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Current conceptions on
the nature and main char-
acteristics of the Earth's
radiation belt is outlined.
This belt is a natural for-
mation situated close to
the Earth. It confines
enormous fluxes of
charged particle (elec-
trons and protons). Some
recent scientific results
pertaining to belt compo-
sition and dynamics are
presented. These results
were obtained with the
help of Earth satellites
and orbital stations.

PaccmoTpeHO coBpeMeH-
Hoe npejcTaB/ieHUWe O
npupoge U OCHOBHbIX Xa-
paKTepucTMKax paguauu-
OHHOro nosica 3emsnu, ec-
TeCTBEeHHOro OKO0J103eM-
Horo obpasoBaHusi, yaep-
XuUBawLwero orpoMHbie
MOTOKM 3apsidKeHHbIX Yac-
TUL — MPOTOHOB U 3JlEK-
TpoHOB. lNpuBefeHbl pe-
3ynbTaTthl MOC/IEAHUX UC-
cjsiegoBaHui cocTaBa M
AmHavmuku PI13, Bbinos-
HEHHbIX Ha UCKYCCTBEH-
HbIX CNyTHUKax 3emsiu un
opb6uTanibHbIX CTaHLUMUSIX.

TAMNBMEP A.M. PAAUALUOHHbLIA NOSIC 3EMU

1. BBEAEHUE

O067acTh OIDKANIIETO OKOJIO3EMHOTO KOCMUYECKO-
T'O TTPOCTPAHCTBA B BUJIE KOJIbIIa, OKPYKAIOIIero 3emio,
B KOTOPOIi COCPEOTOYEHBI OTPOMHbBIE TOTOKU IMTPOTOHOB
W 3JIEKTPOHOB, 3aXBaYCHHBIX TUTIOJBHBIM MarHUTHBIM
TosieM 3eMJTH, TIOJTy4dITa Ha3BaHWe paauallioOHHOTO IO~
sica 3emun (PII3). 3a pyOexxoM ee OOBIMHO HA3bIBAIOT
nosicom BaH-AunneHa. PT13 GbUT OTKPBIT aMepUKAHCKU -
MM M COBETCKMMM y4eHBIMH B 1957—1958 romax [1, 2].
C Tex Imop B KOCMOce ObIJIO MPOBEIEHO OTPOMHOE KOJIH -
YeCTBO IKCIEPUMEHTOB, MO3BOJMBIIUX M3YYUTh OC-
HOBHbI€ cBolicTBa U ocobeHHocTu PI13. Pamuaiivion-
HbIE TT0sICa HAIO100Me 3eMHOTO CYIIECTBYIOT Y IJIAHET,
001amaloIX MarHUTHBIM T10JIeM 1 aTMocdepoii. bra-
rofapsi aMepruKaHCKMM MEXTUTAaHETHBIM KOPaOJIsiM OHU
oM 00HapyxeHbl y FOnurepa, CatypHa u Mapca.

Yo xe takoe PI13? KauecTBeHHO 3TO MOXHO 00b-
SICHUTh CJICAYIOIIUM 00pa3oM. JIUImoibHOe MarHUTHOE
oJjie 3eMJIM — 3TO HabOP BIIOKEHHBIX IPYT B Ipyra Mar-
HUTHBIX 000J104eK. Ero CTpyKTypa HarmoMUHaeT JIyKO-
BUIy WJM KOYaH KaIlyCTbl. MarHuTHyi OO0O0JOYKY
MOXKHO OIpeAeTUTh KaK 3aMKHYTYIO TTOBEPXHOCTD, CO-
TKaHHYIO U3 MarHUTHBIX CUJIOBBIX TUHUH. YeM Ommke
000J109Ka K IEHTPY IUTIONS, TeM OOJIbIe HapsKeH-
HOCTb MarHUTHOTO MOJIS1 U UMITYJIbC, HEOOXOMUMBIA 3a-
PSDKEHHOM YacTulle, YTOObI MPOHUKHYTh U3BHE K 3TOi
ob6osouke. Takum 06pazom, N-s1 060I0YKa XapaKTepH -
3yeTcsl UMITYJIbCOM vacTulbl Py. Eciu e HavyanbHbIi
MMITYJIbC YaCTHUIIBI MEHbLIE, YeM Py, TO MATHUTHOE TO-
JIe ee OTPA3UT U YacTUIla BEPHETCS B KOCMUYECKOE TTPO-
ctpaHcTBO. Ecim Xe aTa yacTuila KaKUM-TO 00pa3oMm
oKaxeTcs Ha N-if 000J10YKe, TO TIOKUHYTh €€ OHa YXe
He cMoxeT. Takasi 3axBaueHHasl yacTulla OCTaHeTCs B
JIOBYIIIKE, MOKa HE pacceeTcs WM He TOoTepsieT SHep-
TUIO TPU CTOJTKHOBEHUY C OCTATOYHOI aTMOC(depoii.

2. OBLUEE OMUCAHUE PN3

2.1. MarHuTHOe none 3emnu

MarHuTHoe 1oJsie 3eMJIM — QUIOJb, OCh KOTOPOTO
COCTaBJISIET C OChIO BpallleHus 3emiu yroji 11°, He mpo-
XOIUT Yepe3 TeOMETPUUECKUIl LIEHTP BpalleHus 3eM-
JIM, a CIBUHYTA Ha 342 KM B CTOPOHY, IIPOTHUBOTOJIOX-
HYI0 BOCTOYHOM oKOHeuHocTH bpasunuu. [TonsipHOCTD
MarHUTHOTO 110151 3eMJIM IIPOTUBOIIOJIOXKHA reorpagu-
yeckoit. CeBepHbIi MAaTHUTHBI ITOJTIOC PACITOJIOXKEH Ha
fore, B AHTapkTune, a KOxHbIil — Ha ceBepe, B KaHaze.
Tak, MockBa, pacrionoxeHHas Ha 56° ceBepHOIi reorpa-
(bryeckoit IMPOTHI, UMEET I0XKHYI0 MAaTHUTHYIO IIIMPOTY
51°. MarauTHBI MOMeHT 3eman M = 8,1 (107 It [em?,
U CPEIHSISI HaNpsSKeHHOCTh MAarHUTHOTO TIOJIS Ha
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noBepxHocty 3eMiu coctasister [10,4 Ic. O6menpus-
HaHHON TEOpPUU TIPOMCXOXKIEHUS MArHUTHOTO ITOJS
3emun 10 cux nop HeT. Cpeay MMEIOIIUXCS TUITOTE3 Ha-
uboJiee MpaBAoOINOA00HBI IBe: M0Jie BbI3BAHO Bpallaro-
LIUMCS XKeJIE3HBIM SIAPOM 3eMJIU WJIM TUTAHTCKUM 3J1e-
KTPUYECKUM TOKOM, OIOSICHIBAIOIIMM 3eMJIl0 Ha
0OOJIBIIIOM PACCTOSIHUU OT LIEHTPa 3eMIIH.

HaxJsoH u cMenieHre ocu IUTOJs o OTHOIIEHUIO K
OCHU BpallleHUs, a TakXe BeJWYMHA MarHUTHOTO MO-
MEHTA OTPeNEeIsIOT JIUIb OOIIYI0 KAPTUHY MarHUTHO-
ro noJist 3emiu. Ha Masbeix paccTossHUSIX OT 3eMIIH TT0J1e
HECKOJIbKO HMCKaXaeTcsl TMOoJ BAWSHUEM MarHUTHBIX
aHoManuit: bpasunbckoii, FOxHoaTianTuueckoii, Ce-
BepHoI 1 Ap. Ha paccTossHUsAX Xe 6oee 6—7 pagnycoB
3eMJI OHO CYIIECTBEHHO MCKAaXXEHO COJTHEUHBIM BET-
poM (MarHUTHBIM TTOJIEM, BMOPOXEHHBIM B IJIa3My
cojiHeYHoro BeTpa). Ha puc. 1 mpeacrasieHa KapTuHa
MPOCTPAHCTBA, 3aHUMAEMOTO MarHUTHBIM ToJieM 3eM-
JIM ¥ Ha3bpIBaeMOro MarHutocdepoit. Maraurocdepa
CUJIBHO CIUTIOCHYTA cO CTOPOHBI COJTHIIA M OYEHB BBITSI-
HyTa ¢ TPOTUBOIIOJIOXHOM (TO €CTh HOUHOI). “XBOCT”
3eMHOI MarHUTOC(Epbl MPOCTUPAETCS 10 TPAEKTOPUU
Jlynel. UMeHHO B BBITSHYTOIl 4acTM MarHuTocdepsl
WHOTIIA CJIyYaloTCsl Pa3pbiBbl MATHUTHBIX CUJIOBBIX JIM-
HUIi, W 4Yepe3 HUX COJHEYHBbI BeTep MPOpbIBACTCS
BHYTPb MarHuTochephl.

Ha paccrosiHusix MeHee 6—7 paguycoB 3eMJIM Mar-
HUTHOE TI0JIE MOXKHO CUUTATh IIOYTHU IUTIOJBHBIM, cde-
pUYECKM CUMMETPUYHBIM U HE 3aBUCSIIIUM OT JOJIIro-
Thl. Torna HanpsKEHHOCTh MAaTHUTHOTO T10JIS1 B JII000#
TOYKE MPOCTPAHCTBA OTpeNesieTCs Kak

B\ 1) =M /1 +3sinA,. (1)
r

B miiockoMm nByMEpHOM TIPUOIMXKEHUUM KaxKaasi TOYKa
MOXeT OBITh OIIpene/ieHa MAaTHUTHOM CHJIOBOM JIMHUEH,
Ha KOTOPOif OHa HaXOOUTCS, U YIJIOM A, TO €CTb Mar-
HUTHOM mmpotoi. [Ipyr a3ToM caMy MarHUTHYIO CUJIO-
BYIO JIUHWIO MOXHO “TIOMETUTH” PAaCCTOSTHUEM MEXIY
5KBAaTOPUAJIBbHOM TOYKOU 3TOU JIMHUM U LEHTPOM JIU-
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DPOHT yaapHO BOJHbI

Panvauns nonsipHbIX CUSTHNIA

HelTpanbHbliii cnoi

3axsayeHHas paguauus

CosnHeuHbln BeTEp

MpaHuua marHutocdepsl

Puc. 1. a - punonbHoe MarHnMTHoe none, 6 — MarHuT-
Hoe none 3emnn, TPaHCHOPMUPOBAHHOE MOTOKOM
COJIHEYHOro BeTpa (MepnanoHanbHasa NI0CKOCTb)

MMOJISI U BBIPA3UTh B OTHOCUTENbHBIX eIWHULIAX L =
=7,/ TOE I, — DPAcCTOSIHME OT 3KBAaTOPUAIbHON
TOYKU JO LIEHTpa AUIOJ, a ry — panuyc 3emn. Tak,
MarHuTHasl CUJIOBasl IMHUS ¢ mapaMeTpoM L = 1 uMeer
5KBATOPHAJIbHYIO TOUYKY Ha MTOBEPXHOCTU 3eMJIH.

IMonoxeHue 1060i TOUKK B MarHuTocdepe 3eMiu
MOXET OBITh 0003HAYEHO KaK TPeXMEPHBIMU reorpadu-
YeCKMMM KOOPIWHATAMU, TaK M1 MAarHUTHOM CHUCTeMO
koopauHaT. OOBIYHO IJI ONMMCAHUS ABVDKEHUS 3apsi-
JKEHHBIX YaCTUI] UCIOJb3YIOT MarHUTHYIO KOOpAMHAT-
Hyto cuctemy (L, B), Ha3bIBaeMyr0 CUCTEMOI KOOpAMHAT
Mak-WnBaiiHa 110 UMEHU TTPEJIOXKUBIIETO €€ yIYSHOTO.

2.2. IBMXeHue 4acTuy B MarHUTHOM nose 3emnu

1. Eciu B MarHUTHOM I10J1e CKOPOCTh 3apsKeHHOMN
YaCTHUIIBI HATIpaBJieHa MO/l HEKOTOPOM YIJioM O (Tak Ha-
3bIBAEMbIIl TIUTY-YTOJl) K HaIpaBleHUID MarHUTHOW
CWJIOBOW JIMHUU, TOE HAXOIUTCS YaCTULIA, TO BEKTOP €€
CKOPOCTA MOXHO Pa3jIOXUTh Ha JBE COCTaBJISIOLIME:
110 KacaTeJIbHOW K MArHUTHOM CUJIOBOM JIMHUU U TIEP-
MeHAUKYISIPHO K Hell. JIBUKeHMe TaKoil YacTUIIbl MO-
KeT ObITh MPEICTaBIEHO KaK JIJApMOPOBCKOE BpallleHUE
BOKPYT MAarHUTHOM CWJIOBOI TMHUM (LIEHTP BpallleHUS
YaCcTUIIBl B MATHUTHOM TT0JI€ Ha3bIBAIOT BEAYIIINM IIEHT-
pOM) M TIOCTyTIaTeIbHOE (IBUXKEHUE LIEHTpa BpallleHUsT
BIIOJIb MATHUTHOM CUJIOBOM IMHUM). B pe3ysbTate cio-
KEHUS 3TUX COCTABJIIOIIMX YacTHULA IBMXKETCS IO
COUpPaTbHOM TPaeKTOPUM, HABMBAsICh Ha MarHUTHbIE
CWJIOBBIE TUHWUU, U, €CJTU 3TU MATHUTHBIE TMHUU 3aMK-
HYTbIE, BO3HUKAET OObIYHBIN 3(D(eKT MarHUTHOTO yep-
XaHus (puc. 2).

Panuyc BpaiieHus R; BOKPYr CHUJIOBOI JIMHUM,
OOBIYHO Ha3bIBAEMBbIl JIADMOPOBCKUM, OIPEe/sieTCs
13 paBEHCTBA LIEHTPOOEKHOM CHITbI U CHITbI JIopeHIIa.
ITepuon obpamenust 7, cocTaBisieT

1 Ug Usin® ZeB @

IJe m — Macca 4aCTUlbl, ¢ — CKOPOCTh CBeTa, Ze — 3a-
PSII YaCTHUIIBI, & U — COCTABJISAIONIAs CKOPOCTH, Tep-
MEHIUKYJISAPHAsA K MATHUTHOMY TTOJTIO.

MBI noJ1araéM MardHUTHOE TTOJIE JOCTATOYHO OTHO-
POIHBIM U CTAOMIBLHBIM: €70 U3MEHEHUS B IIPOCTPAHCT-

0B 0B
BE 5= ¥ BO BPEMEHH S OEHb Masibi Ha MPOTKEHHH
JIAPMOPOBCKOI'O paguyca ¥ OIHOIo Ieproaa obparie-
HWS, W3-3a YETO BHITIOTHAIOTCS YCIIOBUS

R,|9B| < B, 3)
or

Tﬂ‘a_B‘ <B. @)
at

Orpanunuenusi (3) v (4) yIOBIETBOPSIIOT YCIOBUSIM aua-
6arnyHoCTH. [Tpy MX BBHITTOJHEHWH 337a4a O NBUKCHUN
3apsDKEHHOM 4acTUIbl B MarHUTHOM TI0JIe peliaeTcst
MPOCTO, a BEJIMYMHBI R, U T} ONpeaensoTcs 10cTaTou-
HO To4yHO. Hampumep, mis 3JeKTpoHa M MPOTOHA C
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Puc. 2. a — pasnoxeHue BeKTOpa CKOPOCTU Ha [Be
cocTaensaoLme; 6 — ABUXEHME YacTuULbl Mexay 3ep-
KaJIbHBIMU TOYKaMM

sHeprueilt 10 MaB napMopoBcKue paauychl COCTaBJIsI-
0T COOTBETCTBEHHO 12,2 1 118 KM, a mepuoabl Ux Bpa-
menus 0107 u 01073 ¢. KoHeuHo, 1apMOpOBCKMIi pa-
JIMYC YacTUll AOJDKEH ObITh ropas3o MeHbllle paauyca
3eMJr. DTO HYXKHO JUIsl BHITOJIHEHMSI YCJIOBUIA aquada-
TUYHOCTH (/11 YETO JOCTATOYHO COOTHOIIEHUS R/ R, =
= 0,1). Ectb 1 ewme onHo orpaHuyeHue: R; NOKEH
OBITh JOCTATOYHO MaJibIM, YTOOBI YacCTHULIA TIPU CBOEM
BpallleHWU He 3ajieBajia TUIOTHBIX CJIOEB aTMOChEpHI,
rpaHMIlIa KOTOpoi HaxomuTcst Ha BeicoTe (1100 kM.

PaccMoTpuM TeTleph IOCTYNATEIbHOE IBIVKCHUE.
JBUTAsICh ITO0 MHEPIMH BIOJIbL MAaTHUTHOM CHJIOBOM JIN-
HUM TUIIOJIBHOTO MOJIst, YacTulia mpuommkaercsa K Ce-
BepHOMY Wi KOXXHOMY MarHUTHOMY TOJIIOCY, IIPAYEM
HanpsKEHHOCTD T0JIsS CWIIBHO yBeauuyuBaercs. Ha yac-

TUILY OEHCTBYET CHJIa E|| = (Ze/ 9[uvB,], Hapacraio-
1as 1o Mepe NpuOIKeHUs K nomocy (B, — paguaib-
Hasl COCTaBJISIONIAsT MATHUTHOTO TToJisT). OHa 3aMeuIsieT
MOCTyNaTeJbHOEe ABMXKEHHE YaCTHMIBI K TIONIOCY M0
TTOJTHOM OCTaHOBKH, IOCJIC YeTO 3aCTaBJISIET YaCTHILY
IBUTATHCS C YCKOPEHUEM K TTPOTHUBOITOIOXKHOMY TTOJTIO-
cy. Touky, rme ABUKEHUE YaCTUIILI BAOJb MarHUTHOMN
CHUJIOBOM JIMHUY U3MEHSIET HalpaBJieHe Ha oGpaTHOE,
Ha3bIBAIOT 3epKaJIbHON TOYKOW. JIJIT 3JIEKTPOHOB U

TANbMEP A.M. PAAUALUOHHbLIA NOSIC 3EMIN

NpoToHOB ¢ 3Heprueil 10 MaB mepuonnl KojaebaHMiA
MeXIy napoii 3epKanbHbIX ToueK PI13 cocraBmsioT ce-
KYHAY U IECATYIO OJII0 CEKYHIIbI COOTBETCTBEHHO.

IToMuMoO 3THX ABYX BUIOB IBWKEHMS 3aXBaYeHHOM
YaCTUIbI CYIIECTBYET U TPETUiA. B TUIMOIBHOM MarHuT-
HOM T10JI€ HEJIb35 MMOJTHOCTBIO BBITTOJIHUTH YCJIOBUE allv-
abatnyHocTH (3), 0COOEHHO TSI 3aXBaYeHHBIX YaCTUIL C
BBICOKMMU 3HEPTUAMU. JleficTBUTEIbHO, KOTIa YacTulla
COBEpIIIAeT OAMH O0OPOT BOKPYT MAarHUTHOM CUJIOBOMA
JINHUU, OHA TiepecekaeT 001acTh ¢ pa3HOU HampsiKeH-
HOCTBIO MAarHUTHOTO TIOJIsI: OHO OOJIbIIIC Ha BHYTPEHHEH
YaCTH JIADMOPOBCKOM OKPYXXHOCTU, YEM HA BHEIIHEH.
CrienoBareibHO, M JAPMOPOBCKUI paJiiyc MEHbIIIe Ha
BHYTpPEHHEe! 4yacTu, yeM Ha BHelllHel. [1o aToii mpuuuHe
YacTUIa, COBEPIIUB IOJHBII 000POT, MPOMaXUBAETCS
MMMO MCXOIHOM TOYKHU, TaK YTO BEAYIIUN LIEHTP CMe-
1IAeTCs K 3aray B cliydae MoJIOXKUTETbHOTO 3apsifia yac-
TULIbI UJIM K BOCTOKY B Clly4yae oTpuuatesibHoro. Cmelie-
HUe OyleT MPOMCXOAUTh U Ha TTOCJIEAYIOIINX BUTKAX. Tak
BO3HMKAET TPETUI BUJ, IBVDKEHUS — IOJTOTHBIN Apeiid.
Yactuiia obopadrBaeTcsl BOKPYr 3eMJIM MMEHHO M3-3a
JIOJITOTHOTO Npelida: repruon oopallieHus 00paTHO IIPo-
MOPLUMOHAJIEH BHEPruu 4acTUllbl. IS 3JIEKTPOHOB M
poToHOoB ¢ 3Heprueii (10 M>B atoT nepuon paBeH rpu-
OJIM3UTENIBHO JBYM MMHYTaM M HECKOJIbKUM JeCSITKaM
CEKYHJI COOTBETCTBEHHO.

2. HpI/I JBUXKCHUN SapH}I(CHHOfI YaCTUIbI B JUITIOJIb-
HOM MardHMTHOM I10JI€ BOSHUKAIOT IBa TaK Ha3bIBACMbIX
annabaTu4ecKux MHBapuvaHTa IBVKCHUA.

ITepsorit nHBapuanT. JJapMopoBCKOe BpallleHHe Yac-
THUILIBI MPUBOAUT K COXPAaHEHUIO MAarHUTHOTO MOMEHTa

> )2 .

[ = TRy n, TAe j; = Zew,; — TOK 4aCTHUL, W; — YacTOTa
JIApDMOPOBCKOTO BpAILIEHUsI U € — 3apsii YaCTULIbl. YU~
TBIBas (2), TIOJy4aeM BhIpaXKeHUE

@_2 sin’@
Ze B
Ecnu yacTuiibl He MoaABEPraroTCs TOPMOXKEHUIO, a TIOJIe
cranmoHapHo, To i sin*0/ B = const. TakuM 06pa3om,
L 4 ecTb MepBbIil aiadaTuyecKuii ”HBApUaHT — CoXpa-
HAIOLLAACA BEJIMYUHA B IIPOLIECCE IBUXKEHNA 3aXBaYECH-
HOI yacTulibl. B Kaxablii MOMEHT BpeMeHW MarHuT-
HbIl MOMEHT HaIlpaBJIeH M0 KacaTeJbHO K MAarHUTHOM
CWIOBOI JIUHUM, CIIeAys 32 BCEMM €€ u3rudamu. MHbI-
MM CJIOBaMU, BEAYLIMI LIEHTP O0JIaJaeT MarHWTHBIM
MOMEHTOM U IBUXKETCS BIOJIb MATHUTHOM CUJIOBOM JIV-

H=TC %)

HUU. HOCKOHLKy é M3MEHSETCS BIOJb MATHUTHOM CH-
JIOBOW JIMHUM, TO COOTBETCTBEHHO MTOMEHSIETCS U ITUTY -
yroJi. HpI/I HEKOTOPOM 3HAYCHHNUM HAIIPAKCHHOCTU Mar-
HUTHOTO I10J151 $in O cTaHeT PaBHBIM €OMHMUIIC. 3Ha‘H/IT, B

o >
COOTBETCTBYIOLIEN TOYKE CKOPOCTH YaCTUILIBI U IIEp-

MMeHIUKYISIpHa K § W JaibHeiIIee MpOIBIXECHHE
BIOJIb CUJIOBOM JIMHKMU K TIOJTIOCY MpeKpaIaeTcs. OTo u
€CTh MaTeMaTU4ecKoe oIpenejieHue 3epKaJbHON TOY-
ku. [Tocjie 0CTaHOBKM B 3epKajIbHOM TOYKE TOTYAC XKE
HaYMHaeTCsl 00paTHOE CITUPATbHOE IBVKEHHUE YaCTUIIBI
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K TIPOTUBOIOJOXHOMY Toftocy. M3 BeipaxkeHust (5)
CJIeyeT, YTO €CJIM Ha MarHUTHOM 3KBaTope YacTulia
UMesa TUTY-YToJl OMpene/IeHHOW BEJUYUHBI, TO €My
COOTBETCTBYET 3HaUeHUE MoJsl B;, MPU KOTOPOM IpO-
MU30iIeT 3epKaTbHOe oTpaxkeHue. Mcrmomb3yst BeIpake-
Hus (1) 1 (2), MOXHO YCTaHOBUTD, HAa KaKoii reorpadu-
YECKOM IIUPOTE MOoJIe CTAHOBUTCSI pPaBHBIM pacyeTHOM
BeJIM4YMHE B;.

B cranioHapHbIX YCIOBUSIX OCHUJUISIIMN MOTJIA Obl
MPOIOJIKAThCS 6E6CKOHEYHO, HO 3aXBaYeHHBIE YaCTUIIBI
HETPEPBIBHO PACTPayMBaIOT SHEPTHUI0O Ha MOHU3AINIO
OCTaTOYHOU aTMochepbl, CUHXPOTPOHHOE M3ITydeHUe
(371eKTPOHBI) M Ha paccesiHue Ha 3JeKTPOMAarHUTHBIX
BosTHaX. Bce 3T0 MPUBOANT K MOTEPe CKOPOCTH U U3Me-
HEHUIO MUTY-YTJIa YaCTHII, YTO CHJIBHO BJIUSIET Ha YCIIO-
BUS UX IBYDKeHUS. OCOOEHHO KPUTUYHOM OKAa3bIBaETCS
BBICOTA 3epKaJIbHBIX TOYeK. Eciu oHa BbIllIE YCIOBHOM
BepXHEW TpaHUIBI aTMOC(EpPhI, TO MOHU3ALMOHHbBIE
MOTepU MPEHEOPEKUMO MaJIbl M YUCIIO OCIVIJLISIINI
Benuko. Ecnu mpu moiarotHom apeiidpe 3epKaiabHbIE
TOYKM HUTE He onycKatoTcs Huxke 100 kM, To yactuia
oboitner 3emito 6e3 KakuMx-JIMOO0 TocaeacTBuii. s
YaCTUII C HYJIEBBIM ITUTY-YIJIOM Ha MATHUTHOM 9KBaTO-
pe 3epKaTbHBIX TOYEK HET: OHM ITPOHUKAIOT B TUIOTHBIE
cjiou atMocdepbl, JOCTUTAIOT TOBEPXHOCTU 3eMJIH, Te
Moruobaror.

Bropoii aguaGaTmdecKnii MHBAPHAHT (J0JITOTHBDIIA).
WnuTterpan aeiicTBus J IpyU OCUWLISLIMSIX MEXIY CEBEep-
HOM 3, M 10XHOI1 3, 3epKaJlbHBIMUA TOYKAMU

3

c

J= [ p,ds,
J;u

TIe p; = pCosB — COCTABIISIONIAs UMITYJIbCA BIOJb Mar-
HUTHOM CUJIOBOM JIMHUM, a dS — 3JIEMEHT ITyTU. YUUTHI-
Bast, UTO B 3ePKAIbHOI TOUKe sin*® = 1/ B;, HaxomuM,

4to Py = pP./1 =B/ B;. B marnutHOM moJie p = const u

3C
J= pI /T=B/ B,ds.
3]0

Beenem BeuunHy

3

c

= I /T—B/ Byds.

3
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Ecnu 3a BpeMs KaXIol OCHWIISIIAN YaCTULIBI MEXIY
NIBYMSI 3epKaJIbHBIMU TOYKaMU 3HaueHue [ coXpaHseT-
Cs1 ¥ YaCTHUIIA COBEpPILAET IIPU 3TOM JOJTOTHEIN Apeiid,
TO MOXHO CUMTATh, YTO OHA BCE BpeMsI HAXOAUTCS Ha
BIIOJIHE OIpe/leeHHbIX CHJIOBBIX JUHUSIX. COBOKYII-
HOCTb 3TUX CWJIOBBIX JIMHUI COCTaBIISIET MIOBEPXHOCTh
(puc. 3) u Ha3pIBaeTCsa 0001049Koi. O00I0YKa HATIOMU -
HaeT 3aMKHYTbIM BBINYKJIbIA MOSC, T1€ BEPXHUN U HUXK-
HUM Kpasi — 3TO MHOXECTBO IIMPOT PACITOJIOXEHMS
3epKaJbHbIX ToueK. Kpas mosica, ero BhIMYKJIOCTb WJIX

18

Puc. 3. MepuanoHanbHoe ceveHve paamaunoHHo-
ro nosica 3emnun. 060n04kn L = 1-3 — BHYTPEHHSA
yacTb nosica; L = 3,5-7 — BHellHAs YacTb; L = 1,2—
1,5 — cTabubHbIN NOSIC BbICOKO3HEPreTUYHbIX a51e-
KTPOHOB (cM. pasgen 3.1); L 02 — cTabunbHbIM NOSIC
a4ep aHOMabHOM KOMMOHEHTbI KOCMUYECKUX JTy4eNn
(cm. pasgen 3.2); L 02,6 — kBasanuctabunbHbI NOSC
(cm. pasgen 3.3)

BOTHYTOCTb 3aBUCHT YK€ OT peajbHOIi KOH(PUTYpaIlu1
IUMOJABHOrO MarHuTHoro 1oJjsg 3emau. Ilosc mis KoH-
KPETHOM YaCTUIIBI UMEET TOJIIIMHY, OIIpEeIeIsieMyIO e
JIApMOPOBCKHUM pagnycoM. 3axBauyeHHBIE YaCTULIBI OT-
JINYAIOTCS UMITYJIbCAMHU, TTUTY-YIIAMU U T.IL. U KaxXaast
uMeeT cBoii mosic. Bce BMecTe oHu o6pa3syiot PI13.

2.3. MNpocTpaHCcTBEHHOE M aHepreTU4yeckoe
pacnpepgerneHua 3axBaydeHHbIX 4acTuy,
B paguayuoHHOM nosice 3emnu

B MarHuTHOM MoJie 3eMJId OfIHA U Ta XKe 000JI0uKa
Ha pa3HbIX JOJITOTaX OTCTOMT Ha Pa3IMuHOM PacCcTosi-
HUU OT TIOBEPXHOCTH 3eMJIM 13-3a HECOBMAIECHUS OCU
BpallleH!sI ¢ OCbI0O MAarHUTHOTO IOJsI. OTOT 3¢ ¢eKT
HauboJjiee 3aMeTeH Hall bpa3ujibcKoii MarHUTHOI aHO-
MaJlieil, e MarHUTHbIE CUJIOBBIC IMHUM OMYCKAIOTCS
U ABVKYIIHMECS IO HUM 3aXBaYeHHBIE YaCTHIIbI PUCKY-
IOT 0Ka3aThbCs HUKe BBICOTHI 100 KM ¥ TOrMOHYTh B aT-
Mocdepe 3eMiu.

PacrnipeneneHuie 371eKTPOHOB U MPOTOHOB BHYTPU
rnosica HeoAMHaKoBo. B yacTHocTu, U3 puc. 4 BUIHO,
YTO TIPOTOHBI PACIIOJATalOTCS BO BHYTPEHHEW 4acTu
rosica, a 3JIeKTpOHbI — Bo BHelrHel. [loaTomy mpu ot-
KPBITUU U Ha PAHHEM 3Talle UCCIENOBAaHUS paalAally-
OHHOTIO TI0SICa CUUTAJIOCh, YTO TOSICOB [BAa: BHYTPEH-
HUI — TIPOTOHHBINA U BHEIITHUNA — 3JICKTPOHHBIN.

2.4. Npupopaa yacTuy pagualuoHHOro nosca

CaMblii CylIeCTBEHHBIII MeXaHM3M IreHepalliy Jac-
L, 3anonHsiomux PII3, — ato pacnag anbbemHbIX
HeliTpoHOB. HeliTpoHbI 00pa3yloTcst Ipu B3auMOJeH -
CTBUM KOCMUYECKOT0 M3TydeHus ¢ atmocdepoii. [Torok
HEHTPOHOB MO HAMPABICHUIO OT 3eMJIX (HEUTPOHEHI ajlb-
0eno) OecnpensITCTBEHHO MPOXOAUT CKBO3b €€ MarHuT-
Hoe noJjie. OmHaKo OHU HeCTaOWIbHBI U pacragaloTcsl Ha
MPOTOHBI, JIEKTPOHBI U JIEKTPOHHOE aHTUHEUTPUHO.
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Puc. 4. l0TOKN 3N1eKTPOHOB 1 MPOTOHOB Pa3/INYHbIX
QHEPruin B NJIOCKOCTU rEOMarHUTHOrO akeartopa. R —
pPacCTOsiHME OT LieHTpa 3emu, BbIpaXXeHHOE B Paauy-
cax 3emnn. CtabunbHbI NOSIC 3NEKTPOHOB C E, >
> 20 M3B BblgeneH xnpHowm nnHmen (cMm. pasgen 3.1)

B 3aBuCHMOCTM OT HANPSKEHHOCTU MarHUTHOTO TOJIST
B TOYKE pacrana HeTpoHa U MUTY-YTJI0B 3JIEKTPOHOB 1
IIPOTOHOB OHU OYIYT 3aXBayeHbI I XK€ TOKUHYT PI13.
Heiitponsl annbeno cHabGXaloT pagudallMOHHBIN I10SIC
npoToHaMH ¢ 3Heprueii 10 10° MaB u snexTpoHaMu ¢
9HEpTUeit 10 HecKoabkux MaB.

Bropoit Mexanu3sM — paguanbHasg ITuOy3us.
IIna3ma comHeyHOTO BeTpa, 00TeKast MarHuUTocdepy,
BpPbIBAa€TCS B MAarHUTHOE T0Jie 3eMJIU CO CTOPOHBI XBO-
cTa MarHuToc(depsbl, U 3apsKeHHbIe YaCTUIIbI, 0Ka3aB-
IIXCh HA MATHUTHOM CUJIOBOM JIMHWUM, 3aXBaThIBAIOTCS
U YYaCTBYIOT BO BCEX TPEX OTIMCAHHBIX BbIIIIE TBVKEHM -
s1x. Haxonsicy Ha ornpeneeHHOM cvioBoit inHuu L, 3a-
XBaU€HHAsl 4YacTULIA MMEET COOTBETCTBYIOLLYIO SHEp-
o E, mpudeM EL* = const. JlelicTBUTEIbHO, W3
BoIpaxeHwus (5) cinenyer, uto U O(E/B) Oconst. Yuurtsl-
Bas, yto BOr* OL73, nonyyaem EL’ = const. [1pu pes-
KOM U3MEHEHUWHU JaBJI€HUS COTHEUHOTO BETpa MarHUT-
HOE T0JIe MOXET CUJIbHO M3MEHUTHCS JaXxe 3a OJUH
000pOT YacTUIIbI BOKPYT 3eMHOTO I11apa. Torma BTopoe
yCJIOBUE anvabaTUYHOCTHU (4) HapyllaeTcs U JacTuiia
TepexoauT Ha 000J04Ky ¢ MeHbIIUM L. IIpoucxoaut
YBEJIMYEHNE SHEPTUU 3a CUET U3MEHEHUSI MaTHUTHOTO
MoJist. DTO CPaBHUTETBHO MEIJIEHHBIN MPOIIECC YCKO-
peHus, OJHAKO OH JOMOJHUTEIbHO 00ecrieunBaeT pa-
NWALMOHHBII TOSIC MPOTOHAMM W B3JEKTPOHAMU 10
sHeprun (130 MaB. Baennss yacts PI13 B ocHoBHOM 1
¢dopMuUpyeTCS 3TUM MEXaHW3MOM, U TTOCKOJIBKY 3TOT
WCTOYHUK 3aBUCUT OT MArHUTHBIX BO3MYILIEHWH, TO
BHEIIHUI 3JIEKTPOHHBINM MOSIC TOCTATOYHO TUHAMMY-
HBIA U U3MEHSAEMBIN B OTJIMYME OT BHYTPEHHEN YacTU.

EcTb ellle HECKOIBKO MEXaHNU3MOB HaKayKy rosca
BBICOKOOHEPTMUHBIMI 4YacTUIIaMKu. Hampumep, ajb-
OenHbIle aTMOC(EPHBIE 3JEKTPOHBI U IPOTOHBI, BO3-
HUKIIKE B pe3yJbTaTe B3aMMOICHCTBUS TMEPBUYHBIX
IPOTOHOB C SIApaMU B BepXHel aTMocdepe, paccenBa-
JOTCA Ha OCTaTOYHOW aTMocdepe M 3aXBaTHIBAIOTCA B

TAMNBMEP A.M. PAAUALUOHHbIA NOSIC 3EMIN

PI13 unau BBICOKOHEPTUYHbBIC PalMOAKTHBHBIE allb-
OGemHbIe sIIpa MpeTepIieBaloT pacian BHYTPY 30HBI 3a-
XBaTa U MOTOJHSIOT PaaIuallMOHHBIN MOSIC 3JIEKTPOHA-
MU Y TTO3UTPOHAMH.

Bo BpeMsi CMJTBHBIX MarHUTHBIX Oypb YaCTUIIBI HE
TOJIBKO YCKOPSTIOTCSI, HO M BBICHITIAIOTCS U3 Tosica. Jleno
B TOM, YTO M3MEHEHUs] KOHMUTypalu¥ MarHUTHOTO
TTOJIST MOTYT MOTPY3UTh 3¢pKabHbIe TOUYKU B aTMOC(he-
DY ¥ YaCTHIIBI, TePsIst 9HEPTHIO (paccestHre, MOHU3aII -
OHHBIE TIOTEPH), U3MEHSIOT MUTY-YIIBI U TUOHYT B
BEPXHUX CJIOSIX MarHUTOCHEPHI.

PI13 oxpyxeH Tak Ha3bIBaeMbIM IIa3MEHHBIM CJIO-
eM (3axBaueHHBIC IIOTOKU 3JIEKTPOHOB M IIPOTOHOB
(voHoB) ¢ wiotHocThio Ol cM™ u 3Heprueii 10 1 k3B)
(puc. 1). OgHo¥i U3 NIPUYUH BOZHUKHOBEHUST CEBEPHBIX
(TTOISIPHBIX) CUSIHUI SIBJISIETCS BBICHIITAHME YACTUL] U3
TIa3MEHHOTO CJIOSI M YaCTUYHO 13 BHelIHero PI13. fB-
JIeHUe “CeBepHble CUSIHUSI” — 3TO M3JIyYeHHEe aTOMOB
atMocdepsl, BO30yKIaeMbIX B pe3yJIbTaTe CTOJIKHOBE-
HUI C YaCTULIAMY, BHICBHITAIOIINMICS U3 T105ICAa.

3. PE3YJIbTATblI UCCNEAOBAHUA
PAOVUALIMOHHOI'O NOACA 3EMJIN

[TpakTryecku Bce pe3yabraThl uccaenoBanuii P13,
TMO3BOJIMBILINE CO3/IaTh OCHOBOIIOIATAIONIYIO (hU3nYec-
KYI0 KapTUHY 3TOTO SIBJIEHUSI, ObLIN MOIydeHbl B 1960—
1970 ropax. HoBeiiliue rccnenoBaHusi ¢ UCIMOJIb30Ba-
HUEM MEXIUIAHETHBIX KopabJeil, opOMTaIbHBIX CTaH-
LI ¥ HAYYHO arrapaTypbl HOBOTO MTOKOJIEHUSI TTO3BO-
JIVJIA TIOJTyYUTh OYEHDb BaXKHbIe HOBBIE naHHbie 0 PI13.

3.1. O6HapyxeHue cTayMoHapHOro nosica
3NEeKTPOHOB BbICOKOW 3HEeprum

B Hauase §0-x ronoB yuensie MU®PU uzyqanu no-
TOKM BBICOKO3HEPTUYHBIX 3JIEKTPOHOB B OJIMKaiIIeit
OKPECTHOCTH 3eMJIM C TIOMOIIBIO arapaTyphl, ycTa-
HOBJIEHHOM Ha OpOUTaNIbHOM cTaHLK “Camor-6". An-
raparypa rmo3BoJisijia ¢ BbICOKO# 3(h(eKTUBHOCTHIO BbI-
JIEJISITh IOTOKU 3JIEKTPOHOB U MO3UTPOHOB C dHEPTUEii
6onee 40 MaB [3]. OpbuTa cranuuu “Canmor-6" (BbI-
corta 350—400 kM, HakKJIOHeHME 52°) B OCHOBHOM MpPO-
XONlMJIa HUXKE paauallMOHHOrO rnosica 3eMJiu, HO B paiio-
He bpasuiabckoil MarHUTHOW aHOMaJIMM OHa 3ajeBajia
BHyTpeHHI0I0 YacTh PI13. 1 nmenHoO, mpu niepecedyeHnN
craHuMeir bpa3unbckoii aHoManuu ObUTM 0OHAPYKEHBI
CTallMOHApHBIE TTOTOKM BBICOKO3HEPTMUHBIX 3JIEKTPO-
HoB (puc. 3). lo aroro akcnepumeHnTa B PI13 6butn 3a-
PETUCTPUPOBAHBI JIMIIIB 3JICKTPOHBI C IHEPTUEI He 00-
snee 5 MaB (B cOOTBETCTBUM € a/IbOETHBIM MEXaHU3MOM
BO3HUKHOBEHUS).

IMocnenymoiiue nsmepenus rpynina MU®U npose-
Jla Ha MCKYCCTBEHHBIX CIIYTHUKAX 3eMJu cepuu “Me-
Teop-3” (Beicota KpyroBbix opout 8§00 u 1200 km).
[Tpu6Gop rmy60oKo BHeApUIICS B paAuallMOHHBIN MOSIC U
TOATBEPANI Pe3YJIbTaThl, MOJTyUYeHHbIe Ha cTaHLuu “Ca-
MoT-6”, — CyllIeCTBOBaHME CTAOMIBLHOIO IOSICAa BHICO-
KO3HEPTrUYHBIX 3JIeKTpoHOB. 3artem rpynna MUOU
MoJIyymia eine 0oJjiee BaXXHbI pe3yiabTaT ¢ TMOMOIIbIO
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MAarHUTHBIX CIIEKTPOMETPOB, YCTAHOBJIEHHBIX Ha CTaH-
musx “Camor-7” 1 “Mup”. Beuto mokazaHo, 4To cTa-
OMJIBHBIM TOSIC COCTOUT TOJBKO U3 BJIEKTPOHOB (0e3
MO3UTPOHOB) BbICOKOI 3HepruM (o 200 MaB). B0 03-
HayYaeT, YTo B MarHuTocdepe 3eMIn pealn3yeTcsT BeCh-
Ma 3P PEeKTUBHBII YCKOPUTEIBHBI MeXaHN3M (OTHOMI
TOJIBKO paguanbHoi nuddysueit HabIomaeMoe yCKo-
peHue oObSICHUTD Henb34) [4]. B HacTosiee BpeMst U3-
MepeHUs Ha cTaHIIMK “Mup”' mpoaorkaloTes.

3.2. O6HapyxeHue cTayMoOHapHOro nosica
apep CNO

B koHn1ie 80-x — Hauasne 90-X rofoB rpyrira yuyeHbIx
HHUAD MTI'Y nocraBuiia 5KCEPUMEHT 11O UCCIIeI0Ba-
HUIO siep, HAXOMSIIUXCS B OIVKANWIIEM KOCMUYECKOM
npoctpaHcTBe. M3mepenus npoBonuiauck Ha UC3 ce-
puu “KocMoc” ¢ wucmojb3oBaHMEM SIEPHBIX (HOTO-
3MYJIbCU ¥ TPONIOPLIMOHANIbHBIX KaMep. bblin oOHapy-
skeHbl motoku sigep O, N 1 Ne B 06;1acTi KOCMUYECKOTO
MPOCTPAHCTBA, IJie OpOUTA UCKYCCTBEHHOTO CITyTHUKA
(H 0400—-500 xm, HakioHeHue 52°) mepecekana bpa-
3UJIBCKYIO0 aHOMAJTMIO. AHAJIU3 MOKAa3aJl, YTO 3TH Si/ipa C
9HEPTUeil 10 HEeCKOJIbKUX JAecATKoB MaB/HYKJIOH He
MOTJIM OBITh HU aJTbOEIHBIMU, HU TAJIAKTUYECKUMU, HU
COJTHEYHOTO MPOUCXOXACHUS, TaK KaK C TAKO IHEpru-
el HUKaK He MOIIU Obl CTOJIb IIyOOKO BHEAPUTHCS B
MarauTocdepy 3eMian. DTo 3axBaueHHass MarHUTHBIM
10JIEM TaK Ha3blBaeMasi aHOMaJIbHasi KOMIIOHEHTa KOC-
Mu4eckmux Jgydeid (puc. 3). ManosHepruuHble aTOMbBI
MEX3BE3IHOW MaTepuu MNPOHUKAIOT B rearocdepy.
VasrpaduoneroBoe uzinydyeHre CosiHIIa MOXET OJHO-
KpaTHO — Y peXe JABYKPaTHO — MOHU3MPOBATh aTOMBI.
OO0pa3oBaBIInecs 3apsSLKeHHBIE YACTUIIBI YCKOPSIIOTCS
Ha yJIapHbIX (DPOHTAX COJTHEYHOIO BETpa IO HECKOJIb-
KHUX 1ecITKOB M3 B/HYKIJIOH 1 MPOHUKAIOT B INTyOb Mar-
HuUTOChEpHI, T MOJHOCTHIO MOHU3YIOTCS M 3aXBaThl-
BaloTCSI.

3.3. KBasucrtaumoHapHbIin Nosic
9J/1eKTPOHOB U NPOTOHOB

22 mapra 1991 roga Ha CoJHlie Mpou30I11ia MO -
Hasl BCIIBIIIIKA, COMPOBOKIABIIASCS BBIOPOCOM 0OJIb-
IIIO¥ MacChl comHeuHoro BemlecTBa. K 24 mapra Bete-
CTBO JOCTUIJIO MarHuTocepbl U TpaHC(HOPMUPOBAIO
ee BHEUIHIO0 001acTh. DHEPrUYHbIE YACTUIILI COJTHEY-
HOTO BeTpa BOPBAJIMUCHh B MarHUTOCc(epy U AOCTUTIU
o6osouku L [12,6, Ha KOTOPOii B TO BpeMsI HAXOIUJICS
amepukaHckuii ciytHuk “CRESS” (BbicoTa opOUTHI B
arroree [133,6 ThIC. KM, B repuree 323 KM, HaKJIOHEHUE
18°) [6]. TIpubOpHI, ycTaHOBJIEHHBIC HA 3TOM CITyTHH-
K€, 3aperHCTPUPOBATM PEe3KOe BO3pacTaHME ITOTOKOB
9JIEKTPOHOB ¢ 3Heprueii (115 MaB 1 npoTOHOB € 3HEpIru-
eit 20—110 MaB, cBuneTensCTBYIOIIEE 00 0OOpPa30BaHUM
HoBoro nosica Ha L = 2,6 (puc. 3). KBa3ucranmoHapHbIi
TOSIC CHavaia HabJIIoMaIM Ha pa3IMuYHbIX KOCMUYECKUX
amraparax, HO TOJIbKO Ha cTaHUMU “Mup” B TeueHue
TOYTHU BCETO JIBYXJIETHETO cpoka Xu3HU. C MOMOIIbIO
MarHutHoro criekrpomerpa MU®U 6bln onpenencH
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3apsI0BbIf COCTaB KBa3UCTALIMOHAPHOIO T10sIca U U3-
MEPEH SHCpreTI/I‘IeCKI/Iﬁ CIICKTPD 4YaCTHUII.

B cBs131 ¢ 06pazoBaHMeM KBa3UCTALIMOHAPHOTO TTOSI-
ca COJIHEYHOTO TTPOUCXOXKICHMST HATOMHUM, 4TO B 60-X
rojiax B pe3yJibTaTe B3phIBOB SIIEPHBIX YCTPONCTB B KOC-
Moce 00pa30oBasicsl KBa3UCTALlMOHAPHBIH MOSIC U3 2JIEK-
TPOHOB MaJIbIX SHEPIUii, MPOCYIIECTBOBABIINI OKOJIO
10 net. UcTOUHMKOM 3apsKeHHBIX YaCTHUII OBLI pacman
PanMOaKTUBHBIX OCKOJIKOB IEJIeHUSI.

3.4. CeicmomarHuTocepHblie CBA3N

JetanbHOe M3y4eHUE M3MEHEHUI TMOTOKOB BBICO-
KOBHEPTrMYHbIX 3aXBAaYCHHBIX YacCTUIl, IPOBEICHHOE
MU®U Ha opOuTambHbIX cTaHuax “Camor-6”,
“Mup” nu UC3 “Meteop”, npuBeao K 0OHapPY:KEHUIO
HOBOTO SIBJIEHUS IPUPOJIbI, CBSI3aHHOTO C BO3ACMCTBU-
€M CeiCMMUYECKOI aKTUBHOCTU 3eMJIU Ha BHYTPEHHIOIO
TPaHMILy paaMallMOHHOTO Tosica, — CeMCMOMAarHuTO-
chepHoii cBsa3u [7]. Pusnueckoe OOBICHEHHE 3TOTO
SIBJIEHUS CBOAMTCS K ciedyloiiemy. M3 snuieHTpa
MPENCTOSIIIETO 3eMJIETPSICEHUST UCITYCKAETCsT SJIEKTPO-
MarHUTHOE M3Jy4eHHe, BOZHUKAIOIee U3-3a MEeXaHU-
YECKUX TMepeMelleHN TON3eMHBIX TOopoa (TpeHUs,
pacTpecKuBaHus, Mbe3odddekTa U T.0.). YacTOTHBIM
CIEKTP W3IYyYEeHMs JOBOJIbHO MIMUPOKUit. OJHAKO 10-
crurayth PII3, mpoiinsg mnpakTuyecku 0e3 TOTepb
CKBO3b 36MHYIO KOPY M aTMOC(depy, MOXET TOIbKO 13-
JydyeHue B nuariazoHe yactot [10,1—10 Iix. JJlocTurHys
HuxHel rpaHuisl PI13, amekTpomMarHuTHOE M3Iyde-
HUE B3aUMOJICHCTBYET C 3aXBaUeHHBIMU JIEKTPOHAMU
U MPOTOHAMHU. AKTMBHO YYacTBYIOT BO B3aUMOIEHCT-
BMM YaCTHUIIbI, IPUBSI3aHHBIE K TEM MAarHUTHBIM CUJIO-
BBIM JIMHUSIM (TOYHEE, K TPYOKaM M3 JIMHUIT), KOTOPBIC
MPOXOJISIT Yepe3 IMULEHTP MPEACTOSILIETO 3eMIeTpsice-
Husl. Eciv yactota OCHMIIISAIAI YaCTUI MEXKITY 3epKaJTb-
HBIMU TOYKAMM COBIIQJET C YACTOTOM CEMCMUYECKOTO
9JIeKTpOMarHuTHoro usnydeHust (COMMU), B3aumoneii-
CTBUE MPUOOPETET KBA3UPE3OHAHCHBIN XapaKTep, Mpo-
SIBJISTIONIUIACS B UBMEHEHUM TTUTY-YTJIOB 3aXBaYeHHBIX
yactuil. Eciu B 3epKajibHOM TOUKE MUTY-YTOJT YaCTULIBI
cTaHeT OTMMYHBIM OT 90°, 3TO HEem30eKHO BHI3OBET
CHIXKEHME 3epKaJlbHON TOUYKH, COMPOBOXIAEMOE BbI-
ChITTaHWEM YacTHI] U3 paaualliOHHOTO Tosica (puc. 5).
W3-3a noarotHoro apelica 3axBaueHHBIX YACTUIL BOJIHA
BBICBITIaHUS (TO €CThb YXOJ1 YaCTUI] BHU3) orubaeTt 3emJIio,
U BIOJIb MAarHUTHOM IIMPOTHI, HA KOTOPOIi pacIioioxXeH
SIUIIEHTP TPENCTOSIIETO 3eMJICTPSICEHUS, 00pa3yeTcst
KOJIbIIO BBICBITIaHUsI. KOblI0 MOXET MpOCYIeCTBOBAT
15—20 MuH, MoKa BCE YacCTHUIIbl HE MOTMOHYT B aTMO-
chepe. Kocmuueckuii amnrapatr Ha opOUTe, MPOXOsi-
el ToJ pamuallMOHHBIM TI0SICOM, 3aperucTpUpyeT
BCIUIECK BBICHITIAIONIMXCSI YACTH1I, KOTa OyeT nmepece-
KaTh IIMPOTY SMULIEHTPA MPEACTOSIIEro 3eMiIeTpsice-
HUSI. AHAJIM3 SHEPreTUUECKOTO U BPEMEHHOT0 pacripe-
JIeJIeHU 4YacTUIl B 3aperMCTPUPOBAHHBIX BCILIECKAX
MO3BOJISIET OTNPENETUTh MECTO 1 BpeMsl TTPOTHO3UpPYye-
Moro 3emJjeTpsiceHust (puc. 5). OOHapyxeHUe CBS3U
MEXIy CeCMUYECKMMHU MpoLeccaMyd U TMOBEACHUEM
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Puc. 5. a — cTaumoHapHas TpaekTopus 3apsi>KeHHOM
YacTuubl B paanaumoHHOM nosice: 1 — reoMarHUTHoe
none, 2 — TpaekTopus YacTuupl, 3 — HAXHAS rpaHmua
paavaumoHHoro nosica; 6 — BbICbINAHUS YacTuL, U3
C3MW pagvaumoHHOro nosica nocne B3aMMogencT-
BUsi ¢ MU cencMmnyeckoro NponcxoxaeHust: 1 —reo-
MarHMTHOE rnone, 2 — TPaekTopus YacTuubl, 3 — HUX-
HSISi rpaH1LLA paavaumMoHHOro nosica, 4 — oyar 3emne-
TpsiCeHUs, 5 — anekTpoMarHUTHoe wuanydyeHue, 6 —
BbIChINAOLLMECS YACTULbI, 7 — TPAEKTOPUS CMyTHUKA

FAMNBMNEP A.M. PAAUALUOHHbIA NOSIC 3EMAN

3aXBa4eHHBIX YaCTUI] B MarHUTOC(hepe 3eMiIn JIeTJio B
OCHOBY pa3pabaTbIBAEMOT0O B HACTOSIIEE BPEMS HOBOTO
METOo/Ia OITEPATUBHOTO MTPOTHO3a 3eMJIETPSICEHMIA.

4. 3AKJ/MIOYEHUE

B nocnenHee BpeMsi 3HaUMTEbHBIE YCUTNS HATIPAB-
JIEHBl Ha YyTOYHEHHEe MaTeMaTtudyeckux mozeneir PI13,
MO3BOJISIIOILMX TPOTHO3UPOBATh MOTOKHW YaCTULL, Paay-
allMOHHbIE 103bI C YYETOM COJTHEYHOI akTMBHOCTU. HO
Hapsily C 3TUM MPOAOJIKAIOTCA M TIPSIMbIE 3KCIEpU-
MEHTaJIbHbIE M TeopeTudyeckue ucciaemoBanuss PII3,
MpencTaBsIoure 00JbIION HAyYHbIN U TPaKTUUECKUI
HUHTEpecC.
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Apkagmnin Mowuceesud anbnep, AOKTOp GU3NKO-
mMaTemMaTuieckux Hayk, npodeccop kadenps MUKPO-
1 kocmodumankn MUDU, uneH-koppecnoHaeHT Akane-
MU KocMoHaBTukn nm. K.9. Lmonkosckoro, 3acny-
XEHHbI aeatenb Haykm P®. YneH akcnepTHOro coeeTa
no ¢pusuke MuHnucTepcTBa 06LLero 1 npodeccruoHanb-
Horo obpa3zoBaHus P®D. O6nacTb Hay4HbIX MIHTEPECOB —
dnsrka KOCMUYECKUX Ny4ven, ramma-acTPOHOMUS,
3KCNEePMMEHTasIbHble METOAbl PErMCTPALNN INEMEH-
TapHbIx YacTuy,. ABTop 6onee 200 Hay4HbIX CTaTeN.



