37. ®UBNKA KOCMUYECKUX TNYYEWN

3.7.1. PE3YJIBTATBI DKCIIEPUMEHTAJIBHOT'O U3YYEHUSA
KOCMO®OU3NYECKUX MPOOECCOB

Ha daze cnana 23-ro nukia coMHEUHONM aKTUBHOCTH IIPOBEIEHBI U3MEPEHUS
pa3JIMUHBIX BHJOB KOCMHYECKUX U3JIydyeHU Ha Oopty Heckoinbkux WC3
npubopamu, paspaboTraHHbIMH U co3iaHHbIMH B HUUSA®D MI'Y. BeimonneHs
SKCIepUMeEHTalbHble uccaenoBanus Ha noisipabix HNC3 «KOPOHAC-®» wu
«Meteop-3M». IlpoBoauics MOHUTOPUHT PaJUANMOHHOM OOCTAaHOBKH B
marautocepe 3emnu Ha BbicokoamoreHeix MC3 «Okcmpecc-A2 u A3y
(reoctarmmonapnas opouta) u «Monnus-3K» (smumnrtuueckas opoura), Ha O00OpTy
Mexnaynaponanoir Kocmudeckort Cranmuu. Ilomyden Oo0mbIioil 00beM HOBBIX
IKCIIEPUMEHTAIBHBIX JaHHbIX. B mexabpe 2005 r. ycmemniHo 3amymieH Ha opouty
NC3 cepun «['JIOHACC» ¢ anmapatypoit HUAD MI'Y.

IIpoexm «KOPOHAC-®»

30 uronist 2001 r. Ob11 3anmymieH Poccutickuit cnytHuk « KOPOHAC-®» nHa
opOuUTy ¢ BBICOTOM ~520 KM M HaKJIOHEHHWEM OpPOHUTHI K IUIOCKOCTH 2KBaTopa 83°.
Hayunas anmaparypa Oblia BkiItoueHa 14 aBrycra, u oHa pabotana 1o 6 nekadps
2005 r.

Ha cnyrauke «KOPOHAC-®» HUUAD MIY Obita ycraHOBJIEHa
anmnapaTtypa, KoTopas H3Mepsia MOTOKHM HEUTPaJIbHOTO H3JIY4YEHUsS BO BpeMs
COJIHEYHBIX BCIIBIIICK: PEHTTEHOBCKOE U raMma u3iyueHus ¢ sueprueit ot 0,03 o
200 M»1B, nenTpoHoB ¢ sHepruer > 20 MaB, a Takke noToku 3neKTpoHOB 0,3—
108 M»aB, nporonoB 1-90 M»aB u sinep 2—40 MaB/nyk. [leTekTopbl 3apsiKeHHBIX
YaCTHUIl MO3BOJISIIA M3Yy4yaTh MOTOKU W CHEKTPbl COJIHEUHBIX DHEPTUYHBIX YACTHUIIL
(COY) B mosIpHBIX IIAaNKax, U3MEHEHHUE Pa3MEPOB MOJISIPHBIX MIANOK BO BpeMs
npuxoja K 3emiie KOpoHaJIbHBIX BhIOpOcOB Macchl (KBM), u3menenue cTpykTypbl
paaualMOHHBIX MOSICOB U MOTOKOB M CHEKTPOB YaCTHUIl B HUX B CIIOKOMHOE BpeMs
¥ BO BPEMsI MarHUTHBIX Oypb.

CneyeT OTMETUTb, YTO B HBIHEIIHEM LIMKJIE COJIHEUHOW aKTUBHOCTHU JIMIIb
Ha «KOPOHAC-®» wusmMmepsuiuch MOTOKM TraMMa-KBaHTOB C SHEPrUEd OKOJIO
100 M»sB, koTopbie MOTYT BO3HUKHYTh OT pacnaja HEUTpaJIbHBIX TUOHOB. 32 BCIO
UCTOPUIO CIYTHUKOBBIX HW3MEPEHUN 3aperucTpupoBaHO Bcero 11 Bemblmek c
TakuM uznydenueMm, u3 Hux 4 — Ha «K KOPOHAC-®». Bcero 3apeructpupoBaHo
11 Bcmbliek B HEMTpoHaxX, U3 HUX 3 3apeructpupoBaHo Ha «KOPOHAC-®». Bo
BCTIBIIIIKE 28 OKTSAOPS MOMUMO MOTOKOB FaMMa-KBAaHTOB OT MHUOHOB U HEUTPOHOB
OBLIIM TaK)Xe€ 3apEeTrUCTPUPOBAHBI MOTOKU MO3UTPOHOB, BO3HUKIIUX B PE3yJbTaTe
pacmana 3apssKeHHBIX MMOHOB. MIHTepecHou siBnsiercsa Benblimka 20 saBaps 2005 r.
Omna ObLIa 3aperucTpupoBaHa, KOrja CIYTHUK HaxoJuics BONM3M sKkBaTtopa. Bo
BpEMslI YMEHBIICHHS] TOTOKAa HHEPrUYHBIX TaMMa-KBaHTOB Ha (OHE IMOTOKa
raJlaKTHYEeCKMX  KOCMHYECKMX Jiydel ObUIO H3MEPEeHO  JOMOJIHUTENIbHOE
BO3PACTAHUE MOTOKA YHEPTUYHBIX 3apsDKEHHBIX 4YacTUll. Mcrmonp3ys MIMPOTHOE
reoMarHuTHOE 0Ope3aHue, Mbl MOKEM OMpEAETUTh YHEPruto 3Tux vactuil. Ha puc. 1
noka3aHa Bcrbllka 20 ssHBapsl B )KECTKOM TOPMO3HOM u3iaydeHuu 6—10 MsB u B
u3iyyeHun nuoHoB. [lpuBeneHsl Takxke maHHbie o moTokax COUY. Bospacrtanue
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37. ®UBNKA KOCMUYECKUX TNYYEWN

notoka COY Hawanocs Ha L~ 1,5 B 64 56 Mun. Bo3pacTtaHne HEUTPOHHOIO
MoHHUTOpa Ha ctaHiuu South Pole Hauanock B 6:49 UT. Peructparus mpoToHOB Ha
L ~ 1,5 ¢ noporoBoii 3Heprueid 6 I'2B ¢ 3ana3nplBaHMEM TOBOPUT O NPEIEIBHOU
SHEPIUM yCKOPEHHBIX MPOTOHOB.
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Puc. 1. CpaBHenue pe3ynbTaToB HaOM0AeHUH conHeuHo Benbiku 20 suBaps 2005 r.
B TEMJIOBOM peHTreHoBcKoM u3nyueHuu (GOES 10), ;xecTkoMm raMma-u3i1ydeHun
U B pelsATUBUCTCKUX dHepruuHbIX yacTunax (CORONAS-F)

I[Tomumo COY conHeuyHble BembIIKK conpoBoxkaawTcss KBM, kotopsie
BBI3BIBAIOT B MarHutochepe 3emin CuibHbIe TeoMarHuTHeie Oypu. Ha
«KOPOHAC-®» nipu 3ToM Habrogaoch 1Ba 3¢ hexra:

1. I'pannna nmponukHOBeHHsT npoToHOB COY ¢ sHepruen npecsatku M»sB
nepeMenanack C TIE€OMarHUTHOM WMHBApUAHTHOM IIMPOTBI ~63 nmo ~50° m
norJyionieHHas jo3a Ha MexayHapoaHoit kocmuyeckoi ctanuuu (MKC) B Takux
YCJIOBHUSIX MOXET OIPEAENATHCA HE MIPOTOHAMHU BHYTPEHHETO I05ICA, @ IPOTOHAMHU
CDUY. Takoit addexT Habmoga1Cs TToce Benbliiek 28 u 29 oktaops 2003 r.

2.Bo Bpemsa rnaBHOM (a3pl MarHUTHBIX Oyph JHEBHAs TpaHULIA
marauTocdepsl cMmemaercs ¢ paccrosiHust 10-11R3 go 4-5R3. Hounasa rpanuna
BHEIIIHETO Tosica mpu 3ToMm cMmemaercs ¢ L ~7-8 no L ~3-3,5. To ectb obnactb
3aMKHYTBIX JIpei(OBBIX 000JI0YEK PE3KO yMeHbIIaeTcsi. MOXXHO CKas3aTh, 4TO Ha
MaJIbIX BBICOTaX BHEIIHUI MOSAC HCYE3aeT U Mociie Oypu OH BOCCTAHABIIMBACTCS.
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Ha puc. 2 noxas3anel JUHMM pPAaBHOM HWHBAPUAHTHOW WIMPOTHI TPAHULIBI
IIPOHUKHOBEHUS COJTHEYHBIX SJHEPTUYHBIX IPOTOHOB € 3Hepruen 1-5 u 50-90 M»aB
B [O3[HUE YTPEHHHUE U BEYEpHUE 4Yachl B 3aBUCUMOCTU OT Dst Kp. BuaHo, 4to B
NO3JJHUE BEUYEPHHE YAaChl COJIHEYHbIE NPOTOHBI TMPOHUKAIOT TIyOxke, 4Yem B
YTPEHHUE U MOTYT IPEIACTaBIATh CEPHE3HYIO OINACHOCTH I MeXIyHapOaHOU
kocmuueckoi ctanuu (MKC).
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Puc. 2. JIuann paBHON MHBAPUAHTHOM IIUPOTHI IPAHUIIBI IPOHUKHOBEHUS COJTHEYHBIX
SHEPTrUYHBIX MPOTOHOB ¢ 3Hepruen 1-5 u 50-90M»sB B no3iHHe YTPEHHUE U BEUEPHHE YaChl
B 3aBucuMoctu ot Dst Kp

IIpoexm « METEOP-3M»

Cnytauk «Meteop-3M» No 1  sBisieTcsi MHOTOIIEIEBBIM  almapaTom,
OJIHOBPEMEHHO PEIIAIONIUM 33J1a4d U3YYEHHUs] MPUPOIHBIX PECYPCOB, KOHTPOJIS
COCTOSIHUS OKpY Karolen Cpelbl, THMIPOMETEOPOJIOTMYECKOTO "
renoreousnyeckoro odecriedeHusi. OH BBIBOJUTCS HA COJHEYHO-CHUHXPOHHYIO
opOuty paketoHocuteneMm «3eHUT» ¢ kocmoapoma baitkonyp 10.12.2002 r. Ha
opbuty ¢ BeicoToii 1018 kM u Hakmonenwem 99,63°. Tabnuma 1 comepkuT
napaMeTpbl OpOUTHI 1 OCHOBHBIC TEXHUYECKUE XaPAKTEPUCTUKH CITyTHUKA.

YcranoBnenusii Ha KA «Meteop-3M» Ne 1 kommuiekT mnpuOGOpoB MO
[EJICBOMY  HAa3HAUYEHHUIO  MOApA3JeNsIeTcs Ha  TpH  (PYHKIHMOHAIHHO
CaMOCTOATEIIbHbIE YACTH:

1. BuneoundopmanmonHslii npupoHo-pecypcHbiii komiieke (BMK-M1).

2. Kommiiekc HayuHo-u3mepurtenbHoi annaparypsl (BKHA).

3. Kommieke meteoposiornyeckoit anmapatrypsl (MP-700M).

Armnmaparypa reauoreouznueckoro oodecrneuenus, cosznanHas B HUMSAD
MI'Y, KI'N-4C u MCI'U-5EM npegHa3HaueHa [Jisi KOHTPOJIS COCTOSTHUS
OKO0JIO3eMHOT0 KocMmuueckoro mnpoctpanctBa (OKII), Bxirodas: KOHTpoJb U
MPOTHO3 BCIBIIIEYHON aKTUBHOCTU COJHIIA; KOHTPOJIb U MPOrHO3 PagualliOHHON
obcranoBkn OKII # cOCTOSSHUS TEOMAarHUTHOTO TIOJsS; TIPOTHO3 YCIOBUMA
pacupoCTpaHEHUsT  paJUMOBOJIH,  JUArHOCTUKY M KOHTPOJIb  COCTOSIHHSA
MarauToceps 1 noHochepsl. OMHUM W3 MPUKIATHBIX ACIEKTOB JKCIUTyaTalluu
armapatypsl KI'M1-4C u MCI'U-5EU sBasietcs obecnieuenne 0osiee HAIEKHOTO U
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37. ®UBNKA KOCMUYECKUX TNYYEWN

3¢ deKkTUBHOTO (HYHKIMOHHUPOBAHUS KOCMHYECKHX anmapaTroB 3a CYET ydeTra U
OTIEpaTUBHOTO  TporHo3a  remuoreodusmyeckoit  obcranoBku B OKII
COOTBETCTBEHHO Ha 3Tanax NpOEeKTUPOBaHUs U yrpaBiieHus KA.

Ilapamempovl opoumsl u 0CHOBHbBLE MEXHUUECKUe XAPaAKMePUCMuKU
cnymuuka «Memeop-3M» Ne |

MecTHOE COTHEYHOE BPEMsI BOCXOISIIETO Y37 «..c.vvveneenee.. 94 15 muH £ 15 MuH
BricoTa HaZi MTOBEPXHOCTHIO 3EMITH, KM .....eeevevreernreeennveennnnens 1018,63-10,71
HaKITOHEHHE, TPALT ...eeeiuiiiiiiieeiiieeiiee et 99,63
[Tepro OOPALLIEHUS, MHH.......c.veeerereeeereeeereenereesneeenneesnnnens 105,33+0,06
OKCHEHTPHCHTET ...veeuvteernireesiireesieeessteesiseeesiseesnaseesnnneesnneees 0,000806
VYTr10BO€ pacCTOSTHUE MEXAY BUTKAMU, TPAI ...eeervveeenreeannnen. -26,334
CyTO4HOE CMEIIEHUE JOJITOThl BOCXOIAILIEro y3ia, rpaf.....—8,670
[Teproa NBOMAPIIPYTHOCT . ...uvvveenereeenereeeereeenneeesneeenveeennnens 3 cyTok (41 BUTOK)
OOILAT MACCA, KT voeeeeiiieeienrreieeeeeeeeeeiiiueereeeeessssssssssseseesssssnnns 2600
Macca MOTE3HON HATPY3KH, KT v.veeeveeeereeeereennreesneeenveesnnnens 800-1000
CpOK paBOTBI HA OPOUTE, TOM ...uveenereenrrenreanreenieeeeeenaeeeseenenes He MeHee 3
[TapameTpsl TPEXOCHON OPUEHTALINH:

® TOYHOCTD, YTUL. MUH ...ceeuuveeenireenireenieeenieeesseessineesnaneenns 10

* TOYHOCTH CTAOWITH3AIMH, TPAT/C .c.vvverrreereenreeeereenveennne 0,005

N3MepeHns MOTOKOB aBpOpalbHBIX YacCTHUI[ IPOBOJMIIOCH CIEKTPOMETPOM
MCI'U-5EN. Cnexkrpomerp MCI'U-5EU BxitodaeT B celsi CIEAYIOIIME YEThIPE
VM3MEPUTEIIBHBIX MOJYJISl: BBICOKOUYBCTBUTEIIBHBIN CIIEKTPOMETPUUYECKUH MOMYJIb
HU3KOAHEPIUYHBIX MOJIOKUTEIbHBIX MOHOB (IIPOTOHOB); BHICOKOUYBCTBUTEIbHbBIN
CIIEKTPOMETPUYECKHI MOJYJIb HU3KO3HEPTUYHBIX 3JIEKTPOHOB;
HU3KOUYYBCTBUTEJIBHBIA  CIEKTPOMETPUYECKMHM  MOIYJIb  HHU3KOIHEPTUYHBIX
AJEKTPOHOB; MOJYJb HM3MEPEHUS HHTErPAIbHOrO MOTOKA 3apSKEHHBIX YaCTHIL
CpeIHUX OdHepruii (B OCHOBHOM, OJJEKTPOHbI C »dHeprueid Bbilie 40 k3B).
JleTekTupoBaHNE HU3KO3HEPTUYHBIX YACTHUII, PA3JCIICHUE UX T10 3apsay U SHEPTUU
OCYILECTBIIIETCS IBYMSI BUAAMHU CHEKTPOMETPUUYECKHX MOAYJIEH, COCTOAIIMUX W3
HWIHHAPUYECKUX DJIEKTPOCTATUUYECKUX AHAIU3aTOPOB, BTOPUYHBIX AJIEKTPOHHBIX
yMHOXuUTeIed Tuma BDOVY-6 (HU3KOUYBCTBUTEIBHBIM MOAYyJb) win BOIY-7
(BBICOKOUYBCTBUTEIBHBI  MOJYJIb), 3apsI0UyBCTBUTENIbHBIX YCHIUTEIEH U
dbopmupoBateneit HOPMaJIU30BAHHBIX MMITYJIbCOB. VYka3aHHble
CHEKTPOMETPUYECKUE MOJIYJIH OOECIeUUBAIOT U3MepeHus AuQdepeHInanbHbIX
HSHEPTeTUYECKUX CIIEKTPOB HU3KOAHEPIMUHBIX MOHOB (IIPOTOHOB) U AJIEKTPOHOB B
JINATa30HEe dSHEPrui 10"...2-10" x3B. JIlnHaMUYeCcKUil Auana3zoH W3MEpPEHUMN
HOHHOro KaHana cocrasimsier 10°...10° wactur/cm™ccp-xoB (I HOHOB eXMHUYHOM
sHeprum). JluHaMU4YecKnid uana3oH U3MEPEHU HU3KOAPHEPTUYHBIX AJIEKTPOHOB IS
ciexrpomerpa MCI'U-5EU B nenom cocrapnser 10°...2 10° wactumy/em’ ¢ cp k3B,

N3Mepenuss 3HEpPreTUuecKux CIEKTPOB 3JIEKTPOHOB U MOHOB (IIPOTOHOB)
MOTYT NPOU3BOJMUTHCS B JBYX PEXKUMAX: PEXKUM H3YyUYEHUs MPOCTPAHCTBEHHO-
BPEMEHHBIX Bapvaluidi B MEPUObl T€IMOT€OMAarHUTHBIX BO3MYILIEHUM (pexum 1),
IIPU OTOM IOJHOE BPEMS U3MEPEHMSI DHEPIETUUECKOIO CIEKTPA COCTABIIAET 2 C,
YUCJIO HHEPreTUYECKUX WHTepBanoB 10; pexuM IHMAarHOCTUKU (pexuM 2), mpu
TOM IIOJIHOE€ BPEMSI M3MEPEHHsI DHEPreTUYECKOro cmnekrpa paBHo 10 c, yucio
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37. ®U3UKA KOCMWUYECKWUX NYYEWN

PHEPreTUYECKUX HHTepBaoB cocTtaBisier 50. Pexxumbl paboThl ompeaenstorcs
KOHKPETHBIMU YCJIOBUSIMH IIPOBEJAECHUS H3MEPEHHH M 3aJar0TCS BHEIIHUMU
KoMaHJgamMu. M3MepeHus HHTErpaJibHOW WHTEHCUBHOCTU 3apsDKEHHBIX YaCTHUIL
CPEOHEN DHEPIMM OCYILIECTBISIIOTCS C IOMOIIBIO TOPLEBBIX Ta30pa3psAHbIX
JNETEKTOPOB. JIMHAMUYECKUN Auana3oH WHTETPATBHOTO KaHaja 10°...10° umn/c.
N3mepennst OCyIIEeCTBIAIOTCS B MOHUTOPHOM PEKHUME HE3aBUCUMO OT PEKHMMA
pabothl cnexktpoMerpa. Ha puc. 3 mokasaH npumep nepeceyeHus! aBpopagbHOro
OBaJIA.

keV

E ’
e

ut 02:00:27 02:03:37 02:06:47 02:09:57 02:13:07 02:16:17

MLT 784 7.19 555 163 23.10 2219
ILAT 6553 73.60 74.89 74.89 71.86 63.95
L 6 13 27 40 10 5

Puc. 3. CriektporpamMma moTOKOB 3JI€KTPOHOB,
u3MepeHHas cnyTHUKOM «Meteop-3M» 11.03.2003 r.

Ilpoexm Tamvana

K 250-netaemy tobunero MI'Y, 20 suBaps 2005 r., Obur 3amymieH Ha
NOJISIPHYIO KPYroBYylO OpOUTYy C HakjioHeHueM 82°, BbicoTorl 950 kM Mauiblit
CIIyTHUK «YHUBEPCUTETCKHI-TaThsiHa», OCHAILEHHBIA HAy4YHOW amnmapaTypou,
cozmanHoi B HUUMSA®D® npu axkTUBHOM y4YacTMM AaclUMpPaHTOB U CTYJEHTOB
¢usnueckoro ¢pakynprera MI'Y. 3a ron ycnemHoil pa®oOThl ObLIT MONXYy4YEH
00JbIIOM 00BEM IKCIIEPUMEHTAIBLHON KOCMO(PU3nYecKor MHGOpMAIMU, KOTopas
Jieryia B OCHOBY co37aHusi 0a3bl JaHHBIX KOCMHUYeCKHX skcrnepumentoB HUNAD.
Pa3pabGortan yHuBepcaiabHbIi HMHTEpdelc aocTyna K JaHHbIM uepe3 MHTepHer
(cosmos.msu.ru). J{ns ctynentoB gusnyeckoro akynsrera MI'Y, a Taxoke npyrux
BVY30B (B wacTHOCTH YIIBSIHOBCKOTO TOCYJAapCTBEHHOTO YHHMBEPCHUTETa) Ha 0Oaze
skcriepuMenTanbHo mHbopmanmu ¢ UC3 «YuuBepcurerckuit-TarbsiHay co3naH
KocMo(pm3nueckuii  mpakTukyMm. Co3maHbl cpeAcTBa A AMCTAHIIMOHHOTO
BBIITOJTHEHUS 3aJaHus IIPAKTUKyMa B cpene MHTepHeT.
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B cocraB HayyHOH anmapaTypbl MUKpociyTHHKA MI'Y «YHUBEpCUTETCKUM-
TarbsiHa» BXOAUT mpubOp A perucTpanuu yabrpaduonetoBoro nznydenus (YD)
B nuama3zoHe JiuH BoiaH 300—400 uMm. [IpubGop npeaHazHaueH Ijisi perucTpanuu
dbmoopectieHi  atMoc(epbl,  BBI3BAHHOW  Pa3jIMYHBIMU  UCTOYHUKAMM:
BJIETAIOUIMMU B arMmochepy 3apsLKeHHBIMHM YAaCTULIAMM KOCMHUYECKHMX JIydell u
paaualMOHHBIX IMOSACOB 3€MJIM, METeOpamu, »JJIEKTPUYECKUMHU pas3psgamMu B
atmocdepe. [letekropoM npudopa sBigeTcs POTOIIEKTPOHHBINA YMHOKUTEIb TUTIA
R1463. Jlmarpamma HampaBJIeHHOCTH C yriom o6030pa 14° dopmupyercs ¢
NOMOIIbI0  MHOTOKAaHaJbHOTO  Kojutumatopa. Ilome  3penuss  mpubopa
opueHTupoBaHo B Hajup. [Ipubop mo3BosseT peructpupoBaTh NOTOK Y@ B ABYX
TUNAX HU3MEpEeHuU. B mepBoM THmEe HU3MEPEHUN NPOBOAUTCS MOHUTOPUHI YD
(oHOBOTO CBEUEHUS aTMOC(eEphl uepe3 Kaxable 4 ¢ pU BpeMEHU UHTETPUPOBAHUS
64 Mmc. Bo BTOpOM THIE H3MEPEHMN PETHCTPALMS HAYMHACTCSI MO KOMaHJIE
CUCTEMBI YIIPABJIEHUS, OTOMPAIOIIEH CBETOBbIE CUTHAJIBI BBIIIE 33JaHHOTO I1OPOra,
KOTOPBIE PEFUCTPUPYIOTCS C BBICOKMM BPEMEHHBIM pa3pelieHueM. B aTom ciayuae
OPUMEHSIOTCS JIBA BapUaHTa M3MEPEHUM: a) C IJIUTENbHOCTBIO Pa3BEPTKU 4 M U
maromM usMmepeHuss 16 mc u (0) ¢ JUIMTENBHOCTBIO pa3BepTku 64 Mc ¢ 1mIarom
u3MepeHus 256 Mc; B KaXJ0M U3 BapUaHTOB M3Mepsiercs no 256 touek. Takon Tum
U3MEpPEHUN MO3BOJISIET TOJYYUTh BPEMEHHON MpOoQuiib BCIBIIIKU B aTMoc(epe B
nuarnazone 0,1-64 mc. OrpaHuYeHHBIE BO3MOXKHOCTH TEJIEMETPUU CIYTHHUKA
MO3BOJIAIOT NEpeAaTh Ha 3EMIIIO TOJIBKO OJIHY, CAMYIO SPKYIO BCIIBIIIKY 3a BUTOK.
Ha puc.4 npeacraBieHo pacmpeleleHde BCIbIIEK [0 reorpaguueckum
KOOPJIMHATaM.
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Puc. 4. Pacnpenenenue Benpimexk Y ® mmuTeabHOCThIO 1—4 Mc (KpacHBIE TOUKH)
U JUIUTENbHOCTHIO 10—-64 MC (CcHHME TOUYKHM) IO KOOpAUHATaM Ha 3emJie
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Cpemun 83 3apeructpupoBaHHbIX B stHBape—amnpene 2005 r. Bcmbimek 50
OKa3aJIuCh B 3KBATOPUAIIBHOM PaliOHE 3€MIIU 10° cur — 10° ror.

[TapameTrpbl 3aperucTpupOBaHHBIX Y@ BCHBILIEK: IATEIBHOCTh IOPSAIKA
MWUIMCEKYH]l, —HMX BpE€MEHHble MNpOQUIN, SHEPrusi, BbIACIECHHAas  BO
duyopecuentHoe YO cBeuenne mopsiaka 10'%...10" opr mosBomsioT cBA3aTh HX C
WHTEHCUBHO OOCYXJaeMbIMU B HACTOSILEE BpEeMs SJCKTPUUYECKUMHU paspsaaMu
MeX Ty obOjakamMu U noHOochepol (cripaiTel, roayObie cTpym) (Sprite, blue jet). ns
OTpeJeieHus] TUNAa pa3psia, BHI3BABIIEIO BCHBIIIKY B arMocdepe, HeoOXOIUMbl
3HAHUS CIEKTPAIbHBIX XapaKTEPUCTHK cBedeHus. PaboTa B 3TOM HampaBlieHUU
BEIIETCA.

3.7.2. PE3YJBTATBI TEOPETHYECKOI'O U3YUYEHUA
N MOAEJMPOBAHUSA NPOLHECCOB HA COJIHLE,
B MEXILUIAHETHOM CPEJIE U B MATHUTOC®EPAX 3EMJINA
U IJIAHET COJJHEYHOM CUCTEMBI

Mamemamuueckoe mooenupoganue konsekmuenvix npoyeccog na CoaHye

HccnenoBana poiib SSUEEUHBIX KOHBEKTUBHBIX Te€UeHUN U 3ddexta Xomia B
YCWICHHH U CTPYKTYPUPOBAaHHH COJHEYHBIX MAarHUTHBIX IIOJIEH W B JECHCTBHUH
MeXaHu3Ma Tio0anbHOro auHaMo. OCHOBHas uAed NPUMEHSEMOro IOoAXo0ja
COCTOUT B MHIMBUIYAIU3UPOBAHHOM («JI€TEPMUHUCTCKOM») ONHUCAHUU CTPYKTYP,
BO3HHMKAIOIIMX B TII0J€ CKOPOCTH W MarHuTHoM none. Mccnegyemslil
KOHBEKTHUBHBII ~ MeXaHu3M  (OpPMHUpOBaHHMS  XapaKTEPHbIX  MarHUTHBIX
KOHQUTYpalMii MOXET CIYXHTb 3JIEMEHTapHbIM «KUPIUYUKOM» TIJI00aIbHOIO
JUHAMO-MEXaHHU3Ma.

OCHOBHBIE UTOTH MCCJIEIOBAHUS:

1. Uncnennoe MOIEIMPOBAHUE SYEEUYHOM MAarHUTOIMAPOAMHAMHYECKON
KOHBEKIIMM B TOPU30HTAJIBLHOM CJIO€ KHUIKOCTU (CM. pUC. 5) TEpEeHEeCeHO Ha
CKMMaeMble cpefibl, a 00JacTb JOMYCTUMbBIX YCJIOBHHM 3ajaud pacliMpeHa —
BKJIFOUEHBI B PAaCCMOTPEHHE CIydyad HAKJIOHHOTO HA4ajdbHOTO MArHUTHOIO MOJIS.
IlokazaHo, 4TO B UCCIEIOBaHHOM o00JacTH HPOCTPAHCTBA IApaMETPOB
KAaueCTBEHHBIE 4YEpThl IPOLECCA, BBIABICHHBIE B pacderax Il HEC)KUMaeMOMH
KUIKOCTH, COXPAHSIOTCA. ECiIM HayalbHOE MarHUTHOE I10JI€ TOPU3OHTAIBHO, TO
IIECTUYTOJIbHAsl KOHBEKTHBHas s4elika (QOpMUPYET U3 HEro CTPYKTypy
YCUJIEHHOTO TIOJIsi, KOTOpasi B IIEJIOM SIBJISIETCSl OMMOJSPHOM U HAa KOTOPYIO
HAJIOXKEHbI MeNKue AeTaid. [I[puHInINanbHO HOBBIMM SIBISIFOTCS PE3YJIbTaThl IS
clly4as HaKJIOHHOTO HA4ajJbHOTO MAarHUTHOTO Mojisi. A MMEHHO, (popmupyemoe
YCWICHHOE TI0J€ NPEACTaBIsAeT CcO0OMl  CyNeprno3HuLMI0  OUIOJSIPHOM U
YHUIIOJIIPHON KOMIIOHEHTBI, M J0JIA MOCJIEIHENd TeM Ooublle, 4eM OoJIbIIe YroJl
HAKJIOHA HAYaJIbHOT'O MOJIsl K TOPU30HTAIIH.

B nienom pe3ynpTaThl TOKa3bIBAIOT, UTO B pACCMATPUBAEMOM KOHBEKTHUBHOM
MEXaHU3ME€ YCUJIEHUSI M CTPYKTYPUPOBAHHMSI MAarHUTHOTO TIOJS 3aJI0KEHBI
OO0JbIIME BO3MOXHOCTH JJii (POPMUPOBAHUS i1 Sify MAarHUTHBIX KOHQUTyparuil
TUIIA COJHEYHBIX. OHM CIEAYIOT W3 CaMOM TOIIOJIOTHMH S[YEEYHOTO TEUYCHUS.
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JlaHHBIA MEXaHWU3M TIPEACTaBIsACT COOON ambTepHATHBY IIUPOKO W3BECTHOU
MOJIETT BCILIBIBAIOIICH TPYOKH; €r0 BaXHBIM MPEUMYIIECTBOM SIBIISFOTCS JTydIast
COTJIACYEMOCTh C HaOJIOJICHUSIMU M OTCYTCTBHE HAJO0HOCTH B KaKUX-JTHOO
MPEANOJIOKEHUSIX 0 MEXaHU3ME BOSHUKHOBEHHUS CAaMOU TPYOKH.

2. Ilony4yeHsl TmiepBBIE pe3yJIbTaThl B PEIICHUH 3aJaud O TIJI00AJIbHOM
«IYEEYHOM» THAPOMATHUTHOM JUHAMO, JICWCTBYIOLIEM BO Bpalllarouieics
chepuueckoil o0osiouke Osiaromapss MPOUCXONAIIEH TaM SYEEYHOW TEIIOBOM
KoHBeKIIMM. [loka3aHa BO3MOYKHOCTb JEHCTBUS TAaKOrO MEXaHM3Ma JUHAMO,
KOTOpPBI B MIOOAJTBHOM MaciiTade MOJJIEPKUBACT 3HAKOIEPEMEHHOE «O00IIee»
MarHuTHOE T0JIe, a B JIOKAJIHbHOM — CHCTEMATHYECKH BBIPAOATHIBAET HOBBIC U
HOBBIC MAarHUTHBIC CTPYKTYpPHl (IIPEUMYIECTBEHHO OWIOJISPHBIC), KaKIas H3
KOTOPBIX CBA3aHAa C TOM WJIM WHOW KOHBEKTUBHOW sYerMKoW. HaijneH pexum, B
KOTOPOM KOHBEKIIUSI, HECMOTpPsI Ha BpallleHue, oOpa3yeT yCTONYMBBHIE, Majo
MEHSIIOLIME CBOW BHUJ MHOTOYTOJIbHBIC SUEHKHU (T.€. HE MPOUCXOAUT Mepexoaa K
MEPHUIMOHATIHLHO BBITSHYTHIM KOHBEKTHBHBIM BaJlaM — «O0aHaHaM»; CM. pucC. 6).

3. [lonyueno pemenne MIJ] ypaBHeHuit ¢ yderom sddekra Xomia u
MarHUTHOW BSI3KOCTH [IJIsI JIOCTATOYHO pa3peKEHHOW IUIa3Mbl TPU HAJIWYUU
rpaaveHTa miaoTHOCTH. Iloka3zano, yuto Ha ConHile U B arMocdepax 3Be3] Ha
BBICOTAX, TJe IUia3Ma paspexeHa U dpdekr Xouia MOXKET YNpPaBIsATh
U3MEHEHHUSIMU MarHUTHOTO MOJs, 3TOT 3(G(dEKT CcrocoOeH MNOopOoXKIaTh TOHKHE
CTallHOHApPHBIE TOKOBbIE CcJIO0M. OHUM MMEKOT BHUJ BEPTUKAIBHBIX «3aHABECOK),
IJIOTHOCTh KOTOPBIX MOBBIIIEHA U KOTOPBIE YIEPKUBAIOTCS MAarHUTHBIM IOJIEM C
60okoB. TOK B HUX HampaBlIeH MPOTUB JIOKAJTHLHOTO TPAJUEHTA TUIOTHOCTH TIJIa3Mbl
(BBEpX), a MJ1Ia3Ma YCKOPEHHO ABUKETCS BHU3.

(8) _Velocity _ (b)  B-field (c)  B-field (d) B

ool [— B

02f !
0.0
-0.2f

-0.4}

0 100 200 300 400

Puc. 5. JlelicTBue KOHBEKTUBHOI'O MEXaHU3Ma YCWICHUS U CTPYKTYPHPOBAHUS MAarHUTHOTO T10JIs
B CJIy4yae HayaJbHOI'O0 MarHUTHOTO MOJIs, HAKIIOHEHHOT'O K TOPU30HTAIU MO YIiioM 45°.
[Toxa3zaHbl nosie ckopocTell B cpe/iHeil TOPU30HTAIHON IIIOCKOCTH €104 (), MarHUTHOE I10JIe
BOJIM3M HIDKHEH rpaHuIlsl ciost (b) ¥ B €ro cpeHel TOPU30HTAIBHOM IJIOCKOCTH (C), a TaKKe
BEPTUKAJIBbHOE pacrpeielieHne MaKCUMAaJIbHbIX 10 sYeliKe 3HaYeHUH TpeX KOMIIOHEHT
MarHuTHOro noJjs (c). IlonaoxuTenbHbple 3HaU€HUSI BEPTUKAIBHBIX (z) KOMIIOHEHT BEKTOPOB
NIPEICTaBIICHbI CBETJIBIMU TOHAMU, OTpULIATEIbHbIE — TEMHBIMH,
TOPU30HTAJIbHBIE KOMIIOHEHTHI — CTPEJIKAMH



37. ®UBNKA KOCMUYECKUX TNYYEWN

Puc. 6. XapakTepHble 4YepThl CTPYKTYPBI Te€UEHHUS (CI€Ba) 1 MAarHUTHOTO TOJIs (CTpaBa) B 3a7a4e
0 STYEEYHOM JMHAMO, HalIEHHBIC I HEKOTOPOTO MOMEHTA BPEMEHH: CIUIONIHBIC JIMHUN —
W30JIMHUH TTOJIOKUTEIBHON paiaibHON KOMIIOHEHTHI BEKTOPA; IITPUXOBbIE — OTPUILATEIBHOIM;
IIyHKTUPHBIE — HYJIEBOU

Junamuxa maecnumocgeprnvix npoyeccos

Pa3paborana pauHamuueckass Mojenb wmaruurochepsl 3emuu  (puc. 7).
['mOkast cTpykTypa MOJENIM JaeT BO3MOXKHOCTb ONpPENETsTh CTPYKTYpy U
JUHAMUKY MarHUTOC(Q)EPHOIO0 MATHUTHOTO TOJIS, MCIOJIb3Ys JaHHbIE U3MEpPEHUN
apaMeTpoB COJIHEYHOI'O BETpPa U YPOBHS F€OMAarHUTHON akKTUBHOCTH. OJHUM U3
OCHOBHBIX PE3yJbTAaTOB HCCIIECIOBAHUS SBJISIETCS PAa3BUTHE MPEAMNOJIOKEHUS O
pOJIM TOKOBOTO CJIOS TEOMAarHUTHOTO XBOCTa B JUHAMUKE MarHUTHOW OypH.
Pa3BuThle MOAXOMBI TMO3BOJIIOT YCIENTHO pa3BUBATh MOJAEINA MarHuUTocdep
IJIaHeT-TUraHToB, T. €. Onurepa u CarypHa. MexayHapo/iHas opraHu3alnus Mo
CTaHAapTaM 0J100puiIa TMHAMUYECKYI0 MOJIENIb MarHuToc(hephl B kKauecTBe Oa3uca
JUISL PA3BUTHSL MEKTyHAPOIHOTO CTaHAapTa MarHuToc)epHOr0 MArHUTHOTO TIOJISL.

100

ad

-0 - s

Puc. 7. Kondurypanus MarHuTHBIX CHJIOBBIX TUHUN B MOJICIIH
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[Toctpoena mozenb mporecca OBICTPOM MEPECTPOMKH, MPOUCXOISAIIEH B
MarHuTocpepHor KOHUTYpaIluyd TOoche KaTacTpo(dbl MOTEPH pPaBHOBECHUS —
MozeNnb cyoOypeBod akTuBH3aluu. [Ipu YUCIEHHOM MOJEIMPOBAHUU METOJIOM
4acTUIL] OOHApYy»XEHO, YTO 3Ta MEPECTpPOMKa BKIIOYAET B Ce€Osl CyIIECTBEHHbBIE
AJIEMEHTHl CaMOOpraHu3alluu: MPOUCXOJUT CIOHTAaHHOE (OPMUPOBAHUE B
r€OMarHUTHOM XBOCT€ MpeneNbHO TOHKMX TOKOBbIX cioeB (TC) ¢ macmrabom
NopsiIkKa  JAPMOPOBCKOTO  paguyca  HMOHOB. OJTU  CTPYKTYpbl — WIparoT
OTPENEISIONIYI0 POJib B TpaHC(HOpPMALIUU AIEKTPOMArHUTHOM SHEPTUHU B SHEPTHUIO
IUTA3MEHHBIX MOTOKOB — Ba)KHEHIIEM ISl COJIHEUHO-3€MHOM (PU3MKH Tpoliecce.
BoisiBnen psig cnenuuyeckux OCOOEGHHOCTEH cTarmuoHapHbIX TOHKHMX TC B
Pa3TUYHBIX PEKUMAX: BOBHUKHOBEHHE KOJICOATECIbHBIX CTPYKTYP U CTAOMIIU3aIIUS
KoJe0aHuii, BOBHUKHOBEHUE «pa3ABOeHHBIX» TC, BO3MOXKHOCTh J1eCTa0MIN3AINN

IpEeU(POBBIX BO3MYIICHUM, BIWUSHHUE TSKEIOW HOHHOW KOMIIOHEHTHI — HMOHOB
KHCJIOpOJa. DTU OCOOCHHOCTH pealbHO HaOmogarTcss B TC B CIyTHUKOBBIX
DKCIIEPUMEHTAX.

UccnenoBana ycTOMYMBOCTH pacmpeAcsieHUsl Iula3Mbl B MarHutocdepe
3eMiId C LENbI0 BBISBIEHUS NPUPOABI MarHuToc(epHbIX Oyphr U CyOOypb.
[Ipennokena  HoBast ~ KOHUENUUS  (GOPMHUPOBAHUSA  IUIA3MEHHOTO  CJIOA
MarHuTocepbl 3eMiIM B KauyecTBEe TYpOYJEHTHOro cjeia 3a OO0TeKaeMbIM
NPENATCTBUEM. BBIIEIEHbl OCHOBHBIE HEYCTOMYMBOCTH, NPUBOIAIIME K
dbopMHpoBaHHUIO CiEKTpa TypOyJieHTHOCTH. [IpoBeieHo cpaBHEHUE TEOPETUUECKUX
npeAcKa3aHui TEOpUU MarHuTocqepHoin cy00ypu C JAHHBIMU
DKCIIEPUMEHTAIBHBIX HAOMIO/IeHUN. BbIaeneHbl NpUYUHBL, TPUBOIAIINE K
JOKaNM3allii Havajla B3pBIBHOM ¢a3pl CcyOO0ypM Ha DJKBATOPHAIBHOM Kparo
JUCKPETHOTO aBpPOPAJIBHOTO OBajla. B  KkayecTBe OCHOBHBIX IPUYUH TaKOU
JOKaJM3alliid pacCMOTPEHBI TypOylIn3anus IUIa3MEHHOTO CIIOSI U BOSHHMKHOBEHHE
ACUMMETPUYHOTO IO IIHUPOTE paclpeAeNieHUs] BBITEKAIOMIET0 W3 HOHOCHEpPHI
npoaoiapHOro Toka. [IpoBeleH aHanW3 [OaHHBIX HAOMIOJEHUM BO3MYIICHUMN
AIIEKTPUUYECKOr0 TOJIs Mepe] HayaioM B3pbhIBHOW (a3l cy00ypu. Ilomydenst
NOATBEPKICHUS PAa3BUBAEMbBIX TEOPETHUECKUX IMOAXOA0B, CBA3BIBAIOLIUX HAYaIO
B3PBIBHON (a3l cyOOypu C reHepanue JTOKalbHBIX SJIEKTPUUYECKUX TOJIeH B
00JaCTM MaKCHUMAaJbHOTO TPOJOJBHOIO TOKA, C TNPOHUKHOBEHHUEM XOJIOAHBIX
AJIIEKTPOHOB ~ HMOHOC(EPHOrO0  MPOUCXOXKIAEHUS B  00NacTb  MPOAOIBLHOTO
YCKOPSIIOUIETO TMOTEeHIMala Y (OPMUPOBAHHEM MOIIHOTO TOHKOTO JIMCTA
IPOJOJIBHOIO TOKa. IloJlydeHO 3KCIEepHMMEHTAIBHOE IOATBEPKIECHUE BBIBOJIOB
TEOPUU TOpSYETO PacCIOCHUs MarHUTOC(EPHOU MIa3Mbl BO BpeMsi T€OMarHUTHBIX
Bo3MylleHH. Iloka3aHO, 4YTO KOJBLEBOW TOK, OTBEUAIOIIMM 3a pa3BUTHE
aKCHUAJbHO-CUMMETPUYHBIX HA3€MHBIX BO3MYIICHHN BO BpeMs MarHUTHBIX OYpb,
UMEET BBICOKOUIMPOTHOE MPOJOJIKEHHE, MPOEUUPYIOIIEECs] Ha OCHOBHYIO 4YacTh
aBpOpaIbHOTO OBajla, W 4YTO B MarHutochepe 3emin MOTYT JAEHCTBOBAaTh
IIPOLIECCH], OrpaHUYMBAIOLIME POCT [JABJIEHUS BO BpEeMs MarHUTHOW OypH.
Pa3pabotana Tteopusi ¢GopmupoBaHuA NpOoPUIs JaBlIeHUS BO Bpemsi Oypu B
MarHuTocepe 3emiid, YYHUTHIBAIOIIAs KaK MPOIECChl NEpPEeHOoca IIa3Mbl U3
BHEIIHUX O0OJIacTeid BHYTpPh MarHutoc(epbl, TaK U 3alOJHEHUE BHYTPEHHEU
MarHuToc(epbl YCKOPEHHBIMH MOHAMU MOHOC(HEpPHOro mnpoucxoxjacHus. Pa3sura
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MCTOZMKA OIPCACICHHUA OaBJICHUS B BKBaTOpHaHBHOﬁ IINIOCKOCTH 110 JAaHHBIM
HU3KOJICTAIIMUX CITYTHHUKOB. MGTOI[I/IKa IMO3BOJIACT BOCCTAHABIIMBATHL HPAKTUYCCKHU

MTHOBEHHBIA TPO(uIib AaBieHUs (C BpEMEHHBIM pa3pelieHueM ~MUH) B 00JIacTsIX
MOYTH U30TPOMHOTO JIABJICHUS I1JIa3MBbl.

3.7.3. PE3YJIbTATBI AHAJIU3A JJAHHBIX
CIIYTHUKOBBIX U3MEPEHUI

Hccnedosanus paouayuoHHulx nosico8 3emiu u MacHUmHbX 0ypb

[To nanueiM m3mepenuit UC3 «Dnektpon-1-4», «Explorer-45y», «Monuus-1,
2», u ISEE-1 u monenu AP-8 moctpoeHa 3aBUCUMOCTh IMOJIOKEHUSI MaKCUMYMOB
NOSICOB MPOTOHOB, MOHOB He, C, N u O ot 3Hepruu (puc. 8). IIpsamble tuaun 14
JUISL K&KJIOr0 COpTa MOHOB COOTBETCTBYIOT Teopuu b.A. Tepckoro (m1s nono C
u O cpeaHee 3apsiioBoe cocTosiHue 5+ u 6+, cooTBeTcTBEeHHO). [loka3zaHo, 4yTO B

HIMPOKOM Juana3zoHe sHepruil npotoHoB (oT ~0,3 go 30 M»3B) Teopust xopoiio
OTHCHIBACT CTPYKTYPY MPOTOHHOTO MOsICA.

L
m 1H+ He 12C 160
6 -1 -3 v-3 m-g —
o-2 m-7
0-3 4a-8
v -4 _
<-5
-6
AT ]
X-8
¥\‘\- 2 —
~3
IMnHUK ; 0 1
2 - Wy —@—%0: : =
4 —
2-12He (}0\

0.1 1 E. MaB 10 100

Puc. 8. 3aBUCHMOCTD MMOJOKEHUS MAKCUMYMa PaJHAIlMOHHBIX TOSICOB MPOTOHOB, NOHOB
He, Cw O ot sneprun: 1 — mozaenb AP-8; 2 — «Onektpon-1-4»; 3 — «Explorer-45y»;
4 — «Momnus-1» (1970); 5 — «Momnunus-1» (1974); 6 — «Monuus-2» (1974);

7 — «Momaus-2» (1975); 8 — ISEE-1

HccnenoBanel IpoIecCchl, BIMSIOIIME Ha TPOLIECC YCKOPEHUS PEISTUBUCTCKAX
ANMEKTPOHOB Ha (aze BOCCTaHOBIECHMS MarHuTHOM Oypu. [lokazano, d4TO
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onpenessronmM (HaKTOpOM BO3pACTaHUSI TMOTOKOB JJICKTPOHOB SIBIISICTCS HAIMYHE
BBICOKOW CyOOYypeBOil akTMBHOCTH Ha (ha3e BOCCTAHOBJICHHMS MarHWTHOM Oypu. Ha
puc.9  TpUBOAWMTCA  3aBUCHMOCTh  IIOJIOKEHHS  MakCUMyMa  BO3pPacCTaHHS
PEIATUBUCTCKUX DJIEKTPOHOB L,x OT MaKCUMAJILHOTO 3a BpeMs Oypu 3HAYCHHS
Dst-Bapuanuu |Ds?|yax, NOCTPOEHHAs BO BCEM [JUANa30HE W3BECTHBIX aMILUIMTY]
MarHuTHBIX Oypb, BKIIIOYAs CaMyIO CHJIbHYIO OypIO 32 BCIO MCTOPHUIO KOCMHUYECKHX
uccienaoBanuii 13—14 mapra 1989 r. IlokazaHo, 4TO MHOTOYMCIICHHBIE JaHHBIC
CITyTHUKOBBIX HAOJIIONCHHIT XOPOLIO COOTBETCTBYIOT 3aBHCHUMOCTH |Dstlimax ~ (Linax) -

7
|Dstlmay=2.7510'1C

L max

3 I ACRRES
o HEO

® MeTteop
= OVI-9
A Polar

1 SAMPEX

20 50 100 200 400 1000
IDstlmax > HT N

Puc. 9. 3aBUcUMOCTB MOJIOXKEHUS MAKCUMYyMa T105ICa HH)XEKTUPOBAHHBIX BO BPEMsI MAarHUTHBIX
Oypb PENATHBUCTCKUX MEKTPOHOB (Lpmax) OT aMILTUTYABI MArHUTHOU OYPH (|DSt|max)

BpInonHeH aHanu3 JKCIEPUMEHTANBHBIX JAHHBIX, ITOJYYEHHBIX BO BpEMs
HKCTPEMAJIbHBIX COJHEYHBIX COOBITUN OKTAOPsI-HOs0ps 2003 r., MHUIIMMPOBABLINX
UCKJIIOYUTEIHHO OOJIBIIYIO CEPUIO MOIIHBIX FT€OMAarHUTHBIX Oypb. OTeuecTBEHHbIE
HKCHEPUMEHTAIbHBIE PECYPChl MPEJICTaBISIOT Ha JaHHBIH MOMEHT OOJIbLION
KOMIUIEKC Ha3eMHBIX U KOCMHUYECKUX HPUOOpPOB, AOCTATOYHBIX JUIS CEPHE3HOIO
UCCIIEJIOBAHUS TIPOILIECCOB COJHEYHO-3€MHOW AaKTUBHOCTH: B OKTsOpe—HOsA0pe
2003 r., xorma ConHue «IpopadoTaso» B IKCTPEMAIBHOM pEXUME, B
OKOJIO3€EMHOM ITPOCTPAHCTBE HAXOAWIOCH Cpa3y IIATh KOCMUYECKHMX AallllapaToB,
U3roToBlIeHHbIX B Poccuu, Ha OOpTy KOTOpBIX Haxonauiach amnmapatypa HUMAD
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MI'V: «kKOPOHAC-®», «Meteop», «Ixcrnpecc-A2», «Ikcapecc-A3» u MKC.
Hapsiny ¢ aTum ObuiM 3a1€iCTBOBaHbI TAK)KE€ POCCHICKME Ha3eMHble cTaHuu. Ha
0aze HUUAD MI'Y co3gana kosmabopanusi U3 HECKOJBKUX BEAYLIMX HAayYHBIX
opranmzanuii PO (http://www.kosmofizika.ru/buri/buri.htm) u mnpoBenensr aBe
MexayHapoaHble  KoH(pepeHuun  «CoJIHEUHbIE  3KCTPEMAaJIbHbIE  COOBITHS:
dbyHIaMeHTallbHas Hayka U Tpukiaanabie acrektey (HUUAD MI'Y, 12-14 urons
2004 r. u Apmenus, 26-30 centsops 2005) (http://see.magnetospere.ru).

Ha ocHoBe pa3pa®oTaHHBIX MOENIEH COMHEYHBIX KOCMHUYECKUX JIy4el H
IIPOHUKHOBEHUS YaCTHUI] KOCMUYECKHUX JIydeil Ha OpOUTHI U 3a 3aIIUTY KOMUYECKHUX
anmnapaToB  MCCIEJOBaHAa  KOppesUUs  3HAYEHUW  MOIJVIOIEHHOW  JI03bl,
3apEeruCTPUPOBAHHON IITATHBIMU JO3UMETPAMH HAa IE€OCTAlMOHAPHOM CIIyTHUKE
«Ikcmpecc-A3y», opOutansHOi cTaniuu «Mup» 1 MexIyHapoJHON KOCMUYECKOM
CTaHIIMM BO BpeMsS OOJBIIUX COJHEUHBIX COOBITHI. YCTaHOBIEHO XOpoIlee
COTJIACHE PACUETHBIX U KCIIEPUMEHTAIBHBIX JTAHHBIX.

Bpemennvie u cnekmpanvrvle xapakmepucmuxu Hcecmro20 usiy4eHus

DPEHM2eHOBCKUX NYIbCAPO8 8 OBOUHBIX CUCEeMAX

JlaHHBIE pEHTIT€HOBCKMX HW3MepeHHi Ha cnyTHuke «lIpornos-9» wu
opOutanbHOU cranmu «Mupy» (anmaparypa ['PU®) Obuin npoaHaqu3upOBaHBI C
LEJIBI0 UCCIIEOBAHUS TUHAMUKH KECTKOTO M3JTy4YEeHHS] TPAH3UEHTHBIX ITYJIbCAPOB.
B mone 3peHus peHTreHOBCKUX MPUOOPOB B ITUX IKCIEPUMEHTAX HAXOAMIIKCH
cineayromme TpanzueHTtHele (Be) mynbcapsl: A0535+262, GS1722-36, 4U1145-
619, A1118-615, EX02030+37, Sct X-1, SAX J2103.5+4545, IGR 16320-4751,
IGR 16465-4507. Ilynbcupyromme KOMIOHEHThl W3JIyYEHUS HCTOYHHKOB
A0535+26 u GS1722-36 ObUTK BBIJCICHBI HA JJOCTOBEPHOM YPOBHE 3HAYMMOCTH.
JUiss  ocTanpHBIX IyJbCapOB IOJIYYEHbl BEPXHHE MPENEIbl HWHTEHCUBHOCTHU
nepuoaudeckux myibcauui. [lepuoanueckunii komnoneHT uznydenus A0535+26,
CBSI3aHHBIN C mMyJbcalMsMH, HaOmojancs Ha (as3e cmaja BCOBIIKA 3TOTO
uctounuka. Cpeanue ¢a3oBble NpoGUIN MyJIbCALMK OBUIM MOCTPOEHBI IS
pa3IUYHbIX SHEPreTHUECKUX AMANa30HOB HA Pa3HbIX CTAAMSIX CHaZa BCHBIIIKU.
®dopma 31X npoduseil TUMUYHA 1Jis1 «OOBIYHBIX» Bemblliek Be mynbcapoB. boin
MOJIyYEHBI SHEPre€TUYECKHE CIIEKTPbl MYJbCHUPYIOIIET0 KOMIIOHEHTA ISl Pa3HBIX
BPEMEHHBIX HMHTEPBAJOB. OJTHU 3aBUCUMOCTH TOATBEPKAAOT  M3BECTHYIO
KOPPEJSIUI0O MEXKIY CKOPOCTHIO M3MEHEHHMSI YacTOThl MYJbCALMI M BEIMYUHOU
PEHTTEHOBCKOTO IMOTOKAa: Ha (pa3e cmaja BCIBILIKA HUMEET MECTO 3aMejieHHe
BpalllcHUs] HEWTPOHHOW 3BE3Abl M COOTBETCTBEHHO HEKOTOPOE YBEJIHMUYEHHUE
[IEpUO/Ia ITYJIbCALUN.

Cpennue ¢ha3oBbie MPOGUIN MyJIbCAIMN U YHEPTreTUYECKUE CIIEKTPHI OBLIN
NOJyYeHbl JUIsl OJHOTO BPEMEHHOTO0 HHTEpBaJia HAOMIOIEHUI MmyJbcapa
GS 1722-36. Hannyunnyro anmpoKCUMAIAIO CIIEKTPa Ta€T CTENEHHAs 3aBUCUMOCTh
¢ mnokazareneM ~1,2. Takoil CHEKTp HECKOJBKO IKECTYE  THUIIMYHOIO
DHEPreTUYECKOTO  CIEKTpa  IYJbCHUPYIOLIEr0  KOMIOHEHTa  M3Iy4YeHUs
TPaH3UEHTHOIO ImyJbcapa. Tabmuua 1 comepXUT MOTOKM 3HEPTUUM U BEpPXHUE
Ipesebl Ha NOTOK SHEPIUH MEPUOJIUUYECKOr0 U3JIyYeHHs IMyJbCapOB B JUAIA30HE
25-50 k3B no nanubeM 3kcniepumenta ['PUO.
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37. ®UBNKA KOCMUYECKUX TNYYEWN

Taoauna 1
NutepBan HuTepBan
TTybcap IOMCKa, ¢ izg::&i fﬁiﬁei na6mozenns, TID Hm;);j(i;gg ;@B,
Ha4daJiIO | KOHCI Ha4yaJio KOHE
4U1538-52 528,54 | 529,80 528,6585 10611,5 10615,2 1.86E-10
GX301-2 670 682 681,0352 10072 10581 1.50E-09
A0535+26 102,7 103,8 103,3563 10614,4 | 10614,6 3.71E-10
4U1145-619 |291 296 291,319 10092,76 | 10095,67 7.83E-10
Al1118-615 405 408 405,54 10385 10454 1.12E-09
GX1+4 120 128 123,2421 10102,46 |10103,582 2.86E-10
OAO1657-41 | 37,40 | 37,75 37,716 10072,661|10087,781 8.70E-10
Vela X-1 283,00 | 283,55 283,122 10612,063|10612,333 2.81E-10
GS1843-02 94,1 94,6 94,5337 10604,659(10610,175 2.03E-10
4U1907+09 |439,6 |441,4 440,2933 10380 10500 2.31E-10
Sct X-1 110 112 110,4524 10604,659|10614,978 1.76E-10
GPS1722-36 |410 420 415,8096 10604 10616 2.18E-10
EXO02030+37| 41,632| 41,667 41,6434 10102,396/10105,378 3.41E-10

Hccneoosanue sxcmpemanvHbix cOCMOSHUL COHEYHOU U 2eAU0CHePHOT

akmueHocmu Ha cnaoe 23-20 COIHeYH020 YUKd

BrlmonHeH cpaBHUTENBHBIN aHAJIU3 JaHHBIX O HECTAIMOHAPHBIX MpOIEccax
B COJIHEUHOU aTMocdepe u renrochepe 11 MepruoaoB BpeMEHH B OKTSIOpe—HOos10pe
2003 r. u HOsAOpe 2004 r. — suBape 2005 r. CyTHUKOBBIE JaHHBIC MO3BOJIMIN
Jydllle TOHSATh BO3MOXKHBIE MPUYUHBI SKCTPEMAIbHO CHJIBHBIX BO3MYIIEHHUM Ha
Connnie u B reiamocdepe, CBA3aB MX MPOUCXOXKIEHUE C MPOILECCaMH B HEApax
Connua. SBieHMs MEepeHOca SHEPruu, HMIYyJbca M MacChl B Pa3IUYHBIX
IPOCTPAHCTBEHHO-BPEMEHHBIX MacmTabax Ha CONHIIE OpraHU30BaHbI B HEPAPXHIO
B3aMMOCBSI3aHHBIX HEJIMHEHHBIX npoueccoB. [loaTBepxkaaeTCss BBIBOJ O TOM, YTO
KOpPOHaJIbHBIE BHIOPOCHI MAaCcChl U COJTHEUHBIE BCIIBIIIKKA HE CBSA3aHBI MEXy COOOM
MPUYUHHO-CJICICTBEHHBIMUA OTHOIIEHUSAMH, a TPEACTABJISAIOT JIMIIb MPOSBICHUS
JIBYX KaHAJIOB JWCCHUMaIuu cBOOOAHOW sHepruu B armocdepe ConHia B BHUJE
JBYDKEHUW TJ1a3Mbl U €€ U3IyYEHHs, OTHOCHUTENIbHYIO pOJIb KOTOPBIX MOKHO
0XapaKkTepU30BaTh COOTBETCTBYIONIMM Oe3pa3MepHbIM MapameTpoM. [lomydeHst
CBeJIeHUs O TJI00aNbHON acuMMeTpuH n3nydeHus CoJlHIa U MPOILIECCOB COTHEUHOM
AKTUBHOCTU. YCTaHOBJIEHO, YTO T€OMETPHUS JPYNTUBHBIX COOBITHI OTIWYAETCS
0OJBIIMM pa3HOOOpa3ueM, KOTOpOE HE CBOAMUTCS TOJBKO JHUIIb K «MAarHUTHOMY
NIEPECOETUHEHUION.

Oo6napyxeHo HoBoe siBjeHHe B atMocdepe CoiHia - oOpa3oBaHue, pocT U
WCYC3HOBEHHE TPHOOBUIHBIX OOJIAKOB BCIEACTBUE DPYINTHUBHBIX TPOIECCOB, YTO
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MO3BOJIIET TMOHATH MHOTHE HaOJIOJaeMble TeOMETpHUecKne H (hU3MUecKue
0COOEHHOCTH KOPOHAJIBHBIX BHIOPOCOB Macchl. [IpeasioxkeH u peann3oBaH crocod
BU3YaJIM3allM MAarHUTHOTO 10Jis B KOpoHe CoJHIIA. Y CTaHOBJIEHO, UTO T€OMETPUS
APYNTUBHBIX COOBITUM OTIMYAeTCs OONbIIMM pa3HooOpa3ueM MaciuTaboB U
CTPYKTYp, KOTOPbIE€ HE CBA3aHbl U3MEHEHUEM TOMOJOTUA MarHUTHOTO TOJIS.

UccnenoBana  nuHaMMKa — OTIEIBHOTO — METEJBHOrO  MpOTyOepaHiia,
HaOmoaasuierocss Ha CoJIHIIE U COMPOBOXKAAIOIIETOCS APYINTUBHON BCIIBIIIKOM. B
mpolecce MoAbeMa IMeTellb MPOTyOepaHila MPOUCXOIUI0 YCKOPEHHE U ObICTPbHIN
HarpeB. [Ipennoxkena cxema sBI€HUS, YKa3blBalONasl HA MPUHIIMIIMAIBHO BAXKHYIO
poib aeicTBuA ToAQOTOChHEpHBIX TMpoileccoB (HOPMUPOBAHMS —TI00ATHHOM
TOKOBOM LICTIH.

[TonTBepxknen nomyueHHsblil B 1990-e rr. pe3ynbTaT, CBUAETEIbCTBYIOLIUNA O
TOM, YTO OOJbIIas YacTh JKECTKOTO PEHTT€HOBCKOIO H3JIyYEHHS! HMITYJIbCHBIX
BCIIBIIIIEK TE€HEPUPYETCS B HU3KUX CIOSIX COJMHEYHOM atmocdepsl. B pesynbrare
aHaJIM3a BPEMEHHOr0 X0J1a TaMMa-u3inydeHus 2,2 MaB it BenbledHbIX COOBITUI
22.03.1991r. m 06.11.1997 r. ycTaHOBIIEHO, YTO pacCHpEeIeHUE IUIOTHOCTU
COJIHEYHOT'O BEILECTBA B MEPUOJ BCIBIIIKA OTIUYAETCS OT CTaHJAPTHOW MOJIETH
ConHia. YCTaHOBIIEHO, YTO BEPOATHOCTh TIE€HEpPAlMU COOBITUNA COJTHEUYHBIX
KOCMHYECKUX JIy4ed, B TOM YHUCJIE M BO BpPEMs JKCTPEMAIbHBIX TI'€OAKTUTBHBIX
COOBITHH, B JII0OOH MPOM3BOJIBHO B3SATHIA MEPHUOJ]] BPEMEHU 3aBHCHUT TOJBKO OT
CYMMBbI YUCEN CPEAHEMECAYHBIX COTHEYHBIX MATEH 3a 3TOT MEPUOL. MPEIIOKEHO
MOJIEJIBHOE OINKMCAaHHUE TEHEPALUH PEIATUBUCTCKUAX YaCTHUIl B MOIIHBIX COJIHEYHBIX
Bemblkax. IlokazaHo, YTO Takue BCHBIIKKM HMEIOT JnBe ¢aszpl. Ha mepBoit
HaAO0JII0/1aeTC TOPMO3HOE raMMa-u3iydeHue 10 sHepruii 60 MaB BKIIOYUTENBHO,
raMmMma-u3iydyeHue c¢ sHepruei, npesbimatomein 100 MaB, nossnsieTrcs numb BO
BTOpOoH (aze m 00JamaeT XapaKTepHBIM CIEKTPOM C MaKCUMyMOM B 00JiacTu
sHepruii 70 MaB. 3apeructpupoBano BbeicokodHepruunoe (>100 M»sB) ramma-
W3JIydEHUE W TIOTOKM HEUTPOHOB OT coJHeuHbIX Benbimek 28.10.2003r. m
04.11.2003 r., 4TO MpU COMOCTAaBIEHUU C JPYTUMHU HAOIIOACHUSIMHU IO3BOJIMIIO
OTIPEJEIUTh BpEMEHa U BBICOTHI YCKOPEHHMSI YaCTHULL 10 PENATUBUCTCKUX SHEPTUI U
BpeMsi UX BBIXOJla B MEXIUIAaHETHOE mpocTpaHcTBO. Co3maHa 0aza JaHHBIX,
OOBEAUHSIONMAs YHUCICHHYI0 M Tpapuyeckyro HUHOOpPMAIMI0O O MNPOTOHHBIX
BO3pACTaHUAX y 3eMJIM M HUX BO3MOXHBIX COJIHEUHBIX HcTOYHMKax (1144
MPOTOHHBIX COOBITUS ¢ dHEepruen >10 M»aB 3a niepuos ¢ 1975 mo 2003).
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