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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.

Key words: radiation belt, geomagnetic storm, earthquake.

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 of the 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 of the 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 GO1VS5 / 00, 08/07/1990; patent of the Russian
Federation No. 1762644 MPKS5 G0O1V3 /00 /, 06/30/1994). However, in practice, these techniques are not
yet used. One of the 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
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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 of the Earth [10].

Figure 1 - Meridional section of the Earth’s radiation belt with the Mc Ilvine 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 of the distribution of the number of earthquakes depending on the values of the parameter L at
the epicenters.
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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 =Y, + (2A/m) [W /(4 (L - Xc)* + W),

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.
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Figure 3 - Distribution according to the Mcllvine parameter of the deviation
of the 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 54.57° N, 161.61° E 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 of the 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 52.79°N, 132.1°W 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 of a magnetic storm.
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Figure 5 - Distribution over time and geomagnetic lines of the average daily values
of the electron flux with E = 1.06 MeV from April 2013 to September 2016 from [16]
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Figure 6 - The number of earthquakes with M>4.5 that occurred at the base
of the geomagnetic lines L = 1.5-1.8 in each month from January 2015 to April 2016

In figure 5, the arrow below marks the date of the 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
of the 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.
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KEPAIH PAIUALSIBIK BEJIIEYJIEPIHIH JUHAMHUKACBI MEH BAPUALIUSLTIAPBIHBIH
K¥PbUUIBIMBIHA BAUJIAHBICTBI CEUCMUKAJIBIK BEJICEHAIJIIK BAPUALIUAJIAPBIH 3EPTTEY

AnHoTanusi. JKyMBICTBIH MaKCaThl-HETI3ri CEHCMOTEKTOHHMKAJBIK Oeljieyjep MEH JKepHAiH paauallisuIbIK
OenneyiHiH KYpbUIBIMBL JKOHE [MHAMHKACBl apachlHAAFbl COMKECTIK JopexeciH aHbIKTay. OpOuTanbiK
cranuusuiapeingarel  Camor-6, xacannmsl kepcepik Mereopnarei MUP, OREOL-3, Intercos-Bulgaria-1300,
GAMMA, SAMPEX, Demeter acnantapbIMeH aJIbIHFaH HOTIHKEJIEpAl Heri3re aja OThIPBII, KYILTI )Kep CUIKiHICIHeH
OipHewie carar anjblHIA OOoNalaK SIULIEHTP ayAaHbl 1IIH/E )Kep KbIPThIChIHA THEITCH F€OMAarHUTTIK KYII CBI3bIFbI
(L) OoitbiHaarsl paguanysuiblK OSNAIKTEH 3apsATaraH OelIeKTep Terilyli MyMKiH ekeHiH kepcerti [6-8]. byn
HoTmkenep OypeiHFbl KCPO-na marentrep OepiireH paguanisuiblK OSNMIKTEH OKTaiFaH OeJIeKTepIiH Terityi
Typajibl JAepekTep OOMbIHIIA KYIUTI JKep CUIKIHICTEpiHIH OpHBI MEH YaKbITBIH KbICKa Mep3iMai OoinkayablH

—— 173 ——



News of the National Academy of sciences of the Republic of Kazakhstan

93ipJIeHTeH dmicTeMeNepiniy Herisine amsiHapl: Ne 1583906, MITKS G01V5/00, 07.08.1990 sk, an keiinHen Peceit
Oenepanmsaceinga: Nel762644 MIIK 5 GO1V3/00/, 30.06.1994 k. Anaiina, ic xy3iHme Oy omicremenep om ae
naijananplIMaiipl, cebedi ceCMUKANBIK OeNCeHIUIIKTIH arbIMAarbl BapUalusulapbl MEH KepIiH paaualusIIbIK
Oenyeyi apachbiHIaFbl COUKECTIK JOpPEKeCi Typasibl HAKThl TYCIHIK koK. JKoro yuriH, keiibip aspexene, ockl 60C OpbIH
L mapamerpiHiH MoHIepi OOWbIHINIA >Kep CUIKIHICTEpiHIH CaHblH 0y rucrorpammach! ajbiHabl. On yurin 1973-
2017 »ok. rutaHetrana opbelH anFaH M>4.5 marnurtynacel 6ap xep cuikinicrepi ymrin NEIC (USGS) sxahanapik
CeMCMOJIOTHSUIBIK KaTalOTbIHBIH AepeKTepi nainanansuiasl (220 MbIH OKuFa). OpOip SMHULEHTP YIIIH XaJIbIKapabIK
reoMarauTTi epictiy aHsikTamManslk Mojenid (IGRF) xxone GEOPACK GarmapiaMachIHBIH KOMITBIOTEPIIIK KOATAPBIH
KOJIJaHy apKeUTBl L mapamertpidin MoHI ecentenred [12]. Marautyzaace 4.5 jkoHe ofaH J1a KO JKep CLIKiHiCTepiHiH
Tapaiy THcTorpaMMmachl L mapaMeTpine OaimaHBICTHI ONApIBIH CaHbl L yIrFaropIMeH azaiiraHbsiH kepceeTTi (L MoHzepi
TOMEHT1 reorpadusUTBbIK €HIEPICH JKOFaphI, all JKep CUIKIHICTepiHiH CaHbl €HAIKTIH YIFAIOBIMECH a3alaThIHBI OCTTiM).
baiikanarein Tpena R=0.98 xoppensinus koadduimenti 6ap JlopeHn TeHaeyiMeH anmpoKCHMAaNUsUIaHybl MYMKIH.
CoHbIMEH Karap, THCTOIpaMMa TPEH.T asChiHAa eKi L-apasbIKTeiH OesmmiHeTiHiH kopceTti: 3.3< 1 >3.7 xone 2.1< 1 >2.25,
OHJIa JKep CUIKIHICTEpiHIH CaHbl CTATHCTUKAJIBIK XaFbIHAH TPEH/IKE KaThICThI €19yip TOMEHICTeH/)KOFapbliIaraH, Oy
KEpIiH paAvalMsUIbIK OenjeyiHle OChbl T€OMAarHUTTIK CBHI3BIKTAp/AbIH TOMEH/>KOFapbl KOHBICTaHYbIMEH OH
OaiinanbicThl. Pajmaumsuiblk Oenjeyne 3apsaTaiFaH OeJIEKTEPMEH KOHBICTaHY THIFBI3JIBIFBI KOFApPhl I€OMarHUT
XKeJIJIepiIMeH HOeMIpJIEHTeH CeHCMUKaIIBIK OEJICeH/l OHIpiiepAe CEHCMHKAJIBIK OENCEeHIUIIK apTThl, al KOHBICTAHy
TBHIFBI3ABIFBl @3 T€OMArHUT >XKeJJIepiMeH HOMIpJIEHIeH OHipiieple CeHCMUKaIbIK OElICEeHIUIIK TeMeHJenl AereH
KOPBITHIH/BI Jkacaiasl. Panmanms OenpeynepiHzeri ITUHAMHKAJBIK IPOLECTEPAiH CEHCMHUKAJBIK IPOIECTEPMEH
OaitmanpiceiH  3eprrey ymiH CRESS, SAMPEX xone Van Allen Probes cmyTHHKTEepiMEH ajibIHFAaH >KOHE
JKYMBICTApJaFbl TEOMAarHUTTI JaybUINaH KEHiHTI paguanusuiblk Oenjey KYPBUIBIMBIHBIH JIpaMaiblK e3repicTepi
Typansl AepekTep KoimaHeUInsl [13-18]. [IpamaTw3M-reoMarHUTTI Naybul OacTajqfaHHAH KEHiH pENSITUBUCTIK
JJIEKTPOHAAPMEH KOHBICTAHFaH paJualusiIblK  OenfeyaiH ChIpTKbl  Oemiri  "ypieHeni" JkoHE  IKOFapFbl
marHutocepaHbl FaHa emec, ertmnelni Kabarthl (slot region) ananpl. BipHemie carartaH KeifiH (KYH) SJIEKTPOHIBIK
Oenyiey KbIChbUIabl, COIaH KeiliH OipHele KYHHEH KeiliH — TeOMarHuTTi IayblIFa AeHiH KarblHa Kenrtipiieni. bipak
COHBIMEH KaTap, ilki mMarHutocdepana L mapamerpiHiH a3 MoHI 6ap reOMarHMTTIK CBHI3BIKTApJIbIH aifHaJIachIH/AA
PENIATUBHUCTIK AJIEKTPOHAAPAaH KOChIMINA OCIZey KaJIbITaca bl 0 OipHEIIe KyHHEH Oip JKbUIFa JCHIH JKOHE OJlaH
Jla Kem eMip cype anmajabl. AjFair pet MyHaai ocep 1991 xbuiasiH 24 HaypbhI3bIHIA T€OMArHUTTI MAybUIAaH KeHiH
CRRES [18] xone opourtansik cranuuscsl "MUWP" [9], xepcepikrepinae Tipkemnai, *kaHa (KOCBIMINA) PaauaysIIbIK
oemney L=~2.6 TeoMarHWTTI CHI3BIK aifHATAaChIHAA KajblNTacKaH Ke3ne. CelCMONOTHSUIBIK ACPEKTEpAl Talaay
TEOMAarHUTTIK CBHI3BIKTApPMEH HeMipieHreH eHipnepae L=2.5-2.7, xep CUIKiHICTepiHIH caHbl ~2 aiiaH KeWiH ain
1991 xerer 30 MaMBIpia aWTapibIKTall OCTI, KaHA pagHalUsUIbIK OCNIiKKe jKaTaThlH L=2.69 reoMarHuTTi Kemi
HeriziHme Amsackama M=7. 0 xep cinkinici opbiH anmel. 2012 XeUiablH 3 KBIPKYHETiHAE T€OMAarHUTTI AaybUIIAH
kerlin "Van Allen Probes" xepcepikrepi 3.0 < L < 3.5 [14] reoMarHuTTi >KeNiJepAiH aiHANACBIHIA KOCHIMIIA
pamuamsuislK Oenaeyni Tipkexi, an 2012 xpuinsiH 28 Ka3aHBIHAA ~2 ail ©TKEH COH jJKaHa pagualusuIblK Oemmeyre
xararbiH L=3.32 nerizinge Kanana sxaranayeinaarbl kymri M=7.8 xep cinkinici 6omnasl. ['eomaruutti Jaybuiian
keiin 2015 oxburrbl 23 maycbiMaa L=1.5-1.8 reoMarHMTTI CBHI3BIKTap/bIH ailHalachlHAA PEJISTUBHCTIK
AJIEKTPOHAAPIBIH KaHa Oes/Ieyl KaJbIITacThl, &l OCHI CHI3BIKTAPIBIH HETI3IHIAC CEHCMHKAIBIK OCIICCHIUTIK TEeK
2015 KbUTIbIH KBIPKYHEriHe JIeHiH FaHa eH XKOFapbl JICHIelre )eTTi. AJIBIHFaH HOTIKeNepAl KYH-Kep, OHBIH ilIiHae
KYH-uToCQepaiblK OailaHblcTapAblH  (DM3UKAJIBIK MEXaHM3MIH 93ipyiey YIIIH HakThl MaTephal peTiHje
KapacTeIpyFa 60Jaibl.
Tyiiin ce3nep: pagnanusuIbIK Oenzey, reOMarHuTTI AaybUl, XKep CUIKIHIC]
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UCCJIEJJOBAHUE BAPUALIMII CEUCMHUYECKO AKTUBHOCTH
B CBSI3U C BAPUALIUSIMU CTPYKTYPBI U IUHAMUKU PAJJUALITMOHHOI'O MMOSICA 3EMJIA

Annotanus. Llens paGoTbl — ONPENENUTh CTENEHb COOTBETCTBUSI MEXKIY CTPYKTYPOH M TMHAMHUKON OCHOBHBIX
CEMCMOTEKTOHNYECKUX TOSICOB M paJualMoHHOro mosica 3emuu. IlocTaHOBKY 3amaun OOYCIIOBMIIM PE3YJNIBTaThl,
MOJyYeHHbIE TMpuOopamMu Ha OpOuTambHBIX cTaHousx Camor-6, MUP ma HC3 Meteop, OREOL-3,
INTERCOSMOS-BULGARIA-1300, GAMMA, SAMPEX, DEMETER, koTopble Mmoka3ajii, 4TO 3a HECKOJIBKO
4acoB Mepe]l CHIIBHBIM 3eMIICTPSICEHHEM MOXKET IPOUCXOANTH BBICHIIIAHNE 3aPSHKEHHBIX YaCTHUIl U3 PaJHAlIOHHOTO
Mosica BJOJIb I'€OMAarHUTHOW CWIOBOM JMHHM (L), TOTpY)XEHHOW B 3E€MHYIO KOpY BHYTpH paiioHa Oymyuiero
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snuneHTpa [6-8]. DTH pe3ynbTaThl JETIH B OCHOBY Pa3pa0dOTaHHBIX METOIHK KPaTKOCPOYHOTO MPOTHO3a MecTa M
BPEMEHHU CHJIBHBIX 3EMJICTPSICEHUH 1O JaHHBIM O BBICHIIIAHUM 3aPSKEHHBIX YAaCTHUI] U3 PAIUALIMOHHOTO 1105ICa, HA YTO
Obutt BeIZaHbl mareHThl B ObiBmieM CCCP: Ne 1583906, MITIKS G0O1V5/00, 07.08.1990r, a morom B Poccuiickoii
Oenepaunu: Nel762644 MIIKS GO1V3/00/, 30.06.1994 r. Onnako, Ha NpPaKTHKE 3TH METOAMKU IIOKAa HE
UCIIOJIB3YIOTCS M OTYACTH 110 TOM NMPUYKHE, YTO HET YETKOTO MOHMMAaHHS O CTEIICHHU COOTBETCTBUS MEX/Y TEKYILIUMHU
BapUalMsIMH CEHCMHUYECKOH aKTHBHOCTH M PaJAMAllMOHHOTO rosca 3eMin. s ycTpaHeHus, B HEKOTOPOH CTENeHH,
JTAaHHOTO TIpo0eia MMojly4eHa rHCTOrpaMMa paclpeielIeHns] KOJIMYeCTBa 3eMIISTPSICEHUH 110 3HaYeHHUsIM napameTpa L.
Jis sroro OBUTM WCIOJNB30BaHBl JAHHBIE TJI00ambHOrO ceiicmonornueckoro kartamora NEIC (USGS) mns
3eMJIeTpsICeHni ¢ MarHuTymo M>4.5, mpom3omenmux Ha toraHere B 1973-2017 rr. (6omee 220 ThICSY COOBITHIA).
JUis KaXZoro SmumeHTpa OBUIO pacCUMTaHO 3HA4YEHHE Iapamerpa L C HCHONB30BaHMEM MEXKIYHAPOAHON
cupaBouHoil Mogmenu reomarautHoro moisd (IGRF) m xommerorepHeie komel mporpammbsl GEOPACK [12].
I'ucrorpamma pacnpeeneHus KOJHYeCTBa 3eMIICTPACEHUI ¢ MarHUTy1oi 4.5 1 0oJiee B 3aBUCMOCTH OT NapameTpa
L mokasama, 4TO MX KOJIMYECTBO YMEHBIIAETCSI C yBEIWYEHHEM L (3Ha4eHUs L yBEIMYMBAIOTCS OT HU3KHX
reorpaMuECKUX MIHPOT K BBICOKMM, a KOJIWYECTBO 3€MJICTPSICEHUH, KaK M3BECTHO, YMEHBINACTCS C YBEINYECHHEM
mmpotel). HaOiromaemblii TpeHI MOXKET OBITH ammpOKCHMHUpPOBaH ypaBHeHHeM JlopeHma ¢ KO3 QHUIUEHTOM
koppemsiiun R=0.98. OpHOBpeMEHHO, THCTOrpaMMma I[OKasajia, 4YTo Ha (OHE TPEHIA BBIACIIIOTCS JBa
L-pomexxyTka: 3.3< L >3.7 u 2.1< L >2.25, Ha KOTOpPBIX KOJUYECTBO 3€MIIETPACEHHH CTaTUCTHUYECKH 3HAUYUMO
TIOHI>KEHO/TIOBBIIICHO OTHOCHUTENIBHO TPEHId, YTO IOJIOXKHUTEIbHO KOPPEIUpPYET C IOHWKEHHOM/TTOBBIIIEHHON
3aCeJICHHOCTBIO 3THX T'€OMarHUTHBIX JIMHUH 3apsDKEHHBIMH 4YacTUIAMH B pajnandoHHOM nosice 3emun. CaenaH
BBIBOJI, YTO B CEHCMOAKTHUBHBIX PETMOHAX, MPOHW3AHHBIX T€OMAarHUTHBIMH JIMHUSIMA C BBICOKOH IJIOTHOCTBIO
3aceNIeHns 3apsHKEHHBIMU YacTUI[AMHU B palHalliOHHOM T0sIce, ceficMUUecKas akTHBHOCTh MTOBBIIICHA, a B PETHOHAX,
MIPOHN3AHHBIX T€OMAarHUTHBIMA JINHUSAMH C MaJIOW IUIOTHOCTBIO 3aCEJICHUs, CeiCMIUYecKash aKkTHBHOCTH ITOHMKEHA.
Jlnist nccnenoBaHys CBA3M JUHAMHYECKUX MPOIECCOB B PAJANAIIMOHHOM MOSACE C CEHCMHYECKUMH TIpOLieccaMy ObLIN
UCTIONIb30BaHbl JAaHHBIE O IPAaMAaTHYECKHX M3MEHEHUSIX CTPYKTYPbl PaJHallMOHHOTO IOsiCAa IOCIE F€OMAarHUTHBIX
Oypb, nonyuennsie cnytHukamu CRESS, SAMPEX, u Van Allen Probes u neranbHO NpoaHaln3upOBaHHbIE B
paborax [13-18]. JIlpamaTu3m 3akiroyacTcs B TOM, YTO IIOCJIE€ Hadajda TCOMArHUTHOW OYypH BHEIIHSS 4YacTh
panualMoHHOrO MOsCa, 3acejeHHas PEISTUBHCTCKHMHU 3JIEKTPOHAMH, «Pa3[yBaeTcs» W HAauWHAET 3aHUMATh HE
TOJILKO BEPXHIOW MarHurocdepy, HO M mepexomHblii cioil (slot region). CmycTs HECKOJNBKO YacoB (IHEH)
SJIEKTPOHHBIH MOSIC CXKUMAETCSI, @ 3aTEM CITyCTS ellle HECKOJIBKO JTHEH — BOCCTaHABIMBAETCS 10 COCTOSIHUS, KOTOPOE
Obut0 0 reomarHuTHOW Oypu. Ho mpum 3TOM, BO BHyTpeHHEH MarHurocdepe BOKPYr I€OMarHMTHBIX JIMHHUH C
MaJIbIMHU 3HaYE€HHUSMH rapamerpa L popMUpyeTcs DOMOIHUTEIBHBIH MOSC U3 PEISITUBUCTCKUX 3JIEKTPOHOB, KOTOPBIN
MOJKET CYIIECTBOBATh OT HECKOIBKHUX THEH Mo roja u Oonee. Brepsrie Takoit 3¢pdekt ObLI 3apeTUCTPHPOBAH TOCIIE
reoMarauTHOH Oypu 24 mapta 1991 1. ciyrankom CRRES [18] u opburansnoii ctanmueit « MUP» [9], koraa HOBBII
(IOTIOJTHUTENBHBIN) PaIUAIMOHHBIN TTOSIC c(HOPMHPOBAIICS BOKPYr TEOMAarHUTHOH nuHMM L = ~2.6. AHamu3
CEeHCMOJIOTHYECKUX JIaHHBIX I[IOKAa3ajl, YTO B PETHOHAX, MPOHW3aHHBIX T€OMarHWUTHBIMH JMHUsMUA [=2.5-2.7
KOJIMYECTBO 3eMJIETPSICEHUN 3aMETHO MOBBICHIIOCH CIycTs ~2 Mecsa, a 30 mas 1991 r. nmpowusonuio cuiapHOe M7.0
3eMJIeTpsiICeHHEe Ha AJIICKe B OCHOBaHHHM F€OMarHUTHOH JuHMN L=2.69, nmpuHamIexael HOBOMY paaHalliOHHOMY
nosicy. [locne reomarnutHoi Oypu 3 cenrsiops 2012 r. cnytHuku «Van Allen Probesy» 3aperucrpupoBaiu
JIOTIOJTHUTEIIBHBIN pajualloOHHbIN MOsC BOKPYr reoMarHuTHeIX JauHuN 3.0 < L < 3.5 [14], a cnycts ~2 Mmecdna
28 okTsa0ps 2012 r. mpomsomwto cwibHoe M7.8 3emuerpsicenue y mnoOepexkbsi Kananel B ocHoBanmm L[=3.32,
NpUHAUIeKAIIE HOBOMY paauanMoHHoMy mosicy. Ilocne reomarnutHoit Oypu 23 mrons 20151 cdopmuposacs
HOBBII MOSIC PENATUBUCTCKUX JJIEKTPOHOB BOKPYI TIeOMarHuUTHbIX juHui L=1.5-1.8 [16], a celicMuueckas
AKTHBHOCTb B OCHOBAHHMHM 3THX JMHHUH IOCTHIJIA MAKCUMAJIBHOTO YPOBHS TOJIBKO K ceHTs0pro 2015 r. IlomyuenHbie
pe3ynbTaThl MOXKHO paccMaTpuBaTh Kak (DaKTHYECKHH Marepuan aias pa3paboTKH (HU3MYECKOrO0 MEXaHH3Ma
COJTHEYHO-3€MHBIX, B TOM YHCIIE, COTHEYHO-INTOC(EPHBIX CBA3EH.
Ki1roueBble cji0Ba: painaoHHbIN MOSIC, TEOMAarHUTHAs Oypsi, 3eMJIeTPsICEHHE.
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