAWINCh B COJIHEYHOM BeTpe B 1998-1999 rr.
Hcnonb3yst HaOMIO€HUST MEXIUIAHETHOIO MAarHUTHOTO MOJjsi, U3 Ha0Opa JaHHBIX
ObUIM  BBIACNIEHBl  pa3pbiBbl B IUJIa3M€  COJHEYHOIO0  BETPa,  HAJEKHO
uaeHTU(ULIMpYEMblE Ha BceX MATH anmapaTtax. OrmpeneneHsl  CKOPOCTh
pacnpoCTpaHEHUs], OLIEHKU YCKOPEHMsI U KPUBU3HBI (PPOHTA, a TAK)KE OpUEHTALIMS
HOpMaJIM paspeiBa. B pe3ynbTare MONMy4eHO, 4TO pPa3pbiBbl «BMOPOXKEHBI» B
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34. ®UBNKA KOCMUYECKOW MNA3Mbl U CONHEYHO-3EMHbLIX CBA3EW

COJTHEYHBII BETEp M MEPEHOCITCS BMECTE C MOTOKOM IUIa3Mbl, (DPOHTHI IIIOCKHUE,
0 KpalHEeW Mepe Ha IIKajle pPa3HECEHWs anmnaparoB, pPaadyCbl KpPHUBHU3HBI
npeBocxoaaT 400Re (Re — pammyc 3emnu, paBHbiid 6380 km). BosblinHCTBO
pa3pbIBOB  XOpPOIIO  aNNpOKCUMHUPYIOTCS  IUIOCKMM  TOKOBBIM  CJIOEM
(TaHTeHIIMATBLHBIM Pa3pbIBOM), MO 00€ CTOPOHBI KOTOPOTO MArHUTHOE TMOJIe
napasuieabHO €ro INIOCKOCTH (puc. 5-7).
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&0 | | | |
= 40 -
P
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E i
E
2 20+ -
T i Puc. S. Pa3peiBbl B 1111a3M€ COJIHEYHOTO BETPA;
0 T | yroJl Mexay HanpasiienueM Ha CoJHIe U
0 30 G0 a0 120 150 180 o
Angle Nds¥gse (deg.) HOpMaJbo K GPOHTY pa3psia 36
38 an2. 1155, 101Z%. PRlone GS
&0 | | | | | | | |
' 40 -
5 1 p— B
5 I
E
2 20 -
: Puc. 6. PazpriBel B CoIHEUHOM BETpE, UX PAJAUYChI
i KPUBU3HBI B paMKax MOJENH c(hepruIecKoro
0 —r— ¢bponTa; THIIMYHBIE 3HAaUYeHHs npesbimaoT 400Re,
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 vy
D5 Radius (Re) T. €. QPOHT MPAKTHUUECKH TJIOCKHIA
0.9%45 1.8825 0.9864
00 ||| )
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E 300—; —
: :
= 200 E
4 E E
100 3 a
1. : Puc. 7. CkopocTh IBHKEHUS pa3pbiBa MO
T — OTHOIIICHHIO K MTPOEKIIUN CKOPOCTH COTHEUHOTO
0 0 e ey BETpa Ha HOPMaJib K Pa3pbIBY
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34. ®UBNKA KOCMUYECKOW MNA3Mbl U CONHEYHO-3EMHbLIX CBA3EW

3.4.2.5. CoOpaH 1 nNpoaHAJM3UPOBAH OOIIMPHBIN IKCIIEPUMEHTAIbHBIH
MaTepHuas, OTHOCAIINICS K IKCTPEMAJIbHO AKTUBHBIM SIBJICHUSIM
B OKTs10pe—Hos10pe 2003 roxa u B Hos10pe 2004 roxa

OtoT Marepuan ObUI  MOJy4YeH, B  OCHOBHOM, OTE€YECTBEHHBIMU
uccnenoBatensiMu (0onee 60 yuensix u3 6osee 10 HayuHbix opranuzanuii PO). On
coctoutr wu3 Habmoaenur Comnna (KA KOPOHOC-®, SOHO, GOES,
PATAH-600 u rpymmna ontudeckux U paauo tenaeckomnon), reanochepsl (KA ACE,
WIND, Ulysses u mpu6op HEND na KA Odessey) u marautocdepsl 1 HOHOCEPHI
3emiu (KA «KOPOHOC-®», «39kcmpecc-A2 u A3d», «Meteop-3M», a Takke
MIUPOKasi CeTh MATrHUTHBIX U TEODU3UYECKUX CTAaHIMA W HEUTPOHHBIX
MoHuTOpOB). Kak xopormo BugHO Ha puc. 8, 3a 16 cytok (¢ 19 oktsa0psi) B Tpex
akTUBHbIX oOsacTsax Ha ConHue npousomwio 16 Oonbmmx Benbimek, 11 w3
KOTOPBIX MMeNH peHTreHoBckuit 6amn X. Oxna u3 Hux (4 HOAOps) mpuBena K
3allKally PEHTTeHOBCKUX MNpubopoB Ha ypoBHe X17.2. MarauutHas Oyps
30 okTs16pst mocturia BenuuuHbl Dst =—401 aTc. Korga »Tu akTuBHBIE 00JacTH
BEPHYJIUCh BO BTOpPOHl NOJIOBUHE HOSAOpS Ha BuUauMylo crtopoHy ConHila, OHU
IPOSBWIM CPAaBHUTEJIbHO Malyl0 BCIBIIMIEYHYIO AaKTHBHOCTb, OJHAKO Ha 3emiie
Obla 2-as 3a BCIO MCTOpUIO HaOmroneHWi MmarHuTHas Oypsi ¢ Dst=-472 uTc.
Coyctst ron mociie sKcTpeMainbHbIX coObiTuit Ha CounHile, B reiauocdepe U Ha
3emiie B OokTs0pe—HOos0pe 2003 1. moxoxas CHUTyalus MOBTOpPWJIAch B HOsSOpe
2004 r. (cm. puc. 8). B paGoTe npuBOIATCS OCHOBHBIE HAOIIOATEIbHBIC JTaHHbIC,
OTHOCSAIIMECS K MIEPUOJy, KOT/Ia Ha 3emJie HaOIrojaiach CHIIbHAsE MarHUTHAs Oyps
¢ Dst=-373 uTn. PaccmarpuBaeMblii MepuoJ MO psAOy IapaMeTpoB (cuia
Bo3MyIleHHOCTH COJHIIa, COJIHEYHOIO BeTpa M MarHutocepsl) YCTymaer
ananornyHoMy nepuony 2003 ronga, IpUBEICHHBIE JAHHBIE CBHUIETEIBCTBYET O
ToM, uTO Omarogaps coobiTusiM oceru 2003 u 2004 rr. ¢asa cnama 23-ro muxmia
COJIHEYHOW aKTHMBHOCTH SIBJIIETCS OJHOW M3 CaMbIX AKTHBHBIX 32 BECh MEPHOJ
BCECTOPOHHUX UCCIIEIOBAHUN COJTHEUHO-3EMHBIX CBSI3EH.
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Puc. 8a. [locnenoBaTenbHOCTh COJIHEYHBIX U HA3€MHBIX U3MepeHuil B okTsiOpe 2003 r.
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Puc. 8. [locnenoBaTenbHOCTh COTHEUHBIX U HA3eMHBIX U3MepeHuii B Hosiope 2003 T. (6)
u okTs10pe 2004 1. (B); BepxHsis U cpeansist nanenu: Kp- u Dst-unaexcs! (CHHME U KpacHbIE
JMHUY YKa3bIBAIOT IPAHUIBI YMEPEHHBIX M CUIIBHBIX MAarHUTHBIX Oypb)

3.4.2.6. 3aBUCHUMOCTDH OTTOKA HOHOC(EPHBIX HOHOB KHCJIOPOAA
B MOJIAPHO MIANIKe 0T UHTEHCMBHOCTH MOJISIPHOTO T0MKAS

Ha ocnoBe panubix npubopo I['MIIEPBOJIOW] u HWOH cnyrtHuka
MHTEPBOJI-2 B monspHo¥ mianke Ha BbicoTax ~20000 kM OBLIO MPOBEACHO
CpaBHEHHUE TOTOKOB BOCXOMSIIUX HMOHOCHEPHBIX HMOHOB (IMOJSIPHBIA BETEP) CO
c1a0bIMU TOTOKAMHM 3JIEKTPOHOB (ITOJISIPHBIN JOXKIb).

B uccnenoBanuu Obl1a MpepruHATA TONBITKA UCKITIOYUTH U3 UCCIIEI0BAHUS
MOTOKH MOHOC(HEPHBIX MOHOB TMOJIYYUBIIUE TONOJHUTEIBHBIN MPUTOK YHEPTUU U3
marauToceprsl. B pesynpTaTe OBUTM HCKIIIOUYEHBI MOTOKU «MOHHOTO ()OHTaHA B
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KJIedTe» U MOTOKM HMOHOB B aBpOpPajbHOW 00JAacTH, M PaCCMATPUBAIHMCH TOJIBKO
IIOTOKM IIPEANOJIOKUTEIBHO «YHCTOr0» IMOJSIPHOTO BeTpa. B neTHud nepuon,
KOIJa IoJisipHass HOHOC(Epa MOJIHOCTBIO OCBELIEHa, [0 JAaHHBIM Ipudopa
['TMITEPBOJION /] Obutn 0OHApY>KEHBI ABa PAa3IMYHBIX THUIIA BOCXOASIIUX TOTOKOB
MOHOB B MNOJApHOM wmanke. OOWH THII XapaKTEpU30BAICH JETEKTUPOBAHUEM
TONBKO XONOAHBIX HOHOB H', a BTOpPOHl THN XapaKTepH30BalCs TaKKe
nerextupoBanueM uoHoB O'. Bo BTopoM ciyuae motoku uMoHoB O ob6najanu
JOCTaTOYHOM CKOpPOCTBIO, UTOOBI NPEOAOJNETh MOJOXKHUTEIbHBIM MOTEHIHAI
CIIyTHUKA OTHOCHUTEJIBHO OKpY>Karollel I1a3mel. belia ucciaenoBana 3aBUCUMOCTD
KOJINYECTBA CIIy4aeB JETEKTUPOBAHMS JBYX Pa3HBIX TUIIOB OTTOKAa MOHOC(hEpHOU
IUTa3Mbl OT MOTOKA AJIEKTPOHOB NOJIAPHOTO A0XkAsA. OKazanoch, YTO CYIIECTBYET
3aBMCHMOCTb TI0TOKA HOHOB O' B MOIAPHOMH MIANKe Jaike OT cladbIX H3MEHEHHI
VHTEHCUBHOCTH IOJIAPHOTO JOMKIA.

0.57 B Tvn1 H+
B Tvn 2 H+o

4.44.64.8 5 5.25.45.65.8 6 6.26.46.66.8 7 7.2
Log(e flux)

Puc. 9

Ha puc.9 mpeacraBieHa  3aBUCUMOCTh  KOJMYECTBA  CIIy4aeB
JNETEKTUPOBAHUS OTTOKA MOHOC(PEPHOM IJIa3Mbl OT MOTOKA AJIEKTPOHOB MOJISIPHOTO
OIS 1BYX pa3HbIX TUIOB. Tun 1 (mokazaH CHHMM) — HETEKTHPYIOTCS TOJBKO
noToku uoHoB H', moToku monos O' 3a NMOPOrOM YyBCTBHTENBHOCTH. Tum 2
(TI0Ka3aH KPACHBIM) — JIETEKTHPYIOTCS Kak noHbl H', Tak 1 nons1 O .

3.4.2.7. CotHe4YHbIe KOCMUYECKHE JIYYH B MOJAPHBIX 00J1aCTAX rejinocepbl

[Ipoananu3upoBaHo  BOCEMb  CiIydyaeB  HaOJIOJIGHUS  COJHEYHBIX
kocmuueckux Jiyded (CKJI) B monsipHbIX 00s1acTsIX rerocdepsl U MIECTh CIy4acB
ux HaOmogeHus BOmu3uM opOuthl FOmutepa (mpotonsl Oomnee 30 MbB,
KET/Ulysses). DT cOOBITHSI JETKO OTOXIECTBISIOTCS C XOPOIIO H3BECTHBIMU
SMHU30JIaMU COJHEYHON akTUBHOCTH B 1992, 1997, 2000-2001 m 2003 romax u

39



34. ®UBNKA KOCMUYECKOW MNA3Mbl U CONHEYHO-3EMHbLIX CBA3EW

COOTBETCTBYIOIUMH COJIHEUHBIMH TPOTOHHBIMU COOBITUSMH BOIM3HM 3eMin
(GOES) BOmm3mu 3emnn. AHanu3upysl CXOACTBA U Pa3IHuUs ITHX CIy4aeB, ObLI
caenaH BbIBOJ O ToM, 4To COJIHIIE SIBJIIETCS MCTOYHUKOM KOCMHYECKHX JIydeH,
NPOTSHKEHHBIM  BO  BPEMEHHM M TPOCTPAHCTBE, OoJjiee  CIOXKHBIM, YeM
Ipearnoiarajgoch paiee. BpeMeHHble Mpo(UIn HHTCHCHBHOCTH B TCUCHHE TIEPBBIX
2-3 AHEel HEKOTOPBIX COOBITHM YAMBUTEIBHO MOXO0XH M CBHUJIETEIBCTBYIOT 00
OJIMHAKOBOM ycpelHeHHOM mpornecce pactpoctpanenus CKJI o ynaneHHBIX
touek remuocheprl. IlozgHee Ha ddasze cmama, Korjxa MNPOCTPAHCTBEHHBIE
I'PaJIMCHTHI B reiuocdepe Majibl Ui OTCYTCTBYIOT (3 (dEKT pe3epByapa), COObITHS
paznuyaroTcs Apyr OT Jpyra, YyKa3piBas Ha TOJHOE YHWCJIO YacTHII,
WHKEKTUPOBAHHBIX B reirocdepy, Ha CKOPOCTh BBIXOJIa YACTHI] U3 pe3epByapa u
JIOKJIbHYIO0 MOAYJIAIIMIO BO3MYIIIEHUSIMU COJTHEUHOTO BeTpa (puc. 10).

0,14

Oct 30, 1992
Sep 12, 2000 ]

0,01

1E-3 -

ter MeV)”

2
cmss

(
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IS
1

3 Sep 12, 2000
Jun 25, 1992

15 rr——1——-+"7-"°v177o747--14rH—-—1—"—"7—"-""7—"""-—""r"—"—"—
0 50 100 150 200 250 0 50 100 150 200 250 0 100 200 300 400 500

hours since X-ray onset

Puc. 10. CpaBHeHHE COTHEYHBIX MTPOTOHHBIX coObITHH, HaOmoAaBIMXcst KET/Ulysses
B NOJISIPHBIX 06nactax renuocdepst (14 utomst u 12 centsiops 2000 r.) B IITOCKOCTH SKIUIITHKA
Ha 5 a.e. (25 utonst u 30 okTs0ps 1992 1.)

3.4.2.8. YckopeHHbIE 3JIeKTPOHbI B HU3KOMIUPOTHOM MOTPAHNYHOM CJI0€
1o Ha0JII0AeHUusIM Ha cnyTHUKe «AHTep00s-1»

[IpoBenen aHanu3  HaOMIOACHUW  DIEKTPOHOB B HU3KOUIMPOTHOM
NOTPAaHUYHOM CJIO€ Ha (piiaHre MarHuTocQepsl 1Mo JaHHBIM cnyTHHKa MHTepOoa-1.
M3BeCTHO, 4YTO B HU3KOIIMPOTHOM NOTPAaHUYHOM CJIO€ HAOIIOJAI0TCA JABYX
NOTOKOBBIE pAaCHpE/IeTICHUsI AJIEKTPOHOB. Takke HM3BECTHO, 4YTO 3JIEKTPOHHAs
TEMIEpaTypa B HHU3KOIIMPOTHOM IOTPAaHUYHOM CJIO€ YBEJIMYUBAETCS IIpU
YMEHbBIIEHUU KOHLIEHTpalMM B Iula3Me. Mbl OOHapyKWiM, 4YTO CKOpPOCTb
3JIEKTPOHOB B HAIIPABJICHUH, MAPAJJIEIIBHOM MarHUTHOMY IIOJIIO, B 3TOM Cllydae
U3MEHSETCSl CaMOCOTJIaCOBAHHO MNPH HM3MEHEHHM IUIOTHOCTH IuIa3Mbl. MmeHHo,
dbopma pacrpenencHus JJICKTPOHOB II0 CKOPOCTAM He u3MeHseTcs B log-log
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HIKaje. 9TO MOKAa3bIBAET, YTO NApAJUIEIbHBIE CKOPOCTH JIEKTPOHOB YMEHBIIIAIOTCS
B 00paTHOM MPONOPLUMHU MO OTHOLIEHHUIO K IJIOTHOCTH IJIa3Mbl B HU3KOLIMPOTHOM
IIOTPAaHUYHOM CJIO€. JTO YKa3bIBAa€T HAa BO3MOXKHYIO pOJib MexaHnsMa depmu Kak
YCKOPUTEIBHOIO0 MeXaHu3Ma. JIOMOJHUTENBHO 3TO IOKa3bIBAET, YTO MATHUTHBIE
CWJIOBBIE JIMHUM B MIOTPAHUYHOM CJIO€ SIBJISIIOTCS 3aMKHYThIMU (puc. 11).

F(E}=2+ExP(—E/ED) FlE}=neExP(—E/ED)

—1 —1

=
T
|

=
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=
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=)
|
o]

_3 -3

_ 1L _

1077 L L R R L
10 100 1000 10 100 1000

»—a 1396/15,/02 22 544 EQ= 1480 ko= 1.0000 Ka= 1.0000

44 ED= 1480 »—g138615/02 22:
1996,/15,/02 2% AT

nulil BE0T A=
3659 ED= 256D . __al19%6/15/02 2334115 a=
(1583 EQ= 3Z85 H1995§15j:02 235437 A= 115
9330 £0= 35,30 4 a1996/15/07 000828 &=

0455 ED= TEHT —ag 1396/16,/02 OO 455 ED= 7EB7 Kcl 111.2720 Ke— 01877

Puc. 11. Pe3ynpTaTsl U3MEpPEHHM CIIEKTPOB 3JIEKTPOHOB B HU3KOIIMPOTHOM IOI'PAHCIIOE
MarauTocdeps 3emin Ha cimyTHUKE «HTepOoII-1» (caeBa) U uX anmpoKCUMAIMH (CIpaBa)

3.4.2.9. UccaenoBaHue COJTHEYHOTO BeTpa

M3yueHa M3MEHYMBOCTh COJHEUHOIO BETpa B AnanasoHe actor 107°...1 I'.
Ha OonblIoi cTaTUCTUKE MOTYYEHbl THCTOIPAMMBI PACTIPEACICHUM IO aMILIUTY1e
3HAYEHUN IIOTOKA HOHOB COJHEYHOTO BETpa W MOIYJS MEXKIIAHETHOTO
MarHUTHOTO MOJS M MX OTHOCHUTEIBHBIX CPEIHEKBAJIPATHUHBIX OTKJIOHEHHH OT
CpeIHEero mo JaHHbIM NpuOopoB ciyTHUKa «MHTEepOoa-1» B 06acTu JOBOJIBHO
BBICOKMX YaCTOT, PaHee He u3ydaBllelics cucrematudecku. Ha ocHoBe ananmsa
ITUX U3MEPEHMI MOKAa3aHO, YTO, B CPEIHEM, OTHOCUTEIbHBIE BapHALIMKA U ITOTOKA
MOHOB, U1 MOJYJISl MEXKIUIAHETHOTO MAarHUTHOTO IOJIL COCTABIAIOT 0KkoJ1o 10 % mus
au3kux gactor (107°...107T1) H, COOTBETCTBEHHO, OKOIO 3 % I OGolee
BeicokuX dacToT (1072...1T1). DTH pesyiabTaThl B YACTH CTATHCTUKH IIO
BapualusM MarHUTHOTO IIOJISI COIIOCTABJIEHBI C pe3yjibTaTaMH AHAJIOTHMYHOTO
aHaJiM3a JaHHBIX coyTHUKa Kilacrep M 1IOJy4eHO JOBOJIBHO XOpOIIee HUX
COOTBETCTBHE. M3 3TUX XK€ JAHHBIX IMOJYYEHO COOTHOIIEHHE MEX]y YpPOBHEM
BapHalMii TJIa3Mbl U MAaTrHUTHOTO TOJI B 00JIACTSAX HEBO3MYIIEHHOTO COIHEYHOTO
BeTpa, opuioka W MarHuTocnosi. Kak s HU3KUX, TaK M JJI BBICOKUX YacTOT
aMIUTMTYJa Bapualuuii B (POPLIOKE U MATHUTOCIIOE 3HAUYUTEIBHO BBILIE (B CPETHEM,
IPUMEPHO B TPU pasa), YeM B HEBO3MYIIIECHHOM COJIHEUHOM BETpE.
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