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NMpegnar-asTcsi BPUOOP AN U3YUYEHMS 3APAAOROSC COCTARa
BUMCOKOIHOPCUYHOA 206K TPOHHOA KOMIOHEHTM BHYTPOHHero
PEANBUMOHHOTO NOACA N0 H3IMEPAHHO BHCHITAHUA 2APAXSHHEX
YacTHI B pAOHe BPa33MAbCKOA MArHHMTHOA aHoOManMu, lIpHeon
NPSACTArIAST COSUAN TRIGCY.ON W3 ABYX NOAYNPOBOAHHEOBLY
AGTEKTOPOB M kxpUcTANNA Csl, 3aKNOMEHHEX B OXPAHHER Q-
TOKTOP P BUA@ CTakalda M3 NAACTHHECKOrO CUMHTUNASTOPS,
Mexay nonynpoBoAHAKOSHMH AGTEX TORAMH PaclionaraeTcH
DONNOTUTERAL U2 NIAACTAHECKOND CUAHTUANATOPA, MPOCMATPH-
sasMan ¢3Y. Mpy onpeaenaHHOr XOMSHHAUMKM CHOHEaAoD ¢ aAe~
TeXTOPOS W CNRUVGHYIECKOM SHeprosHaeneHuy Bil KoB s
¥pucTANNg Csl nNpHEOP MOXET Pervc TPHMPCBATEL MOSUTPOMN ¢
oHeprien Ao B MoB p cocTaBe® PHCHIIBIIMXCR U3 nosica Yya-
CTVK, H3~3a SONLMHX NOTePh IHEPTHM INSXTPOHOS B ATHI-
coape SHAPIKAM HACTHI B HeckoNbky MeB HA CANNOHHEN
BHCOTAX COOTBETCTBYOT SHEPrin 218X TPOHOB B COTHM MoP
HA FPAHNILEe ATMCCHEPH W B IOAICe. 3TO NO3BORNUT NOIYYUTL
HHEOPHBUMID O CYHEC TBOBAHMH BHCOXOMHEPI MYHEX NO3UTPOMNDS
B0 BHYTPeHHeM P13, xoTopaa B HACTOSEGS SpeMd Heaot Tyn-
HIMEPDEHHUAM € IOMOMLI MACHUTHEX CIATHMaTRON,
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FHHOr ovicC neHHwe 3KCNEPAMeHTANLHHS HCC NleaoBaHWA nOTOKON
3apAxeHdbx YacTHL B OKOJO3EMHOM KOCMOCE NOKa.alid, TO BSIW3U 3aMnH
CYHeCTEYDT paguagroHHuae novca CPM3D, cocTosmMe M3 NPOTOHOB M IRex~
TPoHoB. BHe o6GnacTh Pl3 cymecTBYRT PEChMa 3HaYUTONbHHE MNOTOKH
anbBefHHX HAcTHU, COCTOAmME NPEHMYeC TBEHHO W3 3NIeK TPOHOB C J3Hep~
rHef 8 HICXOAbko gecsitrop MoB. Kax H3BecTHOD, npoToHHER PN3 uMeeT
GAHH MAKCHMYH B P34HANLHOM PACTIP@AGNEHUH C YJANeHHOM OT 3qMAN.
DnaK TPOHHHA NOSIC MMSeT AB2 MAKCLL.YMA H NOAPA3AGNASTCH HB BHYTPeH-
HUA ¥ BHemHus PN3, [loroxu penﬂ'm‘m'rcrm: anekTPOHOE CE 4~7MaB) »
npoToHoR CE>400M3B2 BO BHYTPOHHEM MORCe® CPABHHMR NO BJIMYKMHO, BO
BHONHEM NODACEe NESOSNAZEPT 3NEKTROMLL. .

CCHOBHHE XAPAKTEPUCTHKH W MEXAHKIME OSPA3ZGBAHHA dYacThu B
Pa3AnBUMONHEX NOACABX K XOHUY 70-%X r'o/o8 SHIIA YR8 XOPODO HW3BecTHH.
Oaxnaxo, B Hadane B80-x rojop SHAY BHIOCHHEHR 3XCNePHMeHTH [1-41,
KXOTOPHe Noka3any, YTc Bo BHYTPet .eM P13 Ha L=1.1-1.8 ¢ mMakcnMy=-
MoM Ha L=1.8 [3,5] cymecTeyoT sHauuTensHwe 10° - 10* M 3¢ *ep™
AOTOKM 33xPAaYeHHHX BHCOKOIHEPTUYHHX ONEKTPOHOB C 3Hepryeld Sonbued
Heckonbkhx AeCATKOB MaB. ’

TeopHst Pll3 OSHACHAST NPOHHKHOBAHHNE, YCKORGHHE M HaKonheHwe
JAPSEKSHHEX YacTHML B Noscax MexaHU3IMOM PAagnanbHOM AMGGY3IUHM, NPHYHMHOR
KOTOPOR SIBJSIOTCS $AYKTYALMKM [e@OMACHATHOO NOSiA HA ['PAHHIEG MArHWTO-
Cdeph. BRCOKOIHEPrHYHLe NPOTOHH MOACA WUMEKT ANbLGRAHOe NPOMCXOoXAge~
Hl;é. T. 8. POXABNTCHA OT pacilafa HeNTPOHOB, KOTOPHE BO3ZHHUKAKWT NPH
BIAMMOABAC TBHH XOCHHMYGCKUX JIYHeN € BeNECTEBOM aTMOCSEPH. Cymec Teo-
BAHUME BHCOXKOJHEPIrHYHHX 32K TPOHOB B [I0AC® HE MOX@T SHTbh OSLACHEHO
TOM K& MEXBAW3IMOM, T.K. OH TPeSYeT HeATPOHOB O4YeHL BHCOKMX JIHEPrHH,
KOTOPHX B COCTABS ANLSGAHOrC HINYYEHHA NPAKTAY8CKH HeT.

B [2,6) éun Npemfo¥eH NMPHHUMNWANLHO HOBHA MCTOMHUK N Mexa-
HM3M OSPA30PBHAS BHCOXO3HEPIMMHHX J3NEeXTPOMOB BO BHYTP@HHeM PMN3.
FeHepaumsi >NekTPOHOBR MPOUCXOAWUT NpH n-u-e pacnan.o IAPSXEOHHAD: NTHO~
HOB, oSpasoPpaHHHEX B0 B3AWMOAGHC TBAN DEJIATUBHACTCENX NPOTOHCE BHYT~
penHero PM3 ¢ ocTaTo'tHoy aTMocdepon. B [7,8) paspasoTaH cnocos
PACHETH NOTOKOE 3aXBa4YeHHB) INEK TPOHOB HA OCHOB® 3TOWM CHMROTe3HW. Ha
PHMC.1 npuseneH PACCUYMTAHHHNM MOTOK 3Jek TPOHOB M JKCnap:; 2HTanbHLEe
AAHHLe O (r 2KTPE :.mex'rpouoa % Pl3, nonyuyeHHwe B (9.,4). BuaHo xapuo-
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mee COriacHe PAacYETHONO M HIMBPeMHOrO CNeKTPA 3J6K TPOHOB.

OTAMYHMeM NPOANOMSHNOrC HEXaHU3Ma OT APYTHUX SABASIeTCA Cheundn-
_*lecnm aspsgont cocTas. [ockonbky PEAKUMA OGPA3I0OEAHAR f~MHEe3OHA
nponcxoim'r npM NOYTH TNOPOroEol 2HepPryvK npoToda (Encopur=390MaB),
WO OSYCIOBNCHD JYpPe3BL{alHO MANKHM ChexTpPoM npoToHor P33 a osnacTd
BHCOKHX DHEDT U, BOIHHUKAONIME MHOHH HMMEIT NCNOXMTeILHHE 3apAN.
Toraa, eCTEec TEeHHO, MIKOHM K 3K TPeHH B LeNOvYKe n~u-= PACNAga Takxe
nonoxsTesbHee., HHEMY choBam, B [2,5-8) NpeacxasaHdHo cymec TBOBaHWe
6CTec TBeHHOrc pagMaHoHHOre nosca fMoZ2WTPOHOB.

2T0 NPpeacKka3s’aHre UMeeT ¥ak JHCTO HAYYHO® 3HAYeHHe, Tak H
GONLMOe NPMEJAAHOE 3HAYEHMe, BCleACTBHe THro, YTOo B xocHMoce MOrYT
CYMRC TROBATE HCKYCCTBEHHHE MC TOYHHMKK NOSHTPOHOS, BO3MOXHCCTL OSHAa~
PY®EHUA TAKHUX HUCTOMHHMXOB B CMALHOPB CTRNEHM 3IAaBUCHUT OT YPUBHN ecTe-
CTBeHHOrc ¢OHa MO3IUTPOHOB B OKOJO3EMHOM MNPOCTPAHCTBRE.

Nysouxanuy [2,5-8) nocnysuat CTHMYJIOM K 3KCNePHMOHTANLHEM
HCCNeAOBAHUAM 3APAACBOrO COCTaRa afiekTpoHos P13, Takoro poaa ske-
NepUMPHTH FABIANTCHA BeCbMA CAOXHEMA C TEXHHMYECKOHR TOJYKH 3Ipevus
H3-33 HeOSXOAHMOC TH HMCHOJIL3OBAHMA MAMHMTHHX CReKTPuMeTRpoBn. Kpome
TOr'o, 33484YA OCJOXHASTCH TeM, YTO NPCBeAQHHE SKCNOPHMMONTOS B nosicax
NO HaSAVASHMNO MOINTPOHOB HA ¢GOHE NPCTOHOR, NOTOKH KOTOPHR- IPeBoc—
XOAAT I3PPOKT HR HECKONBKO MOPAAKOB, ABNASTCH TPYAHOH 3ajaven, Tpe~.
Syoilleyt BHCOKOR KBAIHMIXALWKY B NOAABIAGHWHY HEXENATENLHOrO $oHa.

HecneAoBsHHA 3APAACROro COCTABa 2Jex TPoHoB B PI3 6wnM npoee-
AeHn B [8,10). Q'-!H NOKA3IANK, HYTO B OSAACTH 3HepruH 20-120MaB noTok
NIO3UTPUHOB COCTABMASET NPHMEPHO 1.3 OT NOTOKA 3K TPOHOB BO BHYTDEH-
HeM PN3. Ha puc 2. npUBeAeH CNexTP NO3NUTPOHIB K 2NeKTROHOB, H3Me—
PeHHEM B 3Tux padoTax. BUAHO, MTO ©CHH HCKANYUATL OGNACTL BHeprun
100~140M>B, B XOTOPOA TOMHOCTE H3MEPEHMI HA KPap AHAN2IOHE SHEPTHA

CRexXTpoMeTpa xyXe, TO NOTOKH NO3ATPOHOB U afexTpovom B PN3 npuHepHo

PaBHE. 2TH M3IMEPEHHA ABAAKTCH 3KCNEPUMEHTANBHHM NOATBEEpPX/AeHer
npeackal’aNHoro a (2,%8-8] ecTec TBaHHOrO PaAgVALHMOHHOrD MOACA NO3HTRO-
HOB. ASCOMIOTHAA PelyuMHa NOTOKOB NO3IXTPOHOB PN3 ¢ aHeprHer 20-120
MoB = 10™M “c " 'ep™!, uTo npeBoCXOOWT GOH CANAKTHMHECKUX KOCHHMECKHY
JSiydei B 3TOH OS/NACTH NPOCTPAHCTBa Ha x 1.5 nopanka.
Ao CUX MOP OSTAeTCH HESITHHM MPOMUCXOXAGHME BHCOXOHE P IHHEYK

22k TPOHOB ce™> BO BHyTPeHHeM FP[13. B (5,11,12]1 6Hno nokaszaHo, 91O
OCHOBHOM MEeXAHMIM HAKAYKH dacTHY nNoA 4eVCTBHMEeNM (JIYK TYALMIt Neoitnr-

HHTHOI'O NTONA., HE MOXeT afecneddTs B O8nacTsix ¢ L-l.& - 1.3 cyiecT~-
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BOBAHHE 2JI@KTPOHOB C 2HEPrien, GoNbLey Heckonbkux MIB H3-3a HMaanen-
HOrG xapakTepa anddy3HH M KOHKYRUPYIWeR Post:’ CHHXPOTDOHHHX NOTEPL
PHOPrUM SNeKTPOHOB B MeOMAIHHUTHOM nolne, (:uprd'rpcuuue NOTRPH NRM~
BOAST Kk OrpaHHddeHHW IHEPrHHY sneX TPOoHOB EmaxCL) Be10"Dol.*® ab.

fipn Do=10"*7c™, sBRAKMEMIA YCPOAHEHHHM KOJGMUMGHTOM aHOSYIHH IR
% 10 neT, EmaxCL=1.2+-1.3) = 8MeB [12]. AHANHMTHYECKCE PENOHHE YPAB™-
HEHMA ANPPYIHH ¢ YHTOM CHHXPOTRORHMEX NOTEPd [13) TAKxe fOKAINBAST,
4TD MRBKCHMYM MOsica 3JIeKTPOHOB, (IJTOPHA MOr G CHOPMHPOBATLSSH TAKHM
M@XAHWUSMOM, JeXdUT Ha L=1.8 (T o3 COrAacyRTCA C IKCNEPHMOHTOM)
TONBKO, QCcAW Da=10 ¥t ™!, 4o NpoTUROPEYMT AMHHMM NG NPOTOHHOMY PNI3.

SKCHMPUMIHT NO HIMSRAHHID dApsaoBaros COCTABA IOk TROHOB [21E]
< nd&ambln MAMHMTHOIrQ CAEK TROMETPE MBASAETCA YHMKANLHHM. loBTOpPeH#e
€ro ApPYyros MOTOAMKOH, APRYIOWM JKCHEPHMOHTANLHOA CPYNNCA ABARGTCA He
TONLKXO X@AATENALHUM, HO 1 COBERIDOHHO H@OGXOAHMLIM.

B HacTOAmen PAGoTe NPeas « 8@TCH IKCNEPHMEHT, B KOTOPOM
BO3MOXHO MNMONYHMTE HHSOPMAUKIO O 3APRAOBOM COCTABG 3N6KTPOHHOrS PM3 -
€ NOMOMbID NPHGOPE, HE ABISIWErcCH MACHHTHHM CeX TROMRTPOM, a KHame—
PRAKIEro BHCKLIAHWMA YACTHL B payicHe Bpaszuiibcxoi MACHUTHOMN anomanm. '’

3';'01* NPHSOP W3ospaxeH Ha puc. 3. lpnsop npeaHasHavyeH Ana ua~-
HAP@HHA NOTOKOE NG3UTPOHOB M SNIeKTPOHOE B8 ANANA30HEe SHeprun 0.1
-~ BMpB, A& Taxxe CRekTpPA 31nekTPoHOB ¢ sHepruen 8-28MeB U npoToOHOB &
IHepruan 60-200MsB.

v NpUsop NpeacTaBAReT COSOM TENECKON M3 ABYX NOAYRPOBOAHHKOBHX
A8TeKTOPOB, MeXly XKOTOUDHMU DACNOIAIAaTCR CJOA [NACTHYRCKOI'O CUWH-
TMASATOPA, TOAWAHOW 2.8 oM, apocMaTpupasMun O3V. [log TeseckonoM
PACHONONEH AMCK M3 kpucTansna CsI, TONIMHOM 4CH, YNOXEHHHR B CTakaH
M3 MNACTUHECKOrO CUHMTHASKMTORA, fUMck M CTAKAH OSpaj’yRT OAMH ATeK-
Top="¢ac HMY", NPOCMATPHBAGHMNA OAHHM O3Y. CurHanm c O3 "gocduya’
BKRIMEHE B CxeMy OTOOpa CHCHANOE M0 $OpMe HMIYAbLCA, TAaK 4YTO Yac TH-
ua, NPoDAmAr ANACTHUNECKMR AeTexTOP, ucxmo‘-me'rcﬁ. TeM caMuM Hck-
HARTEs PaSIITUBHCTCKHE NPOTOHN M 36X TPOHH ¢ Ey2BMaB. HepeaaTHBuc-
TCKH@ NPOTOHH OTAMYAKTCHA OT JBNEKTPOHOBR MO PelMCTPaUWK NOBHNeHHOro
BHeproBuaeneHns B (L u N2 aeTekTopax.

Ans peruvcTpaiuun snexTpoHoR B geTexTope [ TpesveTcst 3Hepro~
BHA@JeHHE, PABHO® 2HEPrOBHAEN@HMID OT OAHOK pann-msuc-r::uon Yac THUH:
nmce¢i1d. B cunumfmauuoﬂﬂon cyeTdMke TpesSyeTrs 3aperuc ThHUPoBAThL
SHePrOBHARNEHHE, MOHbIDee MMM PaRHoe SMaB. B M2 geTekTope He AoH-~
FHO SHTL JapPerucTPHMpOBaHO cUrHanNa; AN DPerucTPauuHd 3NeKTPOHOB M
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nosuTpoHom ¢ E&SMaP OH AosixeH GHTh BXMOYaH HA AaHTHC OBRaARHUA: finz.

B xpHcTanne Csl AN peruvcTPanuy NO3HTPOHA AOCNNHO SHTL 3ape-
ryc TpUpoBaHo a2HeprosngencHue S11KaB £ 30% :CsI(911D, B aHTUCOBRDA~
TeNLHOM CTAKAHE A He OOMXHO OHTb SWCTPOTO CHrHana: A. TakuM ospa-
30M pa3’Hpe 4acTHUN PervcTPUPYETCA MPY COOTBOTCTEYIOMHX XOMSHHAUURAK
CHAHBNOB B A2TEK TOPEX: -

NOSHTPoHY  E<SMol: MM C1CiCO. 1 -SMaBI TIBC1ICSICS112 A,
NnexTPOHH  ESMaRB: NMLC4dC1CO. 1 ~SHo B TINBC13CsTCS11)4A,
anexTpoHn ESMaB: TMC1I C16H0. 1D M2C1 DCSI OO0 A,
NPOTOHHE ~ ECS0-120MaB): NMLCH IC1C30. 1D MNRC. 17CSIC:00 A,
NpPOTOHK E>1 20MaB: MM C1CLCH0. 1D MN2C1 ICSTCH0 A.

AnepTypa npueopa 130, Bet 3kr, norpesisieMan MomHocTk 9BT.

Hconb3ys onvcaHHult BLIE NPHGOP AN M3YYeHNA BHCHNAHWA Yac~
THMY, B panocHe Bpa3pnsckof MACHUTHOM aHOMANWMH, MOXHO NOJYHHTE HIdOp-
MALMIO © 3ApPAAOBOM COCTABe 4YACTHUL BO BHYTPeHHem PIN3.

B {141 p panone BpasnunbCckoOn AHOMANIMK SHIX 3APErHC TPHPOBAHL
BHCHNAHMA 4YacTHL, KOTOPHEe anfapaTypa MOrjia HAeHTUMMLINPOBATH TONLKO
K&K CYMMAPHHA MOTOX 3JeKTPOHOB ¢ Ey7MeB ¢ NpoToHOB ¢ E»8O0HaB., No-
CKONLXY BHCHNIAHWS HAGADARNNCH K 3anagy OT AHOMAJNH, OHN CAenaH B
BOA, YTO 3TO BHCHIAHHRA 3K TPOHOB, a HE MPOTCHOBR HIN NO3NTPOHOSB,

VeTaHoOBKkA NPUSODPA, XOTOPLE COCOSEH OTAMMHTL COPT HacTH, RO3IBOANT
He TONbKO MO MeCTY HasmodeHUs, HO M NO AAHHMM NPHUEOpPA, yEadYaTb HPH-
pony BHCHIAKIMXCS YACcTHI U Mx SHEPrwo.

3pech cflegyeT Ccpa3y Xe 3aMeTHUTL, UYTO OGAacTbh HAGHDAGHHR B
pavioHe Bpazmnbcxon aHOMANMK, -~ 3TO OSJACTb HH3KHX WHPOT H NPUGOP,
OPHMEHTHPOB2RHHER B I8HUT, HU3MEePAeT MNOTOXH YACTHI C NOCTATOYHO GOiib-
UMK THTY= YT AaMH ¢80, TakHe HACTHUH, €CsH OH{ BHCHAAOTCS HA3BHO
aTHMUCYePH Ha BHCOTH 40-50x1, ABHXYTCH, BPAESSICh B MACHUTHOM none #¢
MPOXOAAT CJOK BemecTPa CYWeCTBeHHO Soibilif, YoM NMPOCTC ToNgnR Bome-
CTBAa HAA MPUEOPOM B HECKONbLKE /cM'. B [18] 6HIC NOKAIAHO, YTO e~
KTPOH C 3Hepruen 150M>B, BEXOA4SNMA U3 ATHMOCYEePH C r'.nym;mu 0.1r/cuf
ABMIadacs C MHTY=-YTIOM SAK2KHM ¥ S0°, TepseT npaxTHYeckH Ecie CBon
AHEPruw, XOorda BHXCANT M3 aTMOCPEPH. 2TO O3HAaYaeT, YTO ecl/iH MW &y-
femM HasnMeaaTh INSKTPOHH HMAY NO3WTROHH € 2Hepr¥ed B Hecxonbxo MzB
Ha erHcoTax 40-50xM, TG BHS aTtHoCdepH 2T 4HYAacTUUH MMeNM JSHepruw
napagxa coTeH MsB. P HacToAmlee Bpemsa AN panRcoHa BPa3zuiLCkoOR aHoMa-
H SBHNOIHASTCH YHCNeHHOe pPemeHWe YpabBHeHHS Jiopedna, onHcHBavmero
IPXAHHE DJIeY TDOH2 B I EOMAT HHTHOM noge, © yYeToM NoTeps IHePUKHH
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30exXTPOHOB B aTMocdepe. B pesyabTaTe pPelleHHs MOXHO SyaeT nepecHn-
TaTh 3IaperkcTPHPUBAHHYK Ha BucoTe 40-S0kM ailap‘r‘mo 2aeKTPOHA x 2He-

)

Pryd BHe aTHMOC PN,

Tak UM OGPA3SOM, M3IMEPAS 3AaPAACBEM COCTAB BHCHIAHWMK B aHOManMH
B oSfacTH SHEPrMil HeCckojibko MaB, M MOXeM NOAYHUTDL CBedeHHA O 3apsa-
hopoM cocTaBe 3NeKTPOHOB NOACA B OGN&CTH CYMEeCTBSHHO Sofibuvx 3Hep-—
F4A. B 3aBUCHMOCTH OT BHCOTH N3MEPEHUN BO3MOXHO [IOAYYeHUEe WHOpMAa-
MK B O6A3CTH 3HEPrUfl CoTeH MaB, XOTOpPHe He ACCTHCANMCHL B 3KClepH—
MEHTAX C MACHATHHM cnex’rpone'r'pog. 970 Ccymec TBEHHO HOBHM MPHMHUNT
MIMEPEHMA DdAapSAcBOru cocTaba YacThu P13, NMpenMymec TBCOM 3TOrQ0 MeTO-
fa AENSIeTCR BO3MOK'OCTH [IPON3BOANTD N3MepPeHus, oTHocsmmecH k PII3, e
CHSCTAMOBKE HH3KOrQ ¢OHA. 3 '

B nocnenHee BpeHs SHNO SGHAPYXEHO, XOTS § C HH3KOR CTAaTUCTH-
THKOVM B 5 coshT™ii (18], YTO BRCHNAHUAM YacTHU K3 BHYTPeHHero Pli3
NPeALEc TBYIT 3eMASTRACEHAA. 2To ABMIGHHE, OYAYYM AOCTATOMHO XOPOmo
MIYHYEHO, MO0 6 SHTb HUCICNBLIOPAHO ANA CEMCHMONPOIHA3UPOBAMNA.

B {16] He SHAO AGCTOBEPHO YCTAHOBNEHO, kxakan HMEHHO KOMNoOHeH-
TA BHCHI2GTCS: NPOTOHH WA 20X TPOHH. OAHAKO, SHAO YKA3AHO, 4TO uu-
SHOANTCA BHCOKOHEPrydHee CE»100MoBY vYacTHud. NpedioxeHHHR NpHEoP
MOX@T OTIMYMTbL, KaKkasi UMEHHO KOMAOHEHTA BLCHNAETCH H OHTL fIPHMEeHeH
A4 NCCNeJOBaHMA CBA3H BHCHMN3HUN C CEeAcMOaK THBHOC THI.
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Numeroug experimental investigations of the fluxes of char-
ged particles in the space near the Eérth saye shown that begr
thie Ecrth there exiat radigtion belts (Enﬁj-which conaist of
protons and electrons. Outside the ERB region there exist rathep
large fluxes of albedo particles which consist mainly of eleg-
trvons with an energy of a few tens of MeV. As 1t is known, the
proten ERB has. s maximun in thefradial dia?ribuﬁ;ou. The aelectron
belt has two maxiwma snd it 1s divided into loner and cuter ERB.
The fluxes of relativistic electrons (E >4 MeV) and protons
(E>400 MeV) in the inner bely are comparsble in magnitude, the
outer belt conslsts mainly of cslectrons.

The main mechaniswms of particle production in the radiation
belts had beea well studied by the end of 70's. However, the ex-
perimeuﬁs /A-4/ carried out in the early 80's, showed tbat in "
the inner belf at L = 1.1~1.8 there exist*conkiderable, 103 -
10% m'aa"1sr'1 fluxes of trapped high-energy slectrons with an
energy above a few tens of MeV with a maximum at L = 1.5./3,5/.
: The theory of trapped radiation, which has been developed
aa early as she end of A0's, accounts for ithe propegation, the
acceleration and the accumulation of charged particles in the
beltis by the radial diffusion whica is due to fluctuation of
the seomagnatic field at the magnetosphere toundary. The high-
energy protons of the belt are of albedo crigin, i.e. they are
pruduced franthe dacay of neutrons arising in the interaction
of coamic rays with the etmosphere. The high-energy electrons
cannot be associated with the same mechanism since‘if requires

neutrons r.f very high anergfﬁs,abeent from the slbedo rauiation.
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Iao /2,5/ we suggested a basically new source of high energy'
electrons in the laner belt. The electron generation arises from
the ~ ~e¢ decay of charged pions produced in the ingeraction
between the relativistic protone of the inner belt and ;he resj-
dual atmozphere. Based on thls hypothesis, a msthod of calculation
of trapped electrons was developed in /7,B/. Figure 1 prasents the
caloulated electron flux and the experimeptal data /9,4/. As one
can see from the figure, the calculated électron spectrum is in
gatisfactory agreement with experiment.

The suggested source differs from the previcus ones by the
charge composition. Because of extremely soft spectrum of inner
beli; protons with some hundreds MeV energy, rions are generated
near the threshold proton energy (E 390 MeV). So the pions pro-
duced have the positive charge. Hence, néturally, muons and elec—
trons in the ~ =g decay chailn are also positive. Thus, ibo
refs./2,5~-8/ the exlstance of & natural radiation belt of posi~
trons was predicted. .

This phenomenon is of mucb scientific and, perhaps, of still
much more practical consequence, considering the fact that the
spacecrafts often cavry fast neutron reactors wnich ere an arti-
ficial positron sgsuvurce. The pogsibility of detection of such sour-
cee depends essepntially on the level of the natural positrons back-
ground in the Earth vieinity. .

The papers /2,5-8/ gave a push to experimental investiga-
tions of bthe charge distributior of the inner belt szlectrons.
Technically, these experiments are rather sophisticsted since
they require the use of magnesic apéctrometers ~ one of the wost

complex types of instruments used in cosmie researches. Besides,
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the positron 1dentifilcation in the inner belt from the proton
background, whose fluxes excced the effect by a few orders, is
a difficult task which calls for the high skill in the rejectilon
of unwanted background.

The study of the charge composition of trapped electrons
was conducted in /9,10/. Iclwas shown bhat in the 20-120 MeV
enorgy reglon the positron flux is approximately one third as
large as the electron flux in the inner belt. Figure 2 shows
the measured posltroﬁ and eleotroﬁ spectrum. One cap see from
this figure that the positron and electron fluxes are almost
equal, except for 100-140 HMeV energy region where the accuracy
of measurement at the edge of the speckrometer energy range 1s
the worst. These measureménts confirm the existence of the natu—
ral pozitrop radiation bel® predicted in /2,5-8/. The mean ebso-
lute magnitude of positron fluxes with an energy of 20-120 MeV
is approxivabely 103 2?5 1sr™ on L = 1,2=1,3 which is 107
orders of magnitude higher than the background of galactic cosmio
rays in this regilon. 3

The origin of high~energy electrons (e”) in the inner belt
is st11l unknown. 1t was shown in /5,11,12/ that the inward ra-
dial particle diffusion from the peripherical regions of magneto-~
sphere due to megnetic fluvtuations cannot at L = 1,2-1.3 give
rice to electrons with an energy above a few MeV because of the
slow rate of the diffusion process and the competing role of
the synchrotronous loss of electron energy in the geomagnetic
figld, The synchrotronous loss leads to the upper houni of the
electron energy By, (L) = 5 10° p,1™ aev. 18 D = 10713 577,

which 1s an averaged diffusion coefficient over 10 years,
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Emax (L = 442-1.3) = 5 MeV /12/. The analytic solutior of the
diffusion equation with allowance for the synchrotrons lasse /13/
also shows that the maximum of the electron belt, generakted by
this mechanism, is loceated at L = 1.5 (i.e. agrees with experi-
ment) only if D = 1012 g~ which conflicts with the trapped
proton data,

The experiment with a magnetuic spectrometer is unique now
and it i1s not only desireble but highly necessary to make mea-
surements with a different method, and by a different experimen-
tal group.

The present paper suggests an experiment which can give in-
formation about the charge composition of the slectron,using a
special device detector which i1s not a magnetic spectrometern
but measures positron and electron precipltations in the res;Ou
of the Brazil South-Atlantic magnetic anomaly. This ipstrument
is shown in fig.3. The instrumeni is intended to measure positron
and electron fluxes in the 0.1-5 MeV energy range and, also, the
spectrum of 5-25 MeV electrons and 50<120 MeV: protons.

] The device is a telescope consisting of two semiconductor
debectoré‘(301 and SC2) with a 2.5 cm thick plaatic scin-
tillatqr'in between. Undér the telescope There is a 4 cm thick
Csl crystal disk shielded by plastie scintillator. The disk
and the shield make up a detector “phosphich". Light signals
from this "“phosphich" photomultiplier are placed in the pulse-
shape discriwinator, ﬁhich excludes the particies which have
passed through the plastic scintillator. The relafivistic protons
and electrons with E »25 MeV will, thereby, be excluded. The

ncnrelativistic protons are separated from electrons by the in-
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creasel energy release in the 8C1 and 82 detectors.

The SC1 detector reglsters electrons when the energy release
i8 egual to an ionlsation from a single relativistic particle
(801 (1) signal). In the scintillator the energy release less or
equal to 5 Mev &ust be regispered. Simultaneously the SC2 detector
should not register a signel., To register electrons and positrons
with E 5 MeV, 1t should be in adnticoincldence: 5C2.

The energy release needed to register a positron iﬁ the CsI
crystal, should be equal to 511 keV & 30%: CsI ( 511), a fast sig-
nal should not occur in the anticoincidence schielding A: A.

Thus, different particles are registered corresponding to the fol-

lowing signal combinations in detectors:

p.otons E 5 MeV SO%(1) ¢1(0.1-5) SC2(1)CsI (511)A
electrons B 5 MeV SC1(1) C1(0.1-5 MeV)5C2(1)CsI{511A
electvons E 5 MeV $5G1(1) C1( 0,1) s8C2(1) ¢sI{ 0)A
protons E (60-250 MeV) S61( 1)C1( 0.1) s8c2( 1) CsI( 0)A
protons E 350 MeV SC1(1) G1( 0.1) sC2(1) CsI( 0)A

The éperture of the instrument is 30°, the weight is 3 kg
and the power consumption -~ 5 wt.

Using the described above instrumsnt for studying the particle
precipitations in the reglon of the Brazil anomaly, it is possitle
to obtaln information about the charge composition of clectrons
in the inner belt,

Particle precipitatlons ware registered /147 in the region
of the Brazil snomaly. The instrument could measure these precipi-~
tations only as the sum flux of electrons with E 7 MeV and protons

with E 60 MeV. Sirce the precipitations were observed at the west
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at the west gide of the anomaly, 1t was concluded that the
precipiteting particles are electrons and not protons. Installa-
tion of the proposed instrument would enable one to determine
the energy and species of precipitating particles not omly by
the region of observation,
It 48 to be noted that the Brazil anomaly region is the '
region of low iatitudes and the zenith-oriented telescope regis-~
ters particle flu;es with rather large pitch angles (>-60°).
These particles, if they precipitate from the outside of the
atmosphere, move rotating in the geomagnetic field and pass
through a layer of matter which ia much larger than.the width
atmosphere above the instrument, equal to a few g/cma, It was
shown in /15/ that an electron of 150 MeV energy, which outgoes
from the atmosphere depthis of 0.4 g/cm?'. moves with a pitch-
angle close to 90° and looses actually the whole of its anergy
a5 it leaves the atmosphere. This means that 1f we observe elec~
trons or positrons with an energy of a few MeV at altitudes of
40-50 km, then outside the atmosphere these particles possessed
the energy of a I:wr th:;%i%alev. For the region of the Brazil
anomaly the Lorentz eqQuation for slectron motion in the geomag-
netic field ia being numerically solved with allowance for the
energy less of electrons in the atmpsphere. Upon solving this
equation, it will be possible to derive accurately the energy
outside the atmosphere from the electron energy registered at
an altitude of 40-50 km. ' '
Thus, if we measure the charge Fomposition of precipitating
particles in the anomaly in the energy regicn of a few MeV, we ' ;

can obtain information about the charge ratio of electrons of
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the belt in the region of much higher energies. Depending on

the altitude, it is possible to obtain information in the energy
region of hundreds of MeV which were unaccessible in experiments
with a magnetiic spectrometer. This 1s a basically new method
of measurement of the charge conposition belt particles., An ad-
vantage of this method 1is tﬂe possibility of measuring the pré=
cipitating particles from the ERB at low background.

Recently it has been revealed, though with a low statistios
of 5 events /16/, that earthquakes piecedi particle precipita-
tions from the inner belt. Being sufficiently well studied, this
phenomenon could he used in the seismic forecast.

In /16/ 1t was not determined with cerfainty Just which
component is precipitatink: protons or electrons. However, it
was noted that the precipitating pesrticles are of high energy
(B > 100 ueV); The instrument suggested can determine just
which component precipitates end i: can be used so0 study the

connection of precipitations with selsmic activity.
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