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Gradual solar flares on April 21, 2002 (X1.5) and August 24, 2002 (X3.1) played an
important role in the formation of the modern paradigm of acceleration of solar energetic
particles (SEP). According to which, the difference in the observed ionic abundance of SEP
was due to acceleration on a quasi-parallel shock wave in the 1* event and on a quasi-
perpendicular shock wave in the 2" event. In our opinion, SEP were accelerated in flares,
and it was precisely the properties of flares that differed. In the 1* flare, the peak intensity of
radio bursts at 15.4GHz was more than an order of magnitude lower than in the 2", i.e. there
were no powerful acts of electron acceleration. After it only an increase in the intensity of
relativistic electrons and protons with similar time profiles was observed in the interplanetary
space. Contrary after the 2 flare in the interplanetary space firstly was observed an increase
of relativistic electrons intensity, and then a simultaneous increase in electrons and protons
with similar time profiles. These flares and subsequent events in the interplanetary space do
not contradict the scenario of prolonged stochastic acceleration.
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Jnutensubie conHeyHbie Benblku 21 anpens 2002 r. (X1.5) u 24 aBrycra
2002 r. (X3.1) ceirpanu BaxHYyIO poJib B (POPMHUPOBAHMU COBPEMEHHOW Mapa-
JUTMbl YCKOPEHHSI COJHEYHBIX DHEPIHYHbIX dacTull [1-2]. B HEl HOHBI yCKO-
pAIOTCS yIapHBIMUA BOJIHAMH, a pa3iuyue B HAOII0JaéMOM HOHHOM COCTaBe
00yCJIOBJIEHO YCKOPEHUEM Ha KBa3umapauienbHbIX (1-0e coObITHE) MM Ha KBa-
3UMNEPIICHIMKYISPHBIX YIApHBIX BOJHAX (2-0€ cOOBITHE) KOPOHAIBHOTO BBIOPO-
ca maccol (KBM). I1o Hamemy MHEHUIO, YaCTULIBI YCKOPSIIOTCSA BO BCIIBIIIKAX, U
BAJKHBI PA3JINUMs UMEHHO BCIBIIIEK, a HE YAAPHBIX BOJIH.

XapakTepuCTUKH PAacCMATPUBAEMBIX COOBITHI MpPE/CTaBIEHbI B TaOIUIIE.
JlanHbpie coObITHI B3sITHI ¢ caira (ftp:/ftp.swpc.noaa.gov/pub/indices/events/),
no KBM (https://cdaw.gsfc.nasa.gov/CME list/). Temmneparypa (7) m mepa
smuccun (EM) BCHBIIEYHON MJ1a3Mbl ObUIM paccuuTaHbl B makete SolarSoft.
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Bpemena (MuH) B Tabnuile AaHbl OTHOCUTEIBHO Hayaja paguoOM3IyyeHUs Ha
15.4 I'Tu B kaxxa0M cOOBITHHM. A — JaTa, HyJeBOe Bpemsi, Oaii BChblku, b —
HayaJlo ¥ MakCUMYyM BchbIKU B MirkoMm peHtreHe (SXR, GOES); B — Bpems
MakcuMyMa 7, BpeMs 3aras3fplBaHus MakcuMyma EM OTHOCHTEIBHO MaKCUMY-
ma 7; I' — Bpems nepBoro noseieHuss KBM (LASCO C2) u ero ckopocTth B
km/c; [ — Haumenspinas yactotra B RSTN perucrpupyemoro paauousinydeHus,
BpEMEHa €ro Havyajia 1 MakcuMyMa; E — Bpemsi U BeJIMUMHA MaKCUMyMa U3Jlyye-
Hug Ha 15.4I'Tn (c.e.n.); K — Bpemst Havyana paauo Bcruieckos I, IT u IV Tu-
noB; 3 — BpeMs Hayala pPOCTa CIJIAKEHHBIX CPEAHUX IOTOKOB IPOTOHOB
>100M»sB (GOES), snexkrponos 2.64—6.12 kaB (SOHO/ EPHIN) st iepBoit u
BTOpOil a3pl yckopenus [3]. JlaHHBIE SIIEKTPOHHBIX KaHAJIOB AETEKTOpa
EPHIN/SOHO B3SITHI 3/1ECh: http://www2.physik.uni-
kiel.de/SOHO/phpeph/EPHIN.htm, uaTerpansabix mpoToHHBIX KaHaioB GOES
B3sTHI TYT: https://cdaw.gsfc.nasa.gov/CME list/NOAA/particle/.

Taoauna.

A b B r Ji | E K 3
21.04.2002 25447 | +25 +19 245 +15 +9/+11/+40 +22
01:08 X1.5 22 | 2393 +3/+3 1900 HeT/+25

+35/+81
24.08.2002 -4/+19 +9 +34 245 +7 +7/+16/+22 +22
00:53 X3.1 10 1913 +8/+9 17000 +5/+28

[Tox ummynbcHOM (pa30i MOHMMAIOT BpeMs HAOIOICHUS KECTKOTO PEHT-
reHoBckoro (HXR) u MUKpOBOJTHOBOTO (1-) U3IYyUYEHUS O MAKCUMyMa MSTKOTO
pentreHoBckoro (SXR) uznyuenus, 3atem cienyrot B3peiBHas (asza u (asa cra-
na [4]. C ummynbcHOM (ha30ii MPUHSTO CBSA3BIBATH NEPBYIO (pa3y yckopenus [3],
¢ B3pBIBHOM (ha3oit u (a3oii cnaga — BTopyro ¢aszy yckopeHus. CoriacHO Tako-
My OIpEACNICHUIO B 1-0¥ BCHBIMIKE MMMyJbCcHas (asa mpmmnack 47 MUH, a BO
2-o#t — 19 muH, T.e. OHa BKJIIOYaIa B ce0s B3pHIBHYIO a3y, TaK KakK M0 HAIIAM
ornenka KBM npousomien 10 Havyana paauo Bcruiecka [I-tuma, 1o +10 Mun (cMm.
Tab1.). OTMETUM, 4TO B 3TUX BCHbIMKax SXR-MakcuMyM omnpesensicss MaKCu-
MyMoM EM, a ne makcumymom 7T (cMm. puc. 1(A, b) u tadmn.).
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Takxe Ha puc. 1(A, B) xopouio BUAHO, YTO BCIBIIIKH Pa3IMYAIUCh KaK MaKCH-
MaJIbHbIMU BennuuHaMu T v EM, Tak ¥ TEMIIOM UX pocTta. B 1-0i Benbllike 3TH
napamMeTpbl ObUIM 3HAYUTEIBHO MEHbIIIE, YTO, MO-BUIUMOMY, ObLIO O0YCIIOBIIE-
HO Pa3ju4leM HETEIJIOBBIX MPOIECCOB B MPEABCIBIIICYHON U UMITYJILCHON (a-
3ax.

[lepBasi BcmbllIKa XapakTEpU3yeTCsl HEBBIPAXKEHHON UMITYJIbCHOU (Da3oil B
SXR-uznyuenuu. 7' u EM (cMm. puc. 1A) MeII€HHO U TPOJOJKUTENBHO POCIU
OT HayaJia MPeABCIBINIEYHON (Da3bl 7O MAKCUMYMOB B UMITyJIbCHOMU (haze. [Ipu-
yeMm Ha rpaduke 7 BUIHBI HECKOJIBKO MAaKCHUMYyMOB, BBI3BAHHBIC OTIEIbHBIMU
ANU30/IaMU HarpeBa (YCKOPEHUsl HETEIIOBbIX 31eKTpoHOB). [Io maHHBIM paguo-
u3ydeHnsi B o0enx BembImKax (cMm. puc. 1B) mporeccsl B uMmmynbcHON (ase
pa3BHBAIKCH OT XpoMoc(hepsl 10 KOpoHEI. [Ipu cpaBHMMOI MHTEHCUBHOCTH W3-
Jy4eHHUs] KOPOHAIbHOUM miia3Mbl (245 MI') MakcuMalibHasi UHTEHCUBHOCTD |-
m3nyueHus (15.4 I'T') Bo 2-0ii Bcbllike ObliIa Ha TOPSAA0K OOJbIIe, yeM B 1-0ii.
Kpome Toro, Bo 2-0ii BCIbIIIKE UMITYJIbCHAs (pa3za ObLia sspko BeIpakeHa B SXR,
4yTO OOJIBIIIE COOTBETCTBYET KJIACCUYECKUM MPEACTaBICHUAM [4].

B pabote [5] paccmMarpuBainuch BCHBIIIKH CO CIa00M MMIyIbCHOU (ha3oi
[0 JIaHHBIM |l-U3JIyYEHHUSI, HO C MOIIHBIMUA MOTOKAMH COJIHEYHBIX ITPOTOHOB B
MexXIianeTHoM TipocTpadcTBe (MII). Spkuit ux npumep — 1-as Benbimka (21
anpenst 2002 r.). Takue coOBITHS HE YKIAABIBAIOTCS B OOIIUE CTATUCTUYECKUE
3aKOHOMEPHOCTH CBSI3U (DIIFOEHCOB IIPOTOHOB U LI-M3JIyYCHHS, HaliICHHBIC B [6],
YTO 110 MHEHUIO aBTOpa paboThl [7] B 0OYepeHOM pa3 CBUIETEILCTBYET 00 YCKO-
PEHUU MPOTOHOB Ha YJAapHBIX BOJIHAX, @ HE BO BCHBIIIKAX. Bropas BembIka co-
OTBETCTBYET CTAaTUCTUYECKUM 3aKOHOMEPHOCTSIM [6].

Cornacho [8], BEIOOp TOr0 WM MHOTO MEXaHU3Ma YCKOPEHUS ONpeIeIsaeT-
CA BO3MOXHOCTBIO YCKOPSThH 3JIEKTPOHBI 10 3Heprur 10 M»B, a nmpoTroHoB 10
>100 M»B. Mexanu3M yCKOpPEHHS HE KpUTHYECH JJis mepBod ¢aswl [3], HO ero
BBIOOp KPUTHYEH JjIsi BTOPOH (Da3bl, T/I€ YCKOPSIIOTCS M PEJISITHBUCTCKUE DJICK-
TPOHBI ¥ MPOTOHBI. TaKk Kak JIaHHBIC MO SAECPHBIM Y-JIUHUSM B dTUX COOBITHSIX
OTCYTCTBYIOT, TO 00paTUMCs K HAOIIOJIEHUSM COJIHEYHBIX 3JIEKTPOHOB U MPOTO-
HOB B MII (cm. puc. 2).
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CoOniTe B MII mocie 2-0i BCHOBIIIKK BBIACIACTCS TEM, 4TO ¢ +5 1m0 +22
MHUH HaOJI0J1a710Ch TOJBKO BO3paCTaHUE MHTEHCUBHOCTU PEISITUBUCTCKUX 3JIEK-
TPOHOB, YCKOPEHHBIX B UMITYyJIbCcHOM aze. IlepBrie rnekTponsl 2.64-6.12 M»B
(a=v/c =0.99) 6b1m 3apeructpupoBanbl SOHO/EPHIN na +5 mun. Eciin onu
BbIIUIM B 0-MOMEHT BpEMEHH, TO MpOLUIM NyTh S = 1.62 a.e. Ecau npoToHsl
MPOILJIN TAKOM € MyTh, KAK U 3JEKTPOHBI, TO BPEMS UX 3aJICPKKH JJIsI SHEPTUU
100 MbB (a=v/c=0.43) OTHOCHUTENIBHO OAJIEKTPOMATHUTHOTO M3IYUCHHUS
(BMN) 6yaet ~23 mun. [Ipotonsr ¢ sueprueit 500 MaB (a = 0.76), K KOTOPBIM
YyBCTBUTEJIbHBI MOJISIPHBIE HEUTPOHHBIE MOHUTOPHI, JOJIKHBI 3ala3/iblBaTh OT-
HocuTenbHO OMMUM Ha ~9.4 muH. Ilpu Takoil e JIMHE pacHpOCTPAHECHHS U
Havane GLE coOwitus B 01:17 UT £3 muH [2] (T.€., +24 +£3 MUH OTHOCHUTEJIHHO
0), oxxunmaembiii MoMeHT Bbixoja nporoHoB GLE B MII u3z Connua Oyner
01:00UT (+24-9.4 = +15 mun oTHOCUTENIbHO 0-MOMEHTA BPEMEHHN ).

Bo3pacTanus MHTEHCUBHOCTH PEIATHUBUCTCKUX JJIEKTPOHOB M IPOTOHOB
>100 M»aB umenu nmogo6HbIe BpeMeHHbIe Npoduin U Habmoaanuch B MIT mpu-
MEpHO ¢ +25 MUH B 000MX COOBITHUAX. ITO CBUIAETEIHCTBYET O TOM, UYTO DJICK-
TPOHBI U IPOTOHBI YCKOPSUIMCh OJJHUM U3 BaPUAHTOB CTOXACTUYECKOIO yCKOpe-
HUS, a He yaapHbIMU BoiaHamu [8—9]. Otmerum, uto aBTOp padotsl [10], yBe-
PEHHBII B YCKOPEHUU MPOTOHOB HA yAAPHBIX BOJHAX, HA 3TUX K€ OCHOBAHUSX
JIeJaeT BBIBOJI O BO3MOKHOCTU YCKOPEHUSI PEIATUBUCTCKUX AJIEKTPOHOB yJap-
HBIMU BOJTHAMH.

Otu HaOmoaaTeabHble (DAKTHI MOJHOCTHIO COOTBETCTBYIOT TE€M, KOTOpPbHIE
paccMaTpuBaIuCh HaMU B coObITUAX ceHTAOps 2017 roma [9] kak aprymeHT B
N0JIb3Y JUITMUTENIBHOTO CTOXACTHMYECKOr0 YCKOPEHHUS MPOTOHOB M 3JEKTPOHOB B
COJIHEUHBIX BeIbIKax. CocTaB MOHOB, YCKOPEHHBIX BO 2-0il Bcmblke [1-2],
00BsCHsSIETCSl OBICTPHIM M 3HAYUTEIBHBIM HCHApPEHHEM XpoMoc(hepHOro Belle-
CTBa B 00JIaCTh YCKOPEHUS BO BPEMsI UMITYJIbCHOM (ha3bl.

baaromapuocTu
Pa6ora ABC 1 AMC mnoanepxana cyocuaueit mo mporpamme «Ilmazmay.
HIOT" — cyGcuaneit mo mporpamme « HEPTOBBIICICHUEY.
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