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1. MarHuTHOe coeauHeHue HabnroaatTensa ¢ uctouyHnKom CKIJl,
pacnpocTpaHeHue nonepek CUNOBLIX JIMHUU, YACTULLL MOTYT
YAEepXUBATbCA 3a (PPOHTOM YAAPHOU BOJIHBI.

2. PasnuyHas 3qppeKTUBHOCTb YCKOPeHUs yAApHOU BOSTHOU B PA3NTUYHBLIX
MeCcTaxX, MarHUTHoe coepguHeHue HabnroaaTens ¢ UCToOYHUKom CKIJ1 .
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Figure 3.5 Nulri-spacecraft examination of the intensiny-tima profiles viswed from 3 lonzimdes

with the spacecraft configuration indicated by the inset. Specira at the times indicated at A and B
are shown i the lower panals, Spatial invariance of the spectra seen at B coarrasts with the diverse
SpecTa seen at A

PasnuuHbie xapakTepHble BpemeHa cnaaa
B Ha4ase n KOHLe NPOTOHHLIX COBbITUM |,
B NO3AHen pa3e UHTEHCUBHOCTU U
CNeKTpbI, M3MepsaembIe Ha pasHeCeHHbLIX
KA B renuocopepe 0AUHAKOBLI, HET
aHusoTponum (McKibben, 1972).

Bo3moxHbIe HTepnpeTaumm:

3axeaT YacTuL 3a yAapHOU BOJNIHOU
(Reames, Barbier, and Ng, 1996) ;
3aNOJIHeHHas MarHUTHas by TbLiKa,
CCPOPMUPOBABLLIAACA HA pAHHEU CTaaUU
CME (Reames et al., 1997)

Pesepeyap ¢ yTeukou, cqpopmmpoBasLUUCS
3a cYeT NPOAOSIbBHOU U nonepeyHom
ANPPY3UU YaCTUL OT NTOKASIU3OBAHHOT O,
HO He 0643aTenbHO TOYeYHOro
uctouHuka (McKibben, Lopate, and
Zhang, 2001).
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HabnroneHua ¢ 3emnu 1

ACS SPT

perucTpupyer
NepBUYHbIE U
BTOpPUYHbIE FAMMA
KBaHTbI >150 k3B;
Bo3pacTaHug BbI3BAHHbIE
PenaTUBUCTCKUMMU
NPOTOHAMU He
npoTueopeyar
YCKOpeHUHo NpOTOHOB B
3MU30A4aX CONHEYHOoro
HXR n3nyyeHus
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HabnrogeHumsa ¢ 3emnu 2

»OTHOCUTENIbHO  HYNEeBOro
BPpEMEHMU POANTENbCKUX
BCMbIWEK B  /[AMaBMNa3oHe
nonrot E10-W80 conHeyHble
NPOTOHDI npuxogAaT Ha
3eMJIl0 0gHOBpPeMeHHOo. Het
AONTOTHOro 3ddekKTa.

» MaKCMMyM W Temn pPocCTa
BO3pacTaHMe UHTEHCUBHOCTU

NPOTOHOB onpeaenseTca
bYHKLMEN UCTOYHMKA.
» KpaCHblA — BOCTOYHOE

cobbiTe 7 mapta 2012.
nonepeyHaa andodysus.
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Richardson et al.,
>25 MeV Proton
Events Observed
by the High Energy
Telescopes on the
STEREO A and B
Spacecraft
and/or at Earth
During the First
~Seven Years
of the STEREO
Mission,

Solar Phys (2014)
289:3059-3107

82 1. G. Richardson e af.
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Figure ® Observations of the onset of the 7 March 2002 particle event. Shaded regions indicate the durations
of two X-class X-ray Aares at E27% {also evident as comtamination in the EPHIN electron channel) and E17¢
relative to Earth, both accompanied by fast halo CMEs. The vertical line gives the omset time of the bright
type 11l emissions observed by STEREC A and B {right panal) and at Earth that accompanied the first event.
Observations at STERED B {1 mimse averagesh clearly demonstrate that the onset of particle acceleration
was associated with the first event and not with the second; there is no additional featere in the intensity—time
profile that might be related to the second event.
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S5TA PLASTIC July 23 - 28 2012 ICME Event
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Russel et al., The very unusial
ICME of 2012 July 23: a blast
wave mediated by SEP, ApJ
770.38, 2013

Dst uHaekc mor 6bITb
~1000 nT npuHUMas Bo
BHUMAHUE CKOPOCTb
>2200 km/c , BenuuuHy
marHuTHoro nons >100
nNT U ANUTENbHOCTL
HanpaefeHHOCTU
MArHUTHOrO NON4 Ha For

Ngwira et al., Simulation of the
23 July 2012 extreme space
weather event: What if this
extremley rare CME was Earth
directed? Space Weather , vol
11, 671-679, 2013



BbIBObI

» KavecTBeHHO BpemeHHbIe Nnpopunu
UHTeHcuBHOCTU CKJ1, Habnroaarowmecs B
PA3SIMYHBIX TOYKAX resinocogepsr,
COOTBETCTBYHOT HAWMM OXUAGHUAM,
OCHOBAHHbLIM Ha HabIFOAEHUAX 3P PEeKTa
BocTtok-3anaa 8651m3mn 3emnum U YUCTIEHHBIM
mogenam pacnpoctpaHeHus CKJ1 ot 5
NPOTAXEHHOro UCTOUYHUKA U CyLLeCTBeHHOW
nonepevyHoU angapysunemn

« Ecnu nuHeliHoe paccTogHUe OT UCTOYHUKA
CKJ1 o MarHUTHOU CUNOBOU IUHUM,
coeAuHarowen ¢ HabnroaaTenem, meHblue,
TO UHTeHcusHOCTb CKJI1 bypeT 6onblie npu
CMOKOWHbBIX YCNOBUAX B CONTHEYHOM BeTpe.




Briroabr

« Ecnv Habnropatenb HaxoamuTca K 3anagy OT UCTOMHUKA
CKJ1 v BO3MYyLLEHUM CONHeYHOoro BeTpa, TO
3aperucTpupoBaHHas uHTeHcusHocTb CKIT byaeT 6onblue,
Yem B NpU LIeHTPANbHOM U BOCTOYHOM MNOJSIOXEeHUU
HabnroaaTens, Ha No3aHeu ctaauu cobbiTma. 31O
BbIFNAAUT, Kak BbimeTaHue CKJ1 Ha 3anaa
pacnpoCcTpaHAFOWMMUCSA BOIMYLLEHUSIMU CONHEYHOTO
BeTpa.

 Haubonbwue nHTeHcusHocTu CKJI1 HabnroparoTca B
0bnacTax, CKaTbIX BO3MYLLUEHUIMU COSTHEeYHOro BeTpa.

*  O@eKT pesepeyapa HabnFOAATETCA KaK B BO3MYLLEHHOM
CONHeYHOM BeTpe 3a yaapHou sonHon KBM, Tak n 8
CMOKOUHbBIX YCIIOBUAX COSTHEYHOrO BeTpa, MO3TOMY He
CBA3AGH C pacnpocTpaHeHuem yaapHou sonHel KBMe
renuocgepe, a onpeaenaeTcs nonepeYyHou audpagysmeun.



