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RESEARCH OF VARIATIONS OF SEISMIC ACTIVITY
IN CONNECTION WITH VARIATIONS OF STRUCTURE
AND DYNAMICS OF THE EARTH'S RADIATION BELT

Abstract. For earthquakes with a magnitude of M>4.5 that occurred on the planet in 1973-2017 (more than
220 thousand events in accordance with the NEIC USGS seismological catalog), the values of the Mcllvine
parameter (L) indicating the distance of geomagnetic lines to the center of the Earth at the equator, expressed in the
radii of the earth are calculated, The histogram of the distribution of the number of earthquakes depending on the
parameter L showed a decrease in their number with an increase in L, but two intervals stand out against the trend:
3.3< L >3.7 and 2.1< L >2.25, in which the number of earthquakes is statistically significantly decreased / increased
relatively to the trend. Deviations are positively correlated with an decreased / increased population of these lines by
high-energy particles in the radiation belt. After the magnetic storms devastate the external electron belt with the
concomitant formation of rings of relativistic electrons in the inner magnetosphere around certain L, an increase in
seismic activity occurs at the base of these lines on the earth's surface, but with a delay of ~ 2 months. So, after a
magnetic storm on March 24, 1991, an additional radiation belt was formed around L = ~ 2.6, and on May 30, 1991,
an M7.0 earthquake in Alaska occurred at the base of L = 2.69. After a magnetic storm on September 3, 2012, an
additional belt formed around 3.0< L< 3.5, and on October 28, 2012, an M7.8 earthquake occurred off the coast of
Canada at the base of L = 3.32. After a magnetic storm on June 23, 2015, a belt of relativistic electrons formed
around L = 1.5-1.8, and in September 2015 seismic activity significantly increased at the base of these geomagnetic
lines and it is interesting that at the same time on September 16, 2015, an M8.3 earthquake occurred in Chile, though
at the base of the lower geomagnetic line L = 1.12.
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Introduction. One of the areas of scientific research at the Institute of lonosphere of the National
Center for Space Research and Technology is the study of solar-terrestrial communications, including
solar-lithospheric communications [1-5]. Statistically significant correlations between variations of solar
and seismic parameters were established, but the physical mechanism ofthe correlations found has not yet
been developed. It is assumed that the Earth’s radiation belt can be one of the communication
intermediaries, since it is found the precipitation of charged particles along the geomagnetic line (L),
immersed in the earth's crust inside the region ofthe future epicenter [6-8]. Methods were developed for a
short-term forecast of strong earthquakes from the data on the precipitation of charged particles from the
radiation belt (Former USSR patent No. 1583906, IPC5 GO01V5 / 00, 08/07/1990; patent of the Russian
Federation No. 1762644 MPK5 G01V3 / 00/, 06/30/1994). However, in practice, these techniques are not
yet used. One ofthe reasons is that there is no statistically reliable information on the relationship between
processes in the lithosphere and the Earth’s radiation belt obtained on rather long series of experimental
data. This work aims to fill this gap to some extent.

Earthquake distribution depending on the value of the Mcllvine parameter. The Earth’s
radiation belt is mainly filled with electrons in the upper part and protons in the lower part. These particles

169


https://doi.org/10.32014/2020.2518-1726.50
mailto:admion1@mail.ru

News ofthe National Academy ofsciences ofthe Republic o fKazakhstan

undergo rotational and translational movements around and along geomagnetic lines in accordance with
the energy of charged particles [9]. Geomagnetic lines can be characterized by the Mcllvine parameter
(L), indicating (in terrestrial radii) the distance from the top of the line above the geomagnetic equator to

the center ofthe Earth [10].

Figure 1 - Meridional section of the Earth’s radiation belt with the Mc llvine parameter (L) from [9]

The studies were conducted according to the NEIC global seismological catalog (USGS)
(https://earthquake.usgs.gov/earthquakes/search). We used data on earthquakes with a magnitude of
M>4.5, recorded on the planet in 1973-2017 (more than 220 thousand events). For the epicenter of each
earthquake, the value of the parameter L was calculated by the technique presented earlier in [11], which
uses the computer codes of the GEOPACK program [12]. Figure 2 shows on a logarithmic scale a
histogram ofthe distribution of the number of earthquakes depending on the values of the parameter L at

the epicenters.

Figure 2 - Distribution of the number of earthquakes with M>4.5 recorded on the planet in 1973-2017
(more than 220 thousand events) depending on the Mcllvine parameter L

Figure 2 shows that the number of earthquakes decreases with increasing L, the observed trend (red
curve) can be approximated by the Lorentz equation:

Log N = Yo + (2A/n) [W/ (4 (L - Xc)2+ W2,

where N is the number of earthquakes, L is the Mcllvine parameter, Yo = 0.91 + 0.06; Xc = -1.36 £1.01;
W= 3.25+ 1.38; A =57.4 + 43.7, with a correlation coefficient of R = 0.98, and a probability of P = 95%.
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Figure 3 shows the deviations of the number of earthquakes from the trend, where two horizontal
dash-dotted lines indicate the double standard deviation SD = 0.17.

L-Shell (Re)

Figure 3 - Distribution according to the Mcllvine parameter of the deviation
ofthe number of earthquakes from the trend in Figure 1

In figure 3, two L-gaps (2.1 < L < 2.25) and (3.3 < L < 3.7) are distinguished, where positive /
negative deviations from the trend are statistically significant - exceed the 2SD level. Comparing figures 3
and figure 1, it is not difficult to understand that negative deviations in the number of earthquakes around
(3.3 < L < 3.7) coincides with the region of the radiation belt around L = ~ 3.5 (white color in figure 1),
which separates its internal and external parts and in which the population of magnetic lines by charged
particles is weakened. As for the positive deviations in figure 3 around of (2.1 < L < 2.25), they fall in the
region in radiation belt around L = ~ 2 (red in figure 1), where the population of geomagnetic lines by
charged particles is the highest.

The dynamics of the radiation belt and seismic activity. The main source of disturbances in the
radiation belt are magnetic storms, and especially strong ones. Immediately after the onset of the storm,
the outer electronic part of the belt “inflates” as it were, and begins to occupy not only the upper part of
the magnetosphere, but also its middle and inner parts. After a few days or weeks, the volume of the
electron belt is compressed, and after a few more days - weeks, it is restored to the state that was before
the magnetic storm. But, in the inner magnetosphere an additional belt of high-energy electrons is formed
around geomagnetic lines with smaller L, which can exist for several days up to a year or more [13-17].
Such an effect was first discovered after a strong magnetic storm that occurred on March 24, 1991. At this

time, the CRRES satellite was located on the geomagnetic shell L = ~ 2.6 and its instruments detected
powerful fluxes of electrons with E ~ 15 MeV and protons with E ~ 20-110 MeV [18]. These flows
formed a new (additional) radiation belt around L = ~ 2.6, which lasted about two years and was observed

also by the MIR orbital station [9]. Figure 4 shows a histogram of the number of earthquakes with M>4.5
at the base of L = 2.5 - 2.7 in different months of 1991. We see that the largest number of earthquakes
occurred in May, that is, approximately two months after the start of the magnetic storm. The strongest in
this situation was the M7.0 earthquake in Alaska, which occurred on 05.30.1991 at 13.29 UT with the
coordinates of the epicenter 54.570N, 161.610E at the base of the magnetic line L = 2.69, which belongs
to the new radiation belt.
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Figure 4 - A histogram of the number of earthquakes with a magnitude
of M>4.5 that occurred on the planet at the base of geomagnetic lines L = 2.5 - 2.7 in different months of 1991

During the operation of the Van Allen Probes satellites (2012-2019), two very bright cases of the
formation of new radiation belts after geomagnetic storms were recorded [14, 16]. In both cases, there was
an increase in seismic activity at the base ofthe geomagnetic lines of the new radiation belts, also with a
delay of about two months [19]. So, after a magnetic storm on September 3, 2012, an additional belt of
relativistic electrons formed around 3.0 < L < 3.5 [14], and on October 28, 2012, a strong M7.8 earthquake
occurred off the coast of Canada with coordinates 52.790N, 132.10/ at the base L = 3.32, which falls
precisely on the center of the newly formed radiation belt. Also, it was shown in [16] that after a magnetic
storm on June 23, 2015, a new belt of relativistic electrons formed around L = 1.5-1.8 (figure 5). Analysis
of seismic data in regions penetrated by geomagnetic lines L = 1.5-1.8 showed (figure 6) that their number
increased significantly in September 2015, which again shifted by a couple of months relative to the
beginning ofa magnetic storm.
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Figure 5 - Distribution over time and geomagnetic lines of the average daily values
ofthe electron flux with E = 1.06 MeV from April 2013 to September 2016 from [16]
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Months of 2015-2016 yrs

Figure 6 - The number of earthquakes with M>4.5 that occurred at the base
of the geomagnetic lines L = 1.5-2.8 in each month from January 2015 to April 2016

In figure 5, the arrow below marks the date ofthe very strong M8.3 earthquake that occurred in Chile
on September 16, 2015 with the coordinates of the epicenter 31.57°S, 71.67°W. On average, only one
earthquake with a magnitude of 8.0 or more occurs annually on the planet. Interestingly, in 2015, the time
ofthe occurrence of such an event was timed to coincide with the period of development of the additional
radiation belt after the geomagnetic storm, although on the lower geomagnetic line L = 1.12. We can add
that this case is not an isolated one, a similar situation occurred after the strongest geomagnetic storms in
late October - November 2003 (Halloween Storm), which resulted in the formation of a new belt of
relativistic electrons at L<1.5 [13], which lasted more than a year. During this period, three major
earthquakes occurred on the planet in a very short period of time (December 2004 - March 2005). They
are: M8.1, December 23, 2004; M9.1, December 26, 2004; and M8.6, March 28, 2005.

Conclusion Data on earthquakes with M>4.5 that occurred on the planet in 1973-2017 (more than
220 thousand events) demonstrate a statistically significant increase / decrease in their number at the base
of geomagnetic lines with enhanced / weakened population of charged particles in the radiation belt. The
process of emptying the external electronic radiation belt by a geomagnetic storm, followed by the
formation of a new (additional) radiation belt in the inner magnetosphere is accompanied, after about two
months, by an increase in seismic activity at the base of the geomagnetic lines of the new radiation belt.
The results may be considered as a factual material for the development of the physical mechanism of
solar-terrestrial, including solar-lithospheric relationships.

XK. W. XXaHTtaesl I'. A. XauuksaHl, C.A. MynunHey2 6.T. XKymabaesl, H.C. Toliwunesl

MoHochepa UHCTUTYTHI, «¥3TO» AK, Anmatbl, KasaxcTaH;
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XEPALL PAOUALUANBL, BENAEYNEPLIHLL AJUHAMUKACHI MEH BAPUALVSANAPBIHbLL,
K:¥PblI/IbIMbIHA BAVNAHBICTbl CENCMUKAbLL BEACEHA111K BAPUALUANAPBIH 3EPTTEY

AHHOTauua. XXyMbICTbIL, MaKCaTbl-HEM3M CECMOTEKTOHMKANbLIK 6Gengeynep MeH >XepALl, pafualusiibiK
fengeyulil, KypbibIMbl  )X3He [AMHAMWKacbl apacblHAarbl C3WKECTX [3peXecll aHblkTay. OpbuTanbik
cTaHumsnapbiHgarsl CantoT-6, >KacaHgbl xepcepx Meteopgarbl MWP, OREOL-3, Intercos-Bulgaria-1300,
GAMMA, SAMPEX, Demeter acnanTapbIMeH afiblHFaH H3TWXKeNepai Hen3re ana oTbIpbIn, AW N Xep CLULWLICLIEeH
6ipHewe caraT angbiHAa 60nalak aNUUEHTP ayAaHbl ilWiHAe XXep KblpTbICbiHA TUENreH FeOMarHUTAK Kyl Cbi3bIlbl
(L) 6oiibiHAarbl pagnauusnbik 6enmkTeH 3apsaaTanraH Genwektep Terinyi MYMKIH ekeHiH KepceTn [6-8]. byn
HaTWXKenep 6ypbiHrbl KCPO-aa naTeHTTep GeplureH pagvaunanbik 6enfikTeH OKTanraH GenwekTepgil Terinyi
Typanbl [epeKTep OOMblHIIA KYLIMN Xep CiNKiHiCTEPiHIL, OpHbl MeH YaKblTblH KbiCKa Mep3iMai 60/mkayabil,
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33ipNIeHreH 30TeMeNepLILy Henswe anbiHAbl: Ne 1583906, MMK5 G01V5/00, 07.08.1990 X, an KewHHeH Peceli
depgepaymsicoiHga: Nel762644 MIMK 5 G01V3/00/, 30.06.1994 . Anaiiga, ic xY3iHge 6yn sgktemenep ani e
naiiganaHbinmarigsl, ce6ebi ceicMuKanblK 6enCeHAINIKTIH arbiMfarb Bapuvaumsanapsl MeH XepAaL, pagualmsanbiK
6engeyi apacblHAarbl CINKecnK A3peXeci Typanbl HaKTbl TYCIHIK XXOK. YKor YLLiH, Kelibip aapexene, ocbl 60C OpbIH
L napameTplily M3HAepi 60WbIHLIA Xep CiNKIHICTEPiHIH caHblH 6eny rucTorpammachl anbiHabl. On Yuwin 1973-
2017 oK. nnaHeTaga opblH anraH M>4.5 marHuTygacbl 6ap >xep cinkiHictepi YwiH NEIC (USGS) >kahaHabik
CencmMonorusnblK KaTanorbiHbiH AepekTepi naganadbingbl (220 MbiH okura). Op6ip anuUeHTP YLWiH Xa/iblkapanblkK
reoMarHuTTi epicTiH aHblkTaManblik MogeniH (IGRF) xaHe GEOPACK 6argapnamacbiHbiH KOMMNbHOTEPIK KOATaPbIH
KONAaHy apKblibl L napameTpiHiH mMaw ecentenreH [12]. MarHutygachl 4.5 )3He ofiaH 4a Ken >Kep CLULILWCTepLuLL,
Tapany rucrorpammachl L napameTpiHe 6alifaHbICTbl 0napAbiH caHbl L yaralobiMeH asaiiranbiH kepceTTi (L MaHAepi
TeMeHri reorpauanbiK eHAepAeH Xorapbl, an Xep CLULILICTEPLUL, CaHbl eHAAKTL, YAralbiMeH asaiaTbiHbl 6enrw).
BalikanatblH TpeHs R=0.98 koppenauus kosdduumeHTa 6ap JlopeHy, TeHAeyiMeH annpoKcumaumsnaHybl MYMKiH.
COHbIMEH KaTap, ructorpaMmma TpeHp ascbiHaa ekl L-apanbiKTbiH 6eniHeTiHiH kepceTn: 3.3< | >3.7 x3He 2.1< | >2.25,
OH/a Xep CiNKIHICTepiHiH CaHbl CTAaTUCTUKANbIK XarblHaH TPEHAKE KaTbICTbl eA3yip TeMeHAereHHKorapblnaraH, 6yn
XepaiH paguaumanslk  6engeylifie  0Cbl FeOMarHUTTIK  CbI3bIKTapAblH TEMEeH/KOorapbl KOHbICTaHYbIMEH OH
6alinaHbICTbl. Paguvaumanbik 6enpeyfe 3apsatanraH GenleKkTepMeH KOHbICTaHY ThIrbI3AbIrbl XKOrapbl reomMarHuT
XeninepiMeH HeMmipneHreH ceficMuKanbliK GefnceHAi ewpnepfe celcMuUKanbiKk GenceHAinik apTTbl, an KOoHbICTaHy
TbIrbI3AbITbl a3 FEeOMarHUT >KeninepiMeH HeMipneHreH eHipnepge ceiCMUKanblK 6enceHAinik TemeHaeAi Aered
KOpbITbIHALI Xacanabl. Pagvauus 6engeynepiHferi AMHaAMMKaNbIK MNPoOLECTepAiH CeliCMUKaNbIK MpouecTepMeH
6alinaHbicbiH 3epTTey YuwiH CRESS, SAMPEX >3He Van Allen Probes cnyTHUra“meH anblHraH >X3He
XYMbICTapAarbl reoMarHuTTi fayblngaH KeliHri pagvaumsnblk 6engey KypbliibIMbIHbIH - ApaManblK e3repicTepi
Typanbl fepekTep KongaHbingbl [13-18]. [dpamaTu3M-reoMarHuWTTi faybln 6acTairaHHaH KeidiH pPensTUBUCTIK
3/1EKTPOHAAPMEH  KOHbICTAHFaH paguaunsansik - 6engeyaiH - CbIpTKbl — 6eniri  '"Anex g”'  >X3He >Koraprbl
MarHuToctepaHbl raHa emec, eTrneni kab6aTTbl (slot region) anagbl. BipHewe caraTTaH KeiiH (KYH) 31eKTPOHAbIK
6engey Kbicblnagbl, CoflaH KeliiH GipHewe KYHHEH KelliH - reoMarHUTTI gayblnra geiliH KannblHa KenTipinegi. bipak
COHbIMEH KaTtap, imri marHuTocepasa L napameTpuiwy, a3 Maw 6ap reoMarHUTK CbI3bIKTapAblH aliHanacbiHaa
PenaTUBMCTIK 3NeKTPOHAapAaH KocbiMLa 6enfey Kanbintacafbl, 01 6ipHewe KYHHeH 61p Xbinra AeiiiH >xaHe ofaH
na ken emip CYpe anagbl. Anrawl peT MyHAain acep 1991 xbinfblH 24 HaypbI3bliHAA rEOMarHUTTI JayblifaH KellH
CRRES [18] xa3He opbuTanblik ctaHuusackl "MUP™ [9], xepcepikTepiHae Tipkenai, xaua (KocbiMLa) pagnaunanbik
6engey L=~2.6 reomarHuT CbI3blK ailiHanacblHAa KanbinTackaH ke3ge. CeliCMONOruMANbIK [epekTephi Tangay
reoMarHUTTIK CbI3bIKTapMeH HeMmipieHreH eHipnepge L=2.5-2.7, ep CiNnKiHICTepiHiH caHbl ~2 alifjaH KeRiH an
1991 xbinrbl 30 Mamblpga anTap/biKTalh ecn, »KaHa paguauusanblik 6enfikke xataTblH L=2.69 reomarHuTTi Xeni
HerisiHge Ansickaga M=7. 0 ep cifkiHici opblH angpl. 2012 XbingblH 3 KblpMienHAe reoMarHuT AaybligaH
KewH "Van Allen Probes" »epcepiktepi 3.0 < L < 3.5 [14] reomarHuTTi >eninepaiH aiHanacbiHAa KocbiMLLA
paguaumsanbik 6engeyai Tipkegi, an 2012 XbinablH 28 KasaHblHAA ~2 aii eTKEH COH »XKaHa pafguaunansik 6engeyre
aTtaTblH L=3.32 HerisiHge KaHaga >karanaybiHgarsl KYWwTi M=7.8 xep cwwwa 6onabl. FeomarHnT LaybingaH
KewH 2015 »xbinrbl 23 MaycbiMaa L=1.5-1.8 reomMarHuT CbI3blKTapAblH aiHanacblHAa pPensiTUBUCIK
3NeKTPOHAapAbIH >XaHa 6enfeyi KanbiNTacTbl, an OCbl CbI3bIKTapAblH HEN3BAe CelCMUKanblK GenceHAinik Tek
2015 XbIngblH KblpMiierwe AeliiH raHa eH >korapbl feHreire XeTTi. AnbIHraH HaTUXenepai KYH-Xep, OHbIH iWiHae
KYH-nutocthepanblk  GainaHbiCTapAblH  (M3MKaNbIK  MexaHW3MiH 33ipney YIiH HakTbl MaTepuan peTiHge
KapacTblpyra 6onagsbl.
TyLWH ce3gep: paguaunsnbik 6engey, reoMarHuT faybin, XKep anll wc

X. W. XXaHTtaesl, I'. A. Xaunkanl C.A. NynnHey?2 b.T. XXymabaesl, H.C. Toliwnesl

WMHcTnTYT noHocgepbl AO «HLLKNT», Anmatbl, KasaxcTaH;
MNHCTUTYT KOCMUYECKMX uccnegoBanuii PAH, Mocksa, Poccus

WCCNELOBAHWE BAPVUALNYA CENCMUYECKOWN AKTUBHOCTMU
B CBA3M C BAPUALUAMU CTPYKTYPbl U AMHAMUKN PAAVNALMNOHHOIO MOACA 3EM/IN

AHHoTayua. Llenb paboTsl - onpefennTb CTeMeHb COOTBETCTBUSA MEXAY CTPYKTYPOI U LUHAMUKON OCHOBHbIX
CeiCMOTEKTOHNYECKMX MOSICOB M pagvaunoHHOro nosica 3emnu. MOCTaHOBKY 3afayn 06YCNOBUAM pe3y/bTarThl,
nosyyeHHble npubopamn Ha opbuTasbHbIX cTaHumax CanwoTt-6, MUP Ha WC3 Meteop, OREOL-3,
INTERCOSMOS-BULGARIA-1300, GAMMA, SAMPEX, DEMETER, koTopble MoKa3anu, 4TO 3a HECKOJ/IbKO
4yacoB nepej CUbHbIM 3eMIETPACEHNEM MOXET MPOUCXOANTL BbIChINaHWE 3apsHXKeHHbIX YacTuL, U3 paguaLMoHHOro
nosica BAO/Mb FeOMarHUTHOW CWNOBON nuHMM (L), MOrpY>XeHHOM B 3eMHYI KOpY BHYTpU palioHa 6yayliero
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anuueHTpa [6-8]. 3T pesynbTaTbl NernvM B OCHOBY pa3paboTaHHbIX METOAMK KPaTKOCPOYHOro MporHos3a Mecrta u
BPEMEHU CUMbHBIX 3eMNeTPSCEHUI N0 JaHHbLIM O BbIChIMAHUN 3apsSOKEHHbIX YacTuUL, U3 pafualMoHHOro nosca, Ha YTo
6b11M BblfaHbl MaTeHTbl B 6biBwemM CCCP: Ne 1583906, MIMK5 G01V5/00, 07.08.1990r, a notom B Poccuiickol
depepaunn: Nel762644 MIK5 GO1V3/00/, 30.06.1994 r. OpHako, Ha MNpPaKTUKe 3TU METOAWKM MoKa He
MCNOMb3YHTCSA Y OTYACTM MO TOM MPUYMHE, YTO HET YETKOIO MOHWMMAHUA 0 CTEMEHN COOTBETCTBUS MEXAY TEKYLLMMU
BapuauusaMmn CeMCMUYECKON aKTUBHOCTU W pagnaLMoHHOro nosica 3eman. [nsa ycTpaHeHUs, B HEKOTOPOWA CTeneHu,
[aHHOro npobena nofyyeHa rmctorpaMmMa pacnpegeneHns KoamyecTsa 3eMIeTPACEHNIA NO 3Ha4YeHUAM napameTpa L.
[Onsa 3toro 6bIIM KMCMOMb30BaHbl [JaHHble rno6anbHOro celicMonoruyeckoro katanora NEIC (USGS) ans
3eMMIETPACEHNIA ¢ MarHUTyao M>4.5, npousoweawnx Ha nnaHete B 1973-2017 rr. (6onee 220 TbicAY COObITWIA).
[nsa kaxgoro anuueHTpa ObINO paccuMTaHO 3HayeHWe MapaMeTpa L ¢ MCMoMb30BaHUEM  MEXAYHApOAHOA
cnpaBoyHoli Mogenu reomarHuTHoro nonsa (IGRF) u komnbloTepHble Kogbl nporpammbl GEOPACK [12].
vcTorpamma pacrpegeneHus KOAMYecTBa 3eM/IETPSACEHUIA C MarHUTYAoR 4.5 1 6onee B 3aBUCMMOCTM OT NapameTpa
L nokasana, 4To WX KO/MMYECTBO YMEHbLUAeTca C yBenuyeHuem L (3HauyeHus L yBenMumBarOTCA OT HU3KMX
reorpamuyeckux LUMPOT K BbICOKMM, & KOMMYECTBO 3eMNEeTPACEHUIA, KaK U3BECTHO, YMeHbLUAeTCH C YBENNYEHUEM
WwmnpoThl). Habnogaemblii TpeHA MOXeT OblTb annpoKCUMWUPOBAH YypaBHEHWEM JlopeHua € KO3 (ULUEHTOM
Koppenaumnm R=0.98. OAHOBpeMeHHO, ruUcTOrpaMMa Mokasana, 4YTo Ha (oHe TpeH4a BbIAENsAOTCS [ABa
L-npomexyTka: 3.3< L >3.7 n 2.1< L >2.25, Ha KOTOPbIX KO/IMYECTBO 3eMNETPACEHMIA CTAaTUCTMYECKM 3HAYMMO
MOHMXKEHO/MOBLILLEHO OTHOCUTENbHO TPeHAa, UYTO MOMOXKWUTENbHO KOPPENMPYeT C MOHWMXEHHOR/MOBbIWEHHOM
3aCe/IEHHOCTbI0 3TUX TEOMArHUTHBLIX JNMHWIA 3apsSXEeHHbIMU YacTuLuamu B pagumalMoHHOM nosice 3emnun. CphenaH
BbIBOJ, YTO B CeCMOAKTUBHbIX PErvoHax, MNPOHW3aHHbIX FEOMArHUTHbIMU JIMHUAMW C BbICOKON MNAOTHOCTLIO
3acefieHns 3apsXKeHHbIMU YacTULAMM B pajuaLnoHHOM Nosice, CeiCMMYECcKas akTUBHOCTb NOBbILLEHA, & B PernoHax,
MPOHU3aHHBIX TEOMarHUTHLIMU IMHWSAIMW C Masioil MJIOTHOCTbIO 3acefieHus, CeMCMMNYeckas akTMBHOCTb MOHMKEHA.
[ns nccnepoBaHnsa CBSA3WM AUHAMUYECKUX MPOLECCOB B pafMalMOHHOM Mosice € CeMCMUYECKMMM npoLeccaMun Obinv
MCMOMb30BaHbl faHHble 0 ApaMaTUYeCKUX W3MEHEHUAX CTPYKTYPbl pafuauuMOHHOro rnosca nocie reomMarHUTHbIX
6ypb, nonyyeHHble cnyTHukamn CRESS, SAMPEX, un Van Allen Probes n getanbHO npoaHanu3MpoBaHHble B
pa6oTax [13-18]. [pamaTvi3Mm 3aknto4aeTcs B TOM, UYTO MOC/Me Hayasa FeoMarHUTHON Oypu BHELUHSAS 4acTb
paguaumoHHOro mnosca, 3acefeHHas PensaTUBUCTCKUMMW 3M1eKTPOHaMU, «pa3fyBaeTca» W HauMHAeT 3aHMMaTb He
TONbKO BEPXHIOK MarHuTocthepy, HO W mnepexogHbiil cnoi (slot region). CnycTa HecKonbko 4acoB (gHeit)
3MIEKTPOHHBIN MOAC CXXMMAETCS, a 3aTeM CMyCTS elle HECKO/bKO AHeN - BOCCTaHaB/MBaeTCA 40 COCTOSIHMSA, KOTOPOe
6bl0 A0 TreoMarHuUTHoM 6ypu. Ho mpu 3TOM, BO BHYTPEHHEA MarHutocgepe BOKPYr reOMarHWTHbIX NVHWUA C
MasibIM1 3HaYeHnAMY napameTpa L hopmupyeTca AONOAHUTENbHBIA NOAC U3 PENATUBUCTCKUX 3N1EKTPOHOB, KOTOPbIL
MOXEeT CYLLeCTBOBaTb OT HECKOJIbKMX [HEN [0 roja u 6onee. Bnepsble Takoil agdeKT 6bla 3aperucTpmMpoBaH nocne
reomarHmTHol 6ypmn 24 mapta 1991 r. cnyTHmkom CRRES [18] u opbuTtanbHoii ctaHumnen «MWP» [9], Koraa HOBbIN
(BONONHUTENbHBIN) pafualLMOHHBIA Nosic cOPMMUPOBANCA BOKPYTr FeOMarHWTHOW nuHum L = ~2.6. AHanus
CENCMONOrMYecKMX [AaHHbIX MNOKasas, 4YTO B PEervoHax, MNPOHWU3aHHbIX FEOMArHUTHbIMU NUHWAMKM  L=2.5-2.7
KONMYeCTBO 3eM/IETPACEHMIA 3aMETHO NOBBLICUIOCL CNYCTsA ~2 Mecsiua, a 30 mast 1991 r. npowu3soLuno cunbHoe M7.0
3emneTpsceHve Ha ANSiCKe B OCHOBaHWW FeOMarHUTHOW NMHUM L=2.69, npuHafexalleil HOBOMY pagnaLvOHHOMY
noscy. locne reomarHuTHOW 6ypum 3 ceHTabps 2012 r. cnyTHukm «Van Allen Probes» 3apeructpupoBanu
[LOMOMHUTENbHBIA paguaunOHHbIA NOAC BOKPYF reomMarHuUTHbIX AuHuii 3.0 < L < 3.5 [14], a cnycta ~2 mecsaua
28 okTa6pa 2012 r. npou3owno cuabHoe M7.8 3emneTpsiceHue y nobepexbs KaHagbl B OoCHOBaHUM L=3.32,
npuHagnexallein HoBOMY paaualnoHHOMY noscy. [ocne reomarHuTHoW 6ypu 23 umioHa 2015r cdopmupoBancs
HOBbIA MOAC PENATUBUCTCKMX 3MEKTPOHOB BOKPYr TeOMarHUTHbIX NuHMiA L=15-1.8 [16], a ceiicmnyeckas
aKTMBHOCTb B OCHOBAHUW 3TUX NMHWIA AOCTUINA MaKCMMa/lbHOrO YPOBHS TONbKO K CeHT0pt0 2015 r. MonyyeHHble
pe3ynbTaTbl MOXHO paccMaTpuBaTb KakK (haKTUYecKUin maTepuan Ans paspaboTky (DM3MYECKOro MexaHu3ma
CO/IHEYHO-3eMHbIX, B TOM YMC/E, COTHEYHO-NUTOCHEPHbIX CBA3ENA.
KntoueBble CnoBa: pafualMOHHbIA NOsic, FeOMarHUTHas 6ypsi, 3eMeTPSCEHME.
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