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e Hegenko U.b., [Tapuukos C.I.
o UK®HUA CO PAH, 2. Axymck, Poccus, ievenko@ikfia.ysn.ru

e [IpoToHHBIE CHUSAHUA B DOMHUCCHUSIX aTOMapHOIO BOJOPOAA BO3HUKAIOT Kak
pE3YyIbTaT BHICHIITAHUNA SHEPTUYHBIX ITPOTOHOB U UX IEepe3aps/IKi Ha BBICOTAX CIIOS
E nonocoepsi.

e BrichimaHue MPOTOHOB MPOUCXOAUT M3 OO0JACTU MArHUTOCHEphl ¢ U3OTPOMHBIM
pacrpe/iesIeHUEM MMOTOKOB 3apsKEHHBIX YaCTHII,

e lI3oTponu3anusi MOXET ObITh BbI3BaHA MUTY-YIJIOBBIM PACCESIHUEM B TOKOBOM
CJI0O€ HA MarHUTHOM 3KBaTope C OOJIBIION KPUBU3HOM CHIIOBBIX JUHUHK [CepreeB u
Mainskos, 1988; 1992].

e HuskommpoTHass TpaHuUIla M30TPONMHBIX ITOTOKOB YacTHIl PETUCTPUPYETCS
HU3KOBBICOTHBIMM CITyTHUKaMU C TOJISIPHOM OpOUTOM.

e B0 BpeMs IPOTOHHOTO CUSIHUSI BO3MOXKHA CEJICKTUBHASI PETUCTPAIIUS BBICHITTAHUH
HU3KOYHEPTrUUHEBIX AIeKTpoHOB B 3muccuu 630.0 am [Ol] na BeIcoTax obmactu F2
HOHOC(EpHI (3JEKTPOHHBIX CUSHUI).

Tpernit Cummnosuym «IIPOI'HO3-2026» U3MHUPAH
r. Tpounk, 25-29 masn 2026
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All sky imager «Keo-Sentry»

e B »srom cooOlieHMu  TMpEACTaBIICHbI
pe3ynbTarhl aHaIW3a HAOMIONEHUM JUHAMUKU
IIPOTOHHOTO U BJEKTPOHHOTO CHUSIHUW Ha CT.

Maiimara (CGMC: 58° 202°)° Bo Bpems
MarHuTHou Oypu ¢ muaumymom SYM-H ~ -230

HTn 01 suBaps 2025 1.
e HaszemHble HaOMIOJEHUS COMOCTABICHBI C
U3MEPEHUSAMU MOJIOKEHUS U30TPOITHOMN

IPAHUIBI TIOTOKOB JHEPTUYHBIX ITPOTOHOB U
anekTpoHoB Ha ciryTHUKe NOAA-19.

e (C perucrpanueir cy0aBpOpaILHOTO TMHKA
AIICKTPOHHOM  TeMmIlepaTypbl Ha  CIIYTHHUKE
Swarm-C.

e (C wu3MepeHUS MM TIOTOKOB TMPOTOHOB U
anekTpoHoB Ha cnytHuke ERG  okxono
MarHMuTHOTO AKBaTOpA.

o CusgHUS PETUCTPUPOBAINCH KaMEPOM BCETO
HeOa «Keo-Sentryy. Bricokas
YyBCTBUTEJILHOCTh CCD Kamephl C
yMHOXKHUTelleM a3nektpoHoB (EM) mosBomser
uccaeaoBaTh AMHAMUKY (popmupoBanus SAR-
IyT, a TakXe OJJICKTPOHHBIX W MPOTOHHBIX
CUSTHUU.



Sol. Wind Ey (mV/m)

Corrected Geomagnetic Latitude (deg.)

dT=48 min Vx=-522km/s  January 01, 2025 y
DE——T— »/"\i — INHaAaMBKAHBIIMU C CEBGOXV

4861 HM,L0OYyC/TOBBA@IKHMAa M |
napamMeag@/oBe BieaifheaH B a
2025r.

® VYBeM4eHHUe IEKTpUUecKoro nojis Ey no
~12 MB/M 1npu BBICOKOW IIJIOTHOCTH
coimaeunoro Berpa (Np) BrI3BalIo:

e Pactmmpenne muddysHoro cusaus (DA)

- B 3MHccud 630 HM K DKBaTopy B BEYEpHEM
cektope MLT. AxtuBuzanuio cusHUM B
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; ., JIBYX dDMHUCCHUAX C OBICTPBIM CMEIICHUEM JI0

| 1. .. 3C€HUTA CTAHIUU U BO3HUKHOBeHHE SAR-
.. nmyru Ha rpasune DA.

. o= e Bropasg axkTuUBU3aALUA IMOCIE PE3KOIro

pocta Np nposiBWJIach B IBUKEHUHU MOJIOCHI

YMLT midnight

62 i T B omuccun 486.1 HM OT ceBepHOro
e f TOPU30HTA YEPE3 3€HUT CTAHIUM, a 3aTEM,
« \ B4 1U1IRL B M u B smuccuu 630 HM co ckopocthio ~ 180

| \[E ~ Proton aurora| | iF - M/C.
U H | .. e Jlanee, mPOTOHHOE CHAHHE HAOMIONATOCH
s CHNE TR {8 B | " HaO>KBarOpHANbHOI rpaHUIE PACIIMPEHHOMH
08486.L%11110 il 41‘2 1‘ l i i § it 18 S . 30HBI CHSHHM B KpacHOHM OMHCCHU Ha

Universal Time (hours) I€OMarHUTHBIX ITHpoTax 52-62°,
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M3obpaxeHna Bawwecoun D 663 BHY 6 .HIm (Bo B
HabniwageHWM NPOTOHHOTITO U 3MTE€KTPOHL

630 nm h=250 7Z=80 01.01.2025  486.1nm h=110 Z-80 630 nm h=250 Z-80  01.01.2025  486.1nm h=110 7= 80
Geomagnetic longitude (deg.) Geomagnetic longitude (deg.)
182 198 214 192 198 N 204 210 182 198 214

N
N

Geomagnetic latitude (deg.)
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Geomagnetic latitude (deg.)

15:51:24 UT
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17:38:36
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L0.026 111

0.0716 045

13:41:06 0.001 _0.25 0.0

ellpuBenensr un3o0paxkenuss B smuccusix 630 m 486.1 HM B MNpPOEKIMUM HA TMOBEPXHOCTH 3eMJIU B
T€OMarHUTHBIX KOOpAMHATAX JJIsl IECTU MOMEHTOB BPEMEHHU.



01.01.2025 8300 h=250 11:02:24 z= 80. 01.01.2025H 4861 [51=1 10 1T1:02:36 7=
N : : :
182 190 198 206 214 kR 192 198 204 210 <
/ 18.000 /
' ) |81
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OJnHaMMmkKa NPOTOHHOTNIO U O9NMTEKTPOHHOT O CUAHI
MNHTepBaA8OUTEt0O¥ckopeHunuem B 600 pas3 (Punbt
O Bropas aktuBu3arus nociie pe3koro pocra Np nposBuiach B IBHKCHHH ITOJIOCH B AMUCCHH
H-beta ot ceBepHOro ropuzonTa uepe3 3¢HUT CTAHIIMH, a 3aTeM, B B dMuccun 630 HM co
ckopocThio ~180 Mm/c.

O ITocne ~12 UT Habmronaaoch MOBTOPHOE BOZHUKHOBEHHE M JIBHYKEHUE K DKBATOPY IOJIOCHI B
H-beta.

0 /lanee, MPOTOHHOE CUSIHHE PETHMCTPUPOBAIOCH HAa SKBATOPHUAIILHOM IpaHuUIle pacIuPECHHOM
30HBI CUSIHUH, HA0JIF0IaeMOM B KpaCHOM AIMUCCUM Ha TEOMarHUTHBIX IIUpoTax 52-64°
(3TIEKTPOHHBIX CUSTHUN).
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ConocTaBneHne U3OTQP:
MOTOKORB 9 HEeEPTlI NY HBLBIX L
NONTOXEeHUEM NPOTOHHOI
cob6biTumM 01 auHBapa 2/
e CnytHuk NOAA-19 3apeructpuponain
U30TPOIHYIO IpaHUILy ITOTOKOB
SHEPTUYHBIX IPOTOHOB U 3JICKTPOHOB B
~1151 UT Ha reorpaduyeckoil mupoTe
~61.6° u ~61.4°, coOTBETCTBEHHO, BOJIN3HU
MepHudaHa CTAaHLIMU HAOIIOCHUN.

e [llupoTHOE pacmpeneneHue IMOTOKa
BBICBHITNIAIOIIUXCA IPOTOHOB B JIMHEHHOM
MacmTabe  COOTBETCTBYET  IMOJIOKEHHIO
MPOTOHHOTO CUSIHUS B 3TO BpPEMS.



January 01, 2025
T I .L,D,I/IHaMI/IKa MOJTOXEeHWMWS:S

60  Swarm-C 12:59:09 n o M3IMeEpPEHNMAM Te r
Passages 130°E SwarmC1l saHBapsa 2025
" Te peak i

e J[Ba mpoxojma cmyTHuka Swarm-C B
~1125 u ~1259 UT mnokazanu ObicTpoe

Electron Temperature (x100 K)

401 CMEIICHUE K SKBaTopy Te muka.
e [lonsapHusiii kpail Te nuka oToOpaxan
i 11:24:42 UT 1 n3smenenne ITOJIOKCHUS IIPOCKINU
153°E IJ1a3MoNay3bl BO BpeMsl MIaBHOW (a3bl
201~ v56.0° 58.9° 7| MarauTHO OypH.
I S N A T N
54 356 58 60 62 e M3orponnas rpanmuna B ~1151 UT
Geographic Latitude (deg.) HaxoAuJach Ha ~1.5° moJyisipHee MIUPOTHI

IIPOCKIHNH I1JIa3MOIIAY3bI.

January 01, 2025
630nm h=250km Z=80’ Geomagnetic Longitude (deg.) e Ha wm300paxkeHusx B
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N3MepeHMA NOTOKOB 23Heprl n ERGBX BPETMAL

HabnwaoeHMid eausapwrn 2025 T

e Ha opOute cnytHuka ERG B GSM koopamHarax mokazaHbl MHTEPBAJIbI C pErucTpalyen
MIOTOKOB IPOTOHOB W AJIEKTPOHOB, YCPEAHECHHBIX IO MUTY yIjiaM. ® BHYTpEHHs I'paHHIA
IOTOKOB ObLJIa 3apErUCTPUPOBAHA B BeUEepHEM U yTpeHHeM cektopax MLT. @ MHTEeHCUBHOCTH
NOTOKOB YAaCTHUIl JJIs psJla SHEPruil MpHUBEJCHA Ha JuarpamMMme crpaBa. ® BpIchimaHus
eKTpoHOB ¢ HeprusiMu 0.4-2 k3B BbI3bIBatoT cusgHus B smuccuu 630.0 HwM.

ERG Satellite January 01, 2025
v 88 keV _
= 45 keV 1,
B3 ) ' = 15 keV >
ERG Orbit January 01, 2025 2 B
1757-2046 UT g 5keV »
0212-0622 MLT = 2
2k - A o
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|1 00 MLT E T
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Omni Electrons ~ § 10° Tb
and Protons Flux g , @
T 18 1 B 10 -2
1245-1427 UT 5101 ~
| . ~— 2054-23|40 MLT S o’ 1250 UT | |
2 0 X 5) 3 4 12 14 16 18 20

GSM X (R) Universal Time (hours)



ERG Satellite January 01, 2025

_15 keV |——88 keV
— 5keV |——45keV

ConocTtTaBneHne BHY
rpaHMLybl NOTOKOB 3
yacTunuy B Mar HmMTOC

9 KBaTtTopunmaiadlbHbBM KDP
e OxoJi03eMHas TpaHULA IIOTOKA ITPOTOHOB
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Omni Protons Flux

1035 '3 obi1a m3Mepena B 1247 UT (~21 MLT) Ha
. I —_— ~ JUIONBHOM wmmpore -17°, B OKpEeCTHOCTH
—_ o
o0 70 TS04 footprints TGRE footprints . 3 T€OMarHUTHOIO SKBATOPA.
2 0 1 & e Commacao wmonensm |IGRF u TS04
2 Bx=-1211 [119"E E .
2 60 SM By=1325 |2IMLT S HPOEKIMs TOM I'PaHUILBI BJIOJIb
R B=1206 (L2830 92 yarmprhOro  mons  maxommmace  Ha
£ 50 301% reorpauuecKoii mmpore ~57°.
< 0 —-
3 -7 Mag. Lat. —— < e MarHuTHble U3MEPEHHS MTOKA3bIBAIOT, YTO
13 _ 14 rpaHMIla IMMOTOKAa 4YacTHull Oblda B 00JIACTH
Universal Time (hours)
KBa3U-JAUIOJBHOIO MArHUTHOIO TIOJA Ha
January 01, 2025 Geomagnetic Longitude (deg.) | ~2.8-3.1.
8300 h=250 12[:\]47:24 z= 80. 4861 h=120 12&45:06 7= 84. o
182 190 198 206 214 192- ) 15@ : 204 210 kR . [ ) Ha I/I306pa)KeHI/I$IX CI/IHHI/II/I, BHI/ISy,
* i OKa3aHO HOJIOKEHIE IPOCKIINN

OKOJIO3€EMHOM TPAHUIIBI ITOTOKA ITPOTOHOB.
BugHOo, 4rO0 rpaHuMna mOTOKA TPUMEPHO
COBIIQJAET C DKBATOPUAIBHBIM  KpaeMm
IIPOTOHHOTO U AJEKTPOHHOIO CHUSIHUM.




3akirouenue

Current O VIHTCHCUBHBIC CUSHHUS B COOBITHU
sheet 01.01.2025 BO3HMKJIM KaK CIICICTBUE POCTA
ANIEKTPUYECKOro noJisi Ey yTpo-Bedep u
IUIOTHOCTH COJTHEYHOTO BETPA.
O bricTpoe nBHKEHNE AUCKPETHBIX CHSHUI OT
CEBEPHOI0 TOPU30HTA K DKBATOPY HA IMIMPOTAX
DA cuauaia HaOmronaiocs B smMuccuu H-beta, a
3arem, 630 uMm [Ol].

O /lanee, npOTOHHOE CHSHUE PacIojarajioch Ha
0 — I3 — -¢|5 — ;; — ]I2 X oo AKBATOPUAJIBHOW T'PAHUILIEC PACIIUPEHHOMN 30HbI
ANEKTPOHHBIX CUSIHUM B aMuccun 630.0 Hm.

Plasma pressure

eHa cnytHukax NOAA-19 u Swarm-C 6b110 onpeiesieHO MOJ0KEHUE U30TPOITHON IPaHULIbl U
11a3Momnay3bl BO BpeMsi HaOII0ICHUS CUSTHUM.

e lI3mepenust Ha cnytHuke ERG mokasanu, 4ro BHYTpeHHSsI rpaHuIla TOTOKOB MPOTOHOB U
ANIEKTPOHOB ObLJIa B 00JIACTH KBa3U-JAUIIOILHOTO MarHuTHOro mojs Ha L~2.8-3.1. Ilpoekmus
rpaHuipl Obuta Ha 1-1.5° mosjsipHee MOJOKEHWs IUIa3MOIlay3bl MU MPUMEPHO COBHAJalia C
HKBATOPHUATIBLHBIM KPAaeM CHUSHUMH.

e Mkl noyiaraeM, 4to U30TPOINM3ALMS TOTOKOB SHEPTUYHBIX ITPOTOHOB B 3TOM COOBITHM ObLIA
BbI3BaHA YBEJIMYCHUEM pPaIUAIbHOTO TPajJMEHTa HWOHHOTO JABJICHUS Ha HKBATOPUATBHOMN
rpaHuIle 30HBI CHUSHUM U, COOTBETCTBEHHO, POCTOM IIONEPEYHOrO0 TOKAa BO BHYTpPEHHEU
MarHuTocgepe (CMOTpETh CXemy).



