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B HaCTmn.u;eii: CTaThe npHBOWJTCH KpaTKoe omt:caHHe H napaMeTPhl annapaTyphi AJlh<PA-3, ycTaHOBJieH

HOii: Ha XeocmoBOM u Aepopa.llbHOM aoHoax AJIH JIOKaJihHhiX H3MepeHHii: xapaKTepHCTHK H uccneAOBaHHH 

llpOCTPaHCTBeHHOrO pacnpeAeJieHHH MaJI03HeprH'IHOH TIJia3Mbl B MarHHTOC~epe 3eMJIH, Ha'IaTbie BO BpeMH 

TIOJieTOB KOCMH'IeCKHX annapaTOB.flyHa-2, 3 [1, 2), a TaJOKe HeKOTOphie npeABapHTeJihHbie pe3yJihTaThl, llO

.lY'IeHHbie llpH TIOMOI.u;H 3TOH annaparyphl B TIJia3MOC~epe H BHe ee Ha cpeAHHX H BhiCOKHX IliHpOTaX. 

ATITIAPATYPA 

Ha Xeocmoeo.M H Aepopa.!lbHO.M aoH.oax 6bm yc
TaBOB..leH rrpn6op AITb<PA-3, rrpegHa3HaqeHHhiH 
~ H3MepeHHa XapaKTepHCTHK H 3HepreTHqecKHX 
..::nl!rfPOB IIOTOKOB HOHOB C 3HepmaMH 0-25.5 3B H 

8CC3e~oBaHHa rrpocTpaHCTBeHHoro pacrrpegeneHna 
m;J():IHbiX HOHOB B MarHHToc<Pepe 3eMJIH. 

B cocras rrpn6opa Anb<P A-3 sxogaT cnegyw
.-e O.JOK.H: 

- ~~OCKHH 3neKTpOCTaTnqecKHH aHanH3aTop C 
"1"CCpWWJaiQHM rroTeH~anoM THrra TIIT-48 (RPA), 
CMOHTBpOBaHHhiH Ha Koprryce pemcTpHpyiOIQero 
!iOL"'OITena IIOCTOaHHOrO TOKa; 

- ILlOCKHH 3neKTPOCTaTHqecKHH Mogyna:QHOH
awi aHaJIH3aTop THrra TIIT-19 (MPA) c BMOHTHpo
...mn.nf B crre:u;nanhHhiH OTCeK KOprryca aHanH3aTO
p:a I[B33Hpe30HaHCHbiM ycHnHTeneM, HaCTPOeHHbiM 
m qaCTOry Mogyna:u;nn; 

- 3..leKTPOHHhiH 6noK ATI-3, o6ecrreqnsaiOI:QHH He
otixo.DIMhie pe)I{HMhi pa6oTbi aHaJIH3aTopos H o6MeH 
cm"Ba.laMH co CJiy)l{eOHhiMH cncreMaMH crrynun<a. 

Ha K<UK):I;OM crryTHHKe o6a aHann3aTopa 6biJIH yc
TaBOB.leHhi Ha 3aTeHeHHOH oT ConH:u;a rrosepxHOCTH 
• opBeHTHpOBaHbl B aHTHCOnHeqHOM HarrpaBneHHH. 
HopMaJIH K IIOBepXHOCTH BXO}l;HhiX OTBepCTHH Ka)l{
:10«> H3 aHanH3aTopoB OhiJIH rrapannenhHhi ocn spa
meBHSI crryTHHKOB. ECJIH rrpeHeopeqh oTKnoHeHHeM 
oca BpaiQeHna crryTHHKOB oT HarrpasneHna Ha ConR
oe. Benfiq.HHa KOTOpOrO MOrna COCTaBnaTh HeCKOnh
EO rpagyCOB, TO C yqeTOM IIIHpHHhl yrnOBOH }l;HarpaM
WI:ol aHaJIH3aTopoB MO)I{HO Cq.HTaTb, qTo B rroneTe 
lltaQblli H3 HHX ohm opneHTHpOBaH no ocn -X con
He'IHo-3KJIHIITHqecKoif cnCTeMbi Koop;n:HHaT. Pa3Me
meHHe aHannJaTopos B JaTeHeHHOH oT ConH:u;a qac-

TH IIpOCTPaHCTBa HCKniOqlfnO npaMOf:! B03geHCTBHe 
conHeqHoro ynhTpa<PnoneTa Ha nx rroKa3aHna. 

Ha pnc. la rroKa3aHa 3neKTpnqecKaa cxeMa aHa
nn3aTopa TIIT-48. Bxo;n:Haa ceTKa 1 H 3KpaHHhre ceT
KH 3, 4 coegnHeHhi c KopnycoM aHann3aTopa. Cyn
peccopHaa ceTKa 5 nog;n:ep)I{HBaeTca non; rroTeH:u;Ha
noM -40 B. Ha aHanH3Hpyroi:QHH 3neKTPon; 2, 
BhmonHeHHhiH H3 ABYX ceToK, rro;n:aeTca aHann3npy
IOIQee Hanpa)l{eHHe ua = 0-25.5 B . 

Bee ceTKH H3roTosneHhi H3 HHKennposaHHOH 
BOnh<PpaMOBOH IIpOBOnOKH )l;HaMeTpOM 0.02 MM. 
KonneKTop K, BhiDOnHeHHhiH H3 HHKenesoif rumCTH
Hhi TOni:QHHOH 0.5 MM, IIOA)l;ep)I{HBaeTca IIOA IIOTeH:QH
aJIOM -20 B. lloTeH:QHanhi scex 3neKTPogos OTCqHTbi
BaiOTca OTHOCHTenhHO Koprryca aHaJIH3aTopa. 

BonhT-aMnepHaa xapaKTepncTHKa aHann3aTopa 
TIIT-48- 3aBHCHMOCTh ToKa aHanH3aTopa oT rroTeH
:u;nana U Ha aHanH3Hpyror:u;eif ceTKe H yrna aTaKH 
(yrna A Me)l{gy HaiipasneHHeM IIOTOKa HOHOB H HOp
MaJihiO KO BXO)l;HOMY OTBepCTHIO) npHBO)l;HTCa Ha 
puc. 16. ToKH HopMHpOBaHhi Ha sennqHHY ToKa npn 
A= 0°, noTeHI~Hanhl- Ha E/e, me E- 3HeprHa nyqKa 
HOHOB, e - 3apa)l; 3neKTPOHa. 

OcHOBHhre TexHnqecKHe ;n:aHHhie aHanH3aTopa 
TIIT-48: 

,D,wana30H 3Heprnii: H3MepHeMhiX noTOKOB- 0--25.5 B; 
qHCJIO 3HepreTH'IeCKHX HHTepBaJIOB -

IIIwpHHa 3HepreTH'IeCKoro HHTepBaJia

,l],Hana30H H3MepHeMbiX TIOTOKOB -

3~~eKTHBHaH IIJIOin;aAh KOJIJieKTOpa

lliHpHHa yrJIOBOH AHarpaMMhl -

BpeMH H3MepeHH» Ka)f(AOro cneKTPa-

24; 

0.1-3.2 3B; 

105-109 CM-2 c-l; 

10.56 CM2; 

±60°; 

1.8 c. 
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PH c. 1. a- cxeMa aHanH3aTopa IIJI -48; 6 - BonhT-aMnep

HaSI xapaKTepHCTHKa aHanH3aTopa TIJI-48 - 3aBHCH

MOCTb TOKa aHanH3aTopa OT UOTCHIJ,Hana U Ha aHanH3H

pyiOII(CH CCTKe H yrna aTaKH (yrna A MC:lKAY HanpaBne
HHeM UOTOKa HOHOB H HOpManblO KO BXOJIHOMy 

OTBepCTHIO aHanH3aTopa). 

Crre)zyeT OTMeTIITh, 'ITO B llOJieTe perncrpHpyeTC51 
H3MeHeHHe TOKa KOJIJieKTopa aHaJIH3aTopa ITJI -48 npn: 
H3MeHeHHH noTeHQHana Ha ero aHaJIH3Hpyimn;eu 
CeTKe H TaKHM o6pa30M Ha BbiXO}l;e aHaJIH3aTopa 
<flopMHpyeTC51 He KpHBa51 TOpMO)I{eHH51, HHOrga Ha-
3biBaeMa51 HHTerpaJibHbiM ClleKTpOM, a gH<fJ<flepeH
IJ;HaJibHhiH cneKTP. O;o;HoBpeMeHHO c H3MepeHHeM 
3HepreTH'IeCKOrO ClleKTPa H3Mep5~eTC51 cyMMapHbiH 
llOTOK 3ap5~)1{eHHbiX 'IaCTHIJ; B n;enH KOJIJieKTOpa aHa
JIH3aTopa. KonneKTopa K aHaJIH3aTopa ITJI -48 MoryT 
;o;ocrn:raTh HOHhi c E > UKA (UKA- nono)I{HTeJihHhiH 
llOTeHn;HaJI KOCMH'IeCKOrO annapaTa) H 3JieKTPOHbl 
c E > 40 3B npn: ycnoBHH, 'ITO oTpn:n;aTeJihHa5~ BeJIH
'IIIHa UKA < 40 3B. 

CxeMa MogyJI5~QHOHHoro aHaJIH3aTopa ITJI-19 
npe;o;cTaBJieHa Ha pn:c. 2a. Bxo;o;Hoe OTBepcTHe aHa
JIH3aTopa 3aT5~IcyTO ceTKOH 1. B paccMaTpHBaeMOM 
3Kcnepn:MeHTe ceTKa 1 ranhBaHH'IeCKH coe;o;n:HeHa c 
KopnycoM aHaJIH3aTopa. Cn:cTeMa 3JieKTpo;o;oB 2 
npegHa3Ha'IeHa }l;JI51 H3MeHeHH51 yrJIOBOH gn:arpaM-

(a) 

-------- --=<>------- 1 
-4------2 

~---3 

----------=-~----4 

--..----5 
~~~~~~~~~~-----6 

0.8 

0.4 

0 0.2 

'--------K 

(6) 
0 

10 

20 

30 

4\ \ 
0.6 1.0 0 0.2 

eU/E 
0.6 1.0 

PHc. 2. a- cxeMa aHanH3aTopa TIJI-19; 6 - BOnhT-aMnep

Hbie xapaKTepHCTHKH aHanH3aTopa TIJI-19. 

Mhi aHaJIH3aTopa. B xo;o;e 3Kcnepn:MeHTa 3JieKTPO;JJ; 2 
nooqepe;o;Ho nogKJIIO'!aeTc5~ nn:6o K Kopnycy aHaJIH-
3aTopa, JIH6o K aHaJIH3HpyiOin;eMy 3JieKTPO;JJ;Y 4 qe
pe3 geJIHTeJib Hanp5~)1{eHH51. 3KpaHHa51 CeTKa 3 H 3K
paHHhiH naKeT 5 coe;o;n:HeHhi c KopnycoM aHaJIH3aTo
pa. 3KpaHHbiH naKeT, COCT051In;HH H3 5 COe}l;HHeHHhiX 
Me)l{}l;y co6oH: ceToK, o6ecneqn:BaeT nonnyiO 3JieKT
pocraTH'IeCKYIO H30JI~l0 aHaJIH3HpYIOin;eH ceTKH 4 
OT KOJIJieKTopa K. Ha pn:c. 26 npHBO;JJ;5~TC51 BOJihT
aMnepHbie xapaKTepn:cTHKH aHaJIH3aTopa ITJI -19 
}l;JI51 060HX BapHaHTOB llO}l;KJIIO'IeHH51 3JieKTpo;o;a 2. 

,[l;n5I Mo;o;yn5~IJ;HOHHoro aHaJIH3aTopa ITJI -19 ;o;n:a
na30H 3HeprHH H3Mep5~eMbiX llOTOKOB, KOJIH'IeCTBO 
3HepreTH'IeCKHX HHTepBaJIOB, HX IIIHpHHa H ;JJ;Hana-
30H H3Mep5~eMbiX llOTOKOB, a TaK)I{e BpeMSI H3Mepe
HH51 ClleKTpa COBnagaiOT C aHaJIOrH'IHbiMH BeJIH'IH
HaMH ;JJ;JI51 aHaJIH3aTopa ITJI-48. Illn:pn:Ha yrnoBhiX 
}l;HarpaMM B nepBOM H BTOpOM pe)I{HMaX pa60Tbl 
aHaJIH3aTopa ITJI -19 cooTBeTCTBeHHO cocTaBJI5IeT 
±50° H ±40°. 3<fJ<fleKTHBHa51 llJIOin;a}l;b KOJIJieKTOpa 
K paBHa 11.3 cM2• 

llonHhiH TeJieMeTPH'IeCKHH Ka;o;p npn:6opa AJib
<I>A-3 co;o;ep)I{HT TPH 3HepreTH'IeCKHX cneKTpa: 
o;o;n:H cneKTp, H3MepeHHhiH aHaJIH3aTopoM ITJI-48 H 
;o;Ba cneKTPa, H3MepeHHhiX aHaJIH3aTopoM ITJI-19 B 
;JJ;Byx pe)I{HMax (U2 = 0 B cneBa, U2 = 0.9Ua cnpaBa). 

lhMepeHHe 3HepreTH'IeCKHX ClleKTpOB aHaJIH3a
TOpOM ITJI-48 BhlllOJIMeTC51 B cne;o;yiOin;eH: nocne;o;o
BaTeJihHOCTH: 

- ocyin;eCTBJI5~eTc5~ onpe;o;eneHHe HaJIH'IH5~ H3Me
pn:Moro llO BeJIH'IHHe llOTOKa HOHOB C 3HeprH51MH 
0-25.5 3B; 
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- B CJiyqae 06Hapy)KeHIISI nOTOKa IIOHOB B yKa3aH

HOM )];IIana30He 3HepriiH II3MepSleTCSI BeJIIIqiiHa no

)];asaeMoro Ha aHaJIII3IIpyroiiJ,yiO CeTKY HanpSI)KeHIISI 

U,, npii KOTOpOM aHaJIII3aTop HaqiiHaeT periiCTPII

pOBaTb npiipaiiJ,eHIIe TOKa npii II3MeHeHIIII aHaJIII3II

pyiOIIJ,ero HanpSI)KeHIISI. HanpSI)KeHIIe U,, onpe)];eJISI

IOIIJ,ee noJIO)KeHIIe cneKTPa nOTOKa IIOHOB Ha OCII 

3Heprii:H, MO)KeT II3MeHSITbCSI B npe)];enax 0-25.5 B c 

rnaroM 0.1 B. Ha aHaJIII3IIpyiOIIJ,YIO ceTKY aHaJIII3aTo

pa no)];aeTCSI cyMMapHOe HanpSI)KeHIIe Ua = Uh + lJ." 
rn;e U, - CKaHIIpyiOIIJ,ee HanpSI)KeHIIe, II3MeiDJ:IOIIJ,ee

CSI OT 0 B )1;0 25.5 B. BeJIIIqiiHa HanpSI)KeHIISI ull He 

npeBhirnaeT 25.5 B. CKaHIIpyiOIIJ,ee HanpSI)KeHIIe U., 
crpynniiposaHo B 6 rpynn, no 4 cryneHII B KIDiqJ,OH 

rpynne. B nepso:H rpynne cKaHIIpyroiiJ,ee HanpSI)Ke

HRe MeHSieTCSI c rnaroM 0.1 B. B Ka)KJJ;o:H nocne)];yiO

IIIefl rpynne CKaHIIpyiOIIJ,ee HanpSI)KeHIIe y;n;saiisaeT

CSI. B nocne;n;He:H rpynne war cKaHIIpyroiiJ,ero HanpSI

)KeHRSI cocTaBJISleT 3.2 B. Ilpii 3TOM npii K3)KJJ;OM 

3HaqeHIIII aHaJIII3IIpyiOIIJ,ero HaiipSI)KeHIISI II3MepS1-

lOTCSI TOKII B ~enii KOJIJieKTOpa aHaJIII3aTopa. lf3Me

peH1Ie CIIeKTpa 3aKa~IIBaeTCSI IIJIII no yMeHbilleHIIII 

sc.1nqn:Hhi II3MepSleMoro TOKa HII)Ke npen;ena qyscT

BHTe:IbHOCTII, IIJIII ITO )];OCTII)KeHIIII aHaJIII3IIpyiOIIJ,IIM 

BanpSI)KeHIIeM BeJIIIqiiHbl ull = u, + u, = 25.5 B, no

.::..1e <Jero HaqiiHaeTCSI II3MepiiTeJibHbiH ~IIKJI aHaJIII-

33TOpa TIJI-19; 

- eCJIII B npo~ecce CKaHIIpOBaHIISI ITO 3HeprliSIM 

ii;O."'l."'leKTopHbiH yciiJIIITeJih TIJI-48 TOKa He 3aperiic

TFBPYeT, TO II3MepeHIISI TaK)Ke HaqiiHaeT aHaJIII3a

Top TIJI-19. 

IIJMepeHIISI npii IIOMOIIJ,II aHaJIII3aTopa TIJI -19 

I!pOH3BO)];SITCSI no aHaJiorn:qHOMY aJirOpiiTMY, TOJib

ii;O aHaJIII3IIpyiOIIJ,ee HaiipSI)KeHIIe B 3TOM cnyqae 

c~ = u, + u,, + Um, r;n;e um- MO}l;YJIIIPYIOIIJ,ee HanpSI

~e npSIMoyrOJibHOH <!JopMbi C qaCTOTOH 500 f~, 
oo .. 1HhiH pa3Max KOToporo paseH pa3HOCTII TeKyiiJ,e

ro H nocne)];yroiiJ,ero 3HaqeHIIH Us. Ilpii yKa3aHHOM 

I!IWOOpe BeJIIIqiiH MO}l;YJIIIpyroiiJ,ero HaiipSI)KeHIISI 

.lH.a..1H3aTop TIJI -19 TaK)Ke periicTpiipyeT ;n;II¢¢e

peHUBallbHhie cneKTpbi. 

Ilpn II3MepeHIIII 3HepreTIIqecKoro cneKTpa Ka)K

~ aHaJIII3aTOpOM B TeJieMeTpiiqecKyiO CIICTeMY 

Oepe;taiOTCSI CJie)];yiOIIJ,IIe BeJIIIqiiHbi: 

- YCJIOBHbiH KO}l; Ka)K}l;OrO aHaJIII3aTopa; 

- seJmqiiHa HanpSI)KeHIISI U,, onpe;n;enSIIOIIJ,aSI no-

.. lvA:eHne CIIeKTpa IIOTOKa IIOHOB Ha OCII 3HepriiH; 

- BeJin:qiiHa TOKa B Ka)KJJ;OM 3HepreTIIqeCKOM UH-

7"epBa .. 'Ie; 

- HOMep IllKaJibl yCIIJIIITeJISI TOKa. 

KpoMe TOro, B TeJieMeTPIIqecKyiO CIICTeMy nepe

:XaeTCSI BeJIIIqiiHa II 3HaK IIOJIHOrO TOKa KOJIJieKTOpa 

aHa1U3aTopa TIJI-48 npii ull = 0 B. 

PE3YJihTAThi II3MEPEHIH) 

II IIX OECY)K,[I,EHIIE 

HII)Ke npiiBO)l;SITCSI II o6cy)K;n;aroTcSI TIIITII'IHbie 

}l;JISI nepiio;n;a ceHTS16pb-OKTS16pb 1996 r. pe3yJihTa

Thi II3MepeHIIH, IIOJiyqeHHbie IIpii IIOMOIIJ,II aHaJIII-

3aTopa TIJI-19 Ha ABpopa.!lb1WM aoHi>e B nepii0/1: 

9.IX-14.IX.96 r. OT;n;eJihHO 6y;n;yT paccMoTpeHhi pe-

3YJibTaThi II3MepeHIIH B IIJia3MOccpepe, B o6JiaCTII, 

npiiMbiKaiOIIJ,eH K ITJia3MOnay3e CHapy)KII, II Ha reo

~eHTpiiqeCKIIX paCCTOSIHIISIX -4RE Ha)]; nOJISlpHOH 

rnaiTKOH. 

li3MepeHIISI B IIJia3MOCcpepe II 3K-

3 on JI a 3M o c <Pep e. Ha piic. 3 noKa3aHhi pe3yJih

TaThi II3MepeHIISI IIOTOKOB IIOHOB B IIHTepBaJie 3Hep

riiH 0-25.5 3B c 08.40 UT 11:0 23.50 UT 14.IX.96 r. s 

3aBIICIIMOCTII OT BceMIIpHoro speMeHII. MaKCIIMaJih

Hhie nOTOKII, BeJIIIqiiHhl KOTOpbiX )];OCTIIraiOT 3Haqe
HIIH 2 X 109-5 X 109 CM-2 c-l, II3MepeHhl B paftoHe ne

piireSI op6IIThi. Pe3KIIe ¢nyKrya~IIII IIOHHhiX noTo
KOB, Ha6JIIO)];aiOIIJ,IIeCSI B -10.00 UT II oco6eHHO B 

-16.00 UT, o6'hSICHSIIOTCSI nponeTOM 30H)];a qepe3 

o6JiaCTh BbiCOKIIX IlliipOT II IIOJISlpHOH rnanKII II CBSI-

3aHbl C <iJJIYKTya~IISIMII TaM KOH~eHTPa~IIII XOJIO)];
HOH rrna3Mhi. ll3 piic. 3 TaK)Ke BIITJ:HO, qTo nnaBHoe 

II3MeHeHIIe BeJIIIqiiH II3MepSleMbiX IIOTOKOB )1;0 II IIO

CJie npoxo)KJJ;eHIISI ABpopa.!lbHbtM aoHdOM nepiireSI 

(so speMSI nponeTa 30H}l;a qepe3 mi:a3Moc¢epy) Ka)K

TJ:hiH pa3 COIIpOBO)K)];aeTCSI pe3KIIM yMeHbilleHIIeM Be

JIIIqiiHbl II3MepSleMhiX noTOKOB. YMeHbilleHIIe nOTO
KOB MO)KeT 6hiTb 06'bSICHeHO nepeceqeHIIeM 30H)];OM 

nJia3Monay3hl. IlOJIO)KeHIISI nJia3MOITay3hi, onpe)];e

JieHHhie ITO pe3KOMY yMeHbilleHIIIO IIJIII yBeJIIIqeHIIIO 

periiCTpiipyeMOrO IIpii60pOM nOTOKa IIOHOB, OTMe

qeHhl Ha piiC. 3 CTpeJIKaMII, a COOTBeTCTBYIOIIJ,He 

IIOJIO)KeHIISIM nJia3MOnay3hl 3HaqeHIISI L - KOOp)];IIHa

Tbl II MeCTHOrO BpeMeHII OTMeqeHbl Ha Hli)J(HeH OCII. 

IlOJIO)KeHIISI nJia3MOnay3hl, 3aperiiCTpiipoBaHHhie 

14.IX. 96 npii6opoM AJib<l>A-3, COOTBeTCTBYIOT <!Ja-
3e 3anOJIHeHIISI IIJia3MOCcpepbi IIOHOCcpepHOH nJia3-

MOH nocne ee onycTorneHIISI, no-BIITJ:IIMOMy, npoH3o

rne)];IIIero B npo~ecce TJ:BYX IIHTeHCIIBHbiX cy66yph 
12JX.96II 13.IX.96, KOr)];a MaKCIIMaJihHOe 3HaqeHIIe 

KP- Kpm cocTaBIIJIO 5_ II 5 0 COOTBeTCTBeHHO. 

,fJ,aHHbie, npe)];CTaBJieHHbie Ha piiC. 3, n03BOJISIIOT 

o~eHIITh CKOpOCTh 3anOJIHeHIISI IIJia3MOC<lJepbi II CBSI-
3aHHOe C 3anOJIHeHIIeM nepeMeiiJ,eHIIe nJia3MOnay3hi 

Ha 6onee y)];aJieHHhie L - o6onoqKII: B TeqeHIIe 

18 qacOB II3MepeHIIH nJia3MOnay3a B noJiy)];eHHOM 

ceKTope nepeMecTIIJiacb c L = 3.2 HaL= 3.7, a B no

nyHoqHoM ceKTope- c L = 3.8 11:0 L = 4.1. 

3a npe)];eJiaMII IIJia3MOC<IJephl (B 06JiaCTII MarHII

TOC<lJepbi, HaXO)];SIIIJ,eHCSI Me)KJJ;y nJia3MOC<lJepoft H 
nJia3MeHHbiM CJIOeM II nonyqHBIIIeH B nocJie)];Hee 

BpeMSI Ha3BaHIIe "3K30nJia3MOC<IJepa") npii6op perii

CTpiipyeT CIIJihHO <!JnyKTyHpyiOIIJ,IIe noTOKII IIOHOB, 
BeJIIIqiiHhi KOTOpbiX, KaK npaBIIJIO, II3MeHSIIOTCSl B 

npe)];eJiaX 2 X 106-3 X 107 CM-2 C-l, II JIIIIIIb IIHOr)];a 

s6JIII3II anoreSl npii R = 4RE II L > 9 TJ:OCTIIraiOT BeJIII

qiiH 108-10? CM-2 C. 
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PHc. 3. BeJIH'-IHHbi rroToKa HOHOB, H3MepeHHbie 14.IX.96 Ha TPeX rrocJieAOBaTeJibHbiX op6HTaX AapopaAbHozo aoHoa. 

fipe)l{;o;e, qeM nepeHTH K paCCMOTpeHHIO pe3yJih

TaTOB cneKTpaJihHhiX H3MepeHHH nOTOKOB XOJIO;D;

HhiX HOHOB, Mhl cqHTaeM HY)I{HhiM OCTaHOBHThCSI Ha 

np06JieMe 3aBHCHMOCTH pe3yJihTaTOB H3MepeHHH 

MaJI03HeprHqHOH nJia3Mhl OT C06CTBeHHOfO noTeH

IJ;HaJia KOCMHqecKoro annapaTa. BJIHSIHHe noTeHu;H

ana KA Ha pe3yJihTaThi H3MepeHHH xono,n:HoH nna3-

Mhi Bhipa)l{aeTCSI, C O;D;HOH CTOpOHhl, B H3MeHeHHH 

B6JIH3H annapaTa JIOKaJihHOH KOHIJ;eHTpaiJ;HH 3apSI

)KeHHhiX qacTHIJ; c 3HeprHSIMH E - eUKA• r;o;e UKA -
noTeHu;HaJI KA [3, 4], c ;o;pyroH:-'-- npHBO;D;HT K c;o;BHry 

H3MepeHHhiX 3HepreTHqeCKHX cneKTPOB no OCH 

3HeprHH. fiOJIO)KHTeJihHhiH noTeHIJ;HaJI C;D;BHraeT 

CIIeKTp B CTOpOHY MeHhiiiHX 3HeprHH, OTpHD;aTeJih

HhiH - B cTopoHy 6oJihiiiHX. Eonee Toro, cne;o;CTBHeM 

nOJIO)KHTeJihHOfO nOTeHu;HaJia KA, BeJIHqHHa KOTO

poro COCTaBJISieT UKA- (3-5)kT/e (3geCh k- nOCTO

SIHHaSI EoJihiJ;MaHa, T- TeMneparypa B a6coniOTHOH 

rnKane, e - 3apSI;o; 3JieKTpoHa) HJIH 1-3 B, MO)I{eT 

SIBHThCSI 3cpcpeKT TaK Ha3hiBaeMOH "cKphiTOH" nJia3-

Mhl [5). 3cpcpeKT CKphiTOH nJia3Mhl COCTOHT B TOM, 

qTo peaJihHO cyrn;eCTBYIOII.J;aSI B6JIH3H KA, o6na,n:aiO

II.J;HM nOJIO)KHTeJihHhiM noTeHIJ;HaJIOM OTHOCHTeJihHO 

OKpy)l{aiOII.J;eH cpe;D;hl, XOJIO;D;HaSI nJia3Ma OCTaeTCSI 

"HeBH;D;HMOH" ;D;JI.SI npH60pOB, ycTaHOBJieHHhiX Ha 

HeM. H3BeCTHO, qTo noTeHu;HaJI KA cpopMHpyeTc.SI, 

rJiaBHhiM o6pa30M, no;o; B03;D;eHCTBHeM nOTOKOB 3a

pSI)I{eHHhiX qacTHIJ; H 3JieKTpOMarHHTHhiX H3Jiyqe

HHH, Bo3;o;eH:cTBYIOII.J;HX Ha Hero. H3BeCTHO TaK)I{e, 

~ITO U KA 3aBHCHT OT MHOfHX "TeXHOJIOfHqeCKHX" 

cpaKTopoB: MaTepHana Kopnyca KA, o6pa6oTKH H 

COCTO.SIHH.SI ero noBepXHOCTH, THna IIOKphiTH.SI H T.II. 

KaK noKa3hiBaiOT TeopeTHqecKHe ou;eHKH H 3Kcne

pHMeHTaJihHhie ;o;aHHhie, nonyqeHHhie B XO;D;e MHOfHX 

3KCnepHMeHTOB B HOHOCcpepe H nJia3MOCcpepe [4), 

BeJIHqHHhi UKA o6hiqHo H3MeH.SIIOTC.SI OT ;o;oneH: ;o;o 

HeCKOJihKHX BOJihT, a ero 3HaK - OTpiiD;aTeJihHhiH. 

ITo Mepe nepeMern;eHH.SI KA no HanpaBJieHHIO K 

nna3Monay3e, Mo;o;ynh UKA yMeHhrnaeTC.SI II B6JIH3H 

nna3Monay3hi oH 6JIII30K K 0 B. 3a npe;o;enaMII nna3-

Moccpephi, HO B6JIH3H Hee BeJIIIq~Hhi UKA TaK)I{e He

BeJIIIKII, ero 3HaK qarn;e noJIO)I{IITeneH. HanpHMep, 

noTeHu;IIaJI reocTau;IIoHapHhiX cnyTHHKOB GEOS II 

SCATHA cornacHo [6] cocTaBJI.SIJI OKOJIO +3 B, no

TeHu;IIaJI GEOS BaphiipoBanc.s~ B npe;o;enax +3-+8 B, 

noTeHu;HaJI crryTHHKa /SEE 6hiJI noJIO)KHTeJihHhiM B 

COJIHeqHOM BeTPe, nepeXO;D;HOM CJIOe II B MarHIITO

ccpepe (BHe nna3Moccpephi) [7]. O;o;HaKo, B nna3MeH

HOM cnoe UKA MO)I{eT cTaHOBIIThC.SI OTPIIIJ;aTeJihHhiM 

II ;o;ocTIIraTh 3HaqiiTeJihHhiX BeniiqiiH. Ha cnyTHIIKax 

ATS-5,6, SCATHA, Kor;o;a OHII Haxo;o;IIJIIICh B KOHYCe 

3eMHOH TeHH, 6hiJIII 3aperiiCTpiipOBaHhl nOTeHIJ;IIa

Jihl, BeJIIIqHHhl KOTOphiX ;D;OCTHraJIII HeCKOJihKHX KII

JI03JieKTpOHBOJihT [4, 8). 

lloBepxHOCTh ABpopa.!lbHOW 30Hoa 6hma Me

TaJIJIII3HpoBaHa, qTO IICKJIIOqHJIO B03HIIKHOBeHHe 

3cpcpeKTa T. H. ;D;HcpcpepeHIJ;IIaJihHOH 3ap.SI;D;KII no

BepXHOCTH KA. KaK noKa3hiBaeT npe;o;BapiiTeJihHhiH 

aHaJIII3 3HepreTHqecKIIX cneKTpOB XOJIO;D;HOH nJia3-

Mhl, II3MepeHHhiX B nepHO;D; 09.IX-ll.IX.96 r., B 

nna3Moccpepe UKA 6hm 6JIH30K K 0 B. Bo BC.SIKOM 

cnyqae ero BeJIIIqiiHa He npeBocxo;o;Hna 0.5 B, a 3HaK 

6hiJI, KaK npaBHJIO, OTpHIJ;aTeJihHhiM. 

Ha pHc. 4 noKa3aH p.s~;o; ;o;IIcpcpepeHu;HaJihHhiX 

3HepreTIIqecKHX CIIeKTpOB nOTOKOB IIOHOB, H3Me

peHHhiX rrpii6opoM AJih<I>A-3 Ha HHcxo.n;.s~rn;eM yqa

CTKe op6IIThi 14.IX.96 r. B npou;ecce ;D;BII)I{eHH.SI AB

popMbHOW 301lOQ B 3K30IIJia3MOCcpepe, Ha nJia3MO

nay3e II B nna3Moccpepe c 09.03 UT no 09.29 UT B 

IIOJiy;D;eHHOM CeKTOpe MarHHTOCcpephi. ,[(eHh 

14.IX.96 r. xapaKTepH3yeTC.SI yMepeHHOH reoMar

HHTHOH B03Myrn;eHHOCThiO, Kor;o;a Kpm = 3 (Kpm- MaK

cm .. !aJihHOe 3HaqeHHe ~ - ~H;o;eKca B ;o;eHh II3M_:pe

HIIH), o;o;HaKO 13.IX.96 Kpm- 5_, a 12.IX.96 Kpm- 5+. 
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HCCJIE,UOBAHHE MAJI03HEPfW-IHOM ITJIA3Mhl B MAfHHTOC<IJEPE 3EMJIH 37 

lu 

10000 

1000 

100 

10 

09.03 UT 
R = 3.00 
L = 3.36 
A= 79° 

1 +-,-,-,rT""T"mn---or-rT-rrnrr*r 

10000 

1000 

100 

10 

10000 

1000 

100 

1000 

100 

10 

1000 

100 

10 

09.07 
R = 2.90 
L = 3.18 

09.12 
R = 2.81 
L = 3.00 

09.17 
R = 2.70 
L = 2.79 

09.22 
R = 2.56 
L = 2.60 

1 +-,-,-,rTTTTn---;r-rT,.-..,.=--,. 

10000 

1000 

100 

10 

09.26 
R = 2.43 
L = 2.43 

1 +-..,rrrrrrr-,...._,.~~ 

1 

0.1 1 10 0.1 

14 ceHTx6px 1996 

R = 2.97 
L = 3.31 

.08 
R = 2.88 
L = 3.13 

.13 
R = 2.76 
L = 2.91 

.18 
R = 2.67 
L = 2.75 

R = 2.53 
L = 2.56 

R = 2.40 
L = 2.40 

1 10 0.1 
E,aB 

R = 2.95 
L = 3.26 

.10 
R = 2.86 
L = 3.08 

.14 

R = 2.74 
L = 2.87 

.20 
R = 2.62 
L = 2.68 

R = 2.51 
L = 2.53 

1 10 0.1 

09.06 
R = 2.92 
L = 3.24 

09.11 
R = 2.84 
L = 3.04 

09.16 
R = 2.72 
L = 2.83 

09.21 
R = 2.59 
L = 2.64 

09.25 
R = 2.48 
L = 2.50 

09.29 
R = 2.35 
L = 2.33 
A= 57° 

10 

Puc. 4. 3HepreTuqecKHe crreKTphi, H3MepeHHbie BHe rrna3Moc<j:>ephi (09.03-09.06 UT) H B rrna3Moc<j:>epe (09.07-09.29 UT). 
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B CB513H c 3THM MO)I(HO rroJiaraTh, qTo H3MepeHH51 

14.IX.96 IIpOHCXO~HJIH B IIpOQecce 3aiiOJIHeHH51 CH

JIOBbiX Tpy6oK MOHoc¢epHOH IIJia3MOH IIOCJie HX 

OIIYCTOIIIeHH51 B pe3yJibTaTe HHTeHCHBHbiX cy66ypb, 

rrpoH3orne~rnHx 12.IX -13 .IX. 96 r. CKopocTb crryT

HHKa B yKa3aHHhiH nepHo~ 4.1 < VKA < 5.4 KM c-1, 

yroJI aTaKH A (yroJI Me)l(~y HOpMaJibiO K BXO~HOMY OT

BepCTHIO aHaJIH3aTopa H HanpaBJieHHeM rroJieTa CIIYT

HHKa) H3MeH5IJIC51 OT 78° IIpH H3MepeHHH CIIeKTPa B 

09.03 UT ~o 57° rrpH H3MepeHHH crreKTPa B 09.29 UT. 
Ha Ka)I(~OM crreKTpe, H3o6pa)l(eHHOM Ha pHc. 4, rrpH

BO~HTC51 BpeM51 HaqaJia H3MepeHH51 Ka)I(~OrO CIIeKT

pa, COOTBeTCTBYIOIIJHe eMy reOQeHTPHqeCKOe pac

CT05IHHe RE H L-Koop.n;HHaTa. Ha rrepsoM H nocJie;n;

HeM crreKTpax rrpHB0~5ITC51 TaK)I(e 3HaqeHH51 yrJia 

aTaKH A. Pe3yJihTaThi H3MepeHHH, rrpHBe~eHHbie Ha 

pHC. 4, II03BOJI5IIOT C~eJiaTb CJie~yiOIIJHe BbiBO~hi: 

- B HHTepsaJie 09.03-09.06 UT aHaJIH3aTop perH

cTpHpyeT HOHHhie IIOTOKH TOJibKO C E > 9 3B, HX Be

JIHqHHa KOJie6JieTC51 OT 105 ~0 107 CM-2 c-1 3B- 1; 

- Me)l(~y 09.06 H 09.07 UT BeJIHqHHa rroToKa HO

HOB c 3HeprHeH: E < 25.5 3B cKaqKoM yseJIHqHsaeTc51 

~0 108 CM-2 c-l 3B-l, rrpH 3TOM MaKCHMYMhl crreKTpOB 

rrepeMe11JaiOTC51 Ha E < 1 3B. YKa3aHHbie pe3KHe H3-

MeHeHH51 BeJIHqHHbl IIOTOKa H IIOJIO)I(eHH51 CIIeKTpa 

Ha OCH 3HeprHH, rrpOH30IIIe):IIIIHe Me)l(~y 09.06 H 

09.07 UT, o6'h5ICH5IIOTC51 rrepeceqeHHeM crryTHMKOM 

IIJia3MOnay3hl H 5IBJI5IIOTC51 THIIHqHblMH ]l;JI51 rrepece

'IeHH51 XBocmoBbt.M H ABpopa.!lbflbt.M 30HOa.Mu rrJia3-

Morray3hi B HoqHoM, YTPeHHeM H ~HeBHOM ceKTopax 

MarHHToc¢epbi. 

KaK cJie~yeT H3 npe~hiAYIIIero, c.n;BHr MaKCHMyMa 

H3MepeHHbiX CIIeKTpOB IIOTOKOB HOHOB B CTOpOHY 

6oJihiiiHX 3HeprHH: rrpH rrepexo~e H3 rrJia3Moc¢epbi B 

3K30IIJia3MOc¢epy He MO)I(eT 6bJTb 06'b5ICHeH IIOHH

)I(eHHeM UKA ~o -20 3B. IIo3TOMY npHqHHOH c~BHra 
MaKCHMyMa CIIeKTpa B CTOpOHY 60JibiiiMX 3HeprHH 

IIpH rrepeceqeHHH IIJia3MOIIay3hl Ha BOCXO]l;5111JHX 

yqaCTKaX op6HT, MO)I(eT CJiy)I(HTb yseJIHqeHHe 3Hep

rHH HarrpaBJieHHOrO ~BH)I(eHH51 MaJI03HeprHqHOH 

IIJia3Mbl C HOpMaJihHOH KO BXO~HOMY OTBepCTHIO 

KOMIIOHeHTOH CKOpOCTH. YqHTbiBa51, qTO aHaJIH3a

TOpbi, ycTaHOBJieHHhie Ha XBocmoBo.M u ABpopa.nb
HO.M 30HOaX, OpHeHTHpOBaHbl B aHTHCOJIHeqHOM Ha

rrpaBJieHHH, IIOTOKH MaJI03HeprHqHbiX HOHOB HMeiOT 

KOMIIOHeHTY CKOpOCTH Vx B COJIHeqH0-3KJIHIITHqec

KOH CHCTeMe KOOp]l;HHaT, COOTBeTCTBYIOIIJYIO 3Hep

rHH 9 ~ E ~ 25.5 3B. Mbi rroJiaraeM, qTo 3a rrpe.n;eJia

MH rrJia3Moc¢epbi rrpH6op AJib<I>A-3 perHcTpHpyeT 

IIOTOKH MaJI03HeprHqHbiX HOHOB C 9 3B < E < 25 3B, 

IIO-BH]l;HMOMy, yqaCTBYIOIIJHX B KpyrrHOMaCIIITa6HOH 

MarHHToc¢epHOH KOHBeKQHH, IIpHqeM 06JiaCTb, B 

KOTOpOH perHCTPHPYIOTC51 KOHBeKTHBHbie IIOTOKH 

MaJI03HeprHqHOH IIJia3Mbl Herrocpe.n;CTBeHHO IIpH

MbiKaeT K nJia3Monay3e. "IIa~aiOIIJAA" ¢opMa crreK

TPOB, H3Mep5IeMbiX BHe IIJia3MOc¢epbi, .n;aeT OCHOBa

HHe IIOJiaraTb, qTo paccMaTpHBaeMbie IIOTOKH HOHOB 

C03~aiOTC51 HOHaMH aTMoc¢epHoro rrpOHCXO)I(~eHH51. 

IIocJie~mrtl BhiBO~ Haxo~HTC51 B xoporneM corJiaCHH 

C TOqKOH 3peHH51, COrJiaCHO KOTOpOH MaJI03HeprHq

Ha51 IIJia3Ma aTMoc¢epHOrO IIpOHCXO)K)l;eHH51 IIIHpO

KO pacrrpocTpaHeHa B MarHHToc¢epe 3eMJIH H 5IBJI51-

eTc51 CYIIWCTBeHHbiM KOMIIOHeHTOM KpyiiHOMaCIIITa6-

HbiX crpyKT)'p 3eMHOH MarHHToc¢epbi [10, 11). 

Kmru;eliTpaQIDI MaJI03HeprH~hiX HOHOB 3a rrpe~eJia
MH IIJia3MOc¢epbi Ha HH3KHX H cpe~HHX IIIHpOTax CO

CTaBJI5IeT 1-3 c~3, ~o y~oBJieTBopHTeJibHO corJiacy

eTC51 C pe3yJihTaTaMH, IIOJiyqeHHbiMH [6, 9, 12). 

Ih pHc. 4 BH~Ho TaiOKe, qTo BHYTPH IIJia3Moc¢e

pbi Herrocpe~CTBeHHO IIOCJie rrepeceqeHH51 IIJia3MO

nay3hl, B HHTepsaJie 09.07-09.17 UT (3.18 > L> 2.79) 

IIpH6op perHCTpHpyeT CIIeKTpbl, ¢opMa KOTOpbiX 

CyiiJeCTBeHHO OTJIHqaeTC51 OT MaKCBeJIJIOBCKOrO pac

rrpe.n;eJieHH51. HaqHHa51 c 09.18 UT (L < 2.75), ¢opMa 

H3MepeHHhiX crreKTpos y~oBJieTBOpHTeJihHO corJia

cyeTC51 C MaKCBeJIJIOBCKHM pacnpe~eJieHHeM. 

KaK rroKa3hiBaeT paccMOTPeHHe 3KcrrepHMeH

TaJibHhiX ~aHHbiX, IIOJiyqeHHbiX B TeqeHHe CeHT516-

p51-0KT516p51 1996 r. IIpH pa3JIHqHbiX ypoBH5IX reo

MarHHTHOH B03MY11JeHHOCTH, cy11JeCTBoBaHMe B 

IIJia3MOC¢epe 06JiaCTH, rrpHMbiKaiOIIJeH K IIJia3MO

nay3e, B KOTopoH: pacrrpe~eJieHHe HOHOB no 3HeprH-

5IM CyiiJeCTBeHHO OTJIHqaeTC51 OT MaKCBeJIJIOBCKOrO, 

5IBJI5IeTC51, B03MO)I(H0, IIOCT05IHHOH OC06eHHOCTbiO 

nJia3Moc¢epbi, XOT51 L - KOOp~HHaTa BHyTpeHHeH: 

rpaHMIIbl 3TOH 06JiaCTH MO)I(eT MeH51TbC51 B 3HaqH

TeJibHbiX rrpe.n;eJiax. CyllleCTBOBaHHe 3TOH o6JiaCTH, 

B03MO)I(HO, CB513aHO C rrpoQeCCaMH, OIIHCaHHbJMH B 

[13, 14], corrposo)l(.n;aiOIIJMMH 3aiiOJIHeHHe reoMar

HMTHbiX Tpy6oK MOHOC¢epHOH IIJia3MOH IIOCJie MX 

OIIYCTOIIIeHH51 B pe3yJihTaTe reoMarHMTHbiX B03My-

11JeHHH. Heo6xo.n;HMO rro.n;qepKHYTh BMecTe c TeM, 

qTo, KaK coo611JaiOT aBTOpbi [15], Ha crryTH:HKe DE-l 
6biJIH IIOJiyqeHbl .n;aHHbie, CBH~eTeJihCTBYIOIIJFie 0 

TOM, qTO qepe3 CYTKH IIOCJie IIOH:H)I(eHH51 ypOBH51 

reOMarHHTHOH B03My11JeHHOCTH HOBa51 HOHOc¢ep

Ha51 nJia3Ma, 3aiiOJIH5IIOIIJa51 paHee onycTorneHHh\e 

CHJIOBbie TPY6KH, HMeJia pacnpe.n;eJieHMe no 3HeprH-

5IM, 6JIH3KOe K MaKCBeJIJIOBCKOMy. 

H3MepeHH51 Ha reoQeHTp:HqecKMx 

p a C C T 0 5I H H 51 X 4RE H a~ II 0 JI 5I p H 0 H III a II -

K o H:. H3secTHO, qTo KOHQerrQH51 noJI5IpHoro BeTpa 

6hiJia rrpe~JIO)I(eHa AKc¢op~oM [16] H E3HKCOM H 

XoJibQepoM [17] B 1968 r. O~HaKo, no-BH~:HMoMy, 
rrepBbie H3MepeHH51 noJI5IpHoro BeTpa ObiJIM c.n;eJiaHhi 

TOJibKO 12 JieT cnyCT51 Xo¢MaHOM H ,!J.o;n;coHoM [18]. 

CHCTeMaTHqecKHe )l(e 3KcnepHMeHTaJibHhie ~aHHbie, 
OTHOC5IIIJHeC51 K IIOJI5IpHOM)' BeTPy, 6biJIH IIOJiyqeHbl Ha 

cnyTHHKax DE. 3TH .n;aHHhie 6biJIH noJio)l(eHbi B ocHo

sy MO~eJIH IIOJI5IPHOrO BeTPa, KOTOpa51 H3BeCTHa IIO~ 

Ha3BaHH5IMH "cleft ion fontain" H "geomagnetic mass

spectrometer" [19, 20]. AsTOpbi yKa3aHHOH Mo.n;eJIH 

paCCMOTPeJIH IIOTOK IIOJI5IPHOrO BeTPa, COCT05IIIJMH H3 

cMecH HOHOB- H+, He+ H Q+ c yqeToM npo~OJibHOro 
(aM6IDIOJI5IpHoro) H norrepeqHoro (KOHBeKIJHH) 3JieKT

pHqecK:Hx noJieH: B rroJie rpaB:HTaiJH:H 3eMJIH, CamacHo 
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Puc. 5. IlpHMepbi "MHoroKOMIIOH~HTHhiX" crreKTpoB, IBMepeHHhiX HaRE= 4 Ha BhiCOKHX umpoTax. 

a- 9.IX.96, 10.6-10.8 MLT, R = 3.9RE, L = 8.8-8.2, A= 134°-130°. 

6- 11.IX.96, 7.2-7.4 MLT, R = 3.9RE, L = 32-30, A= 110°-115°. 

B- 14.IX.96, 7.5-8.2 MLT, R = 3.9RE, L == 39-35, A= 172°-180°. 

paCCMaTJJHBaeMOH MO~eJIH IIOTOK IIOJI}IpHoro Be'rpa 

H3 HOqHOfO CeKTOpa, nepBOHaqaJibHO COCTO~BIUHH 
H3 CMeCH 'rpeX JierKHX HOHOB, Ha BbiCOTaX -1.5RE Ha

qnHaeT pa3~eJI~TbC}I IIO~ ~eHCTBHeM rpaBHTa~HOH
HOrO IIOJI}I. CHaqaJia OT Hero OT~emiiOTC}I IIOTOKH 

0+, BbiiUe- IIOTOKH He+, e~e BbiiUe- IIOTOKH rrpo

TOHOB. TIOTOKH HOHOB o+ rrona~aiOT B OJIH)l(aHmyiO 

K 3eMJie OOJiaCTb IIJia3MeHHOfO CJIO}I, IIOTOKH HOHOB 

He+ - B 6onee on~;aneHHYIO n, HaKoHe~, B Han6onee 

y~aJieHHOU OT 3eMJIH OOJiaCTH IIJia3MeHHOf0 CJIO}I 

oKa3hiBaiOTC}I rroTOKil rrpoTOHOB. K HaCTO}I~eMY 
BpeMeHII OIIYOJIIlKOBaHO 3HaqiiTeJihHOe KOJIIlqeCTBO 

3KCIIepHMeHTaJihHbiX pa60T, B KOTOpbiX IIpiiBO~}ITC}I 
)J;aHHbie 0 perHCTpa~IIH B IIOJI}IpflOH HOHOCcpepe Ha 

BblCOTaX -10000 KM MHOfOKOMIIOHeHTHbiX IIOTOKOB 

MOJieKyJI}IpflbiX IlOHOB, CM., HallpHMep, [20). 

PaccMO'fPHM Terrepb pe3yJihTaTbi II3MepeHIIH 

3HepreTIIqecKIIX pacnpe~eJieHHH HOHOB, IIOJiyqeH

HhlX BHe IIJia3MOCcpepbi, Ha reo~eH'rpHqeCKHX pac

CTO~H~X -3.9RE (L > 8.2). KaK Mbl y)l(e OTMeqaJIH, 

BHe IIJia3MOCcpepbi IIpHOOp H3Mep}IJI HOHHbie IIOTOKH 

-105-107 CM-2 c-1 C 3HeprHeH -10-20 3B. 0)J;HaKO H3 

pnc. 3 BH)J;HO, qTo BOJIH3H arrore}l p}I)J;a op6nT A6po

pa.llb1IOW 3011oa npn6op, KaK npaBHJIO, perncTpnpo

sa.ii O)J;HH HJIH HeCKOJibKO ClleK'rpOB IIOTOKOB HOHOB, 

C BeJIHqHHOH IIOTOKa -5 X 107-5 X 108 c~2 c-1• Ha 

pHC. 5 npep;CTaBJieHbl HeCKOJlbKO )J;HcpcpepeH~HaJib
HbiX 3HepreTHqeCKIIX CIIeKTpOB TaKHX HOHHbiX IIO

TOKOB, 3aperHC'fPHpOBaHHbiX BO BpeM}I Il}l'fll rrpone

TOB A6popa.llb1IOW 3011oa BOJIH3H arrore}l B rrpep;rro

nyp;eHHOM H yTpeHHeM CeKTOpax MafHHTOCcpepbl B 

rrepnop; 09.IX-14.IX.96 r. 113 pnc. 5 MO)l(HO Bllp;eTb. 

qTo HaRE= 3.9 11 L > 8.2 113MepeHIIe 3HeprenrqecKIIX 

CIIeK'rpOB TlillllqHbiX IIO p;aHHbiM np116opa AJib<I>A-3 
)J;JI}I 3K30IIJia3Moccpepbi (F < 107 c~2 c-1, a 3Hepr~ 
HarrpaBJieHHOro )J;BH)l(eH~ E > 20 3B) BHe3aiiHO npe

pbiBaeTC}I, a 113Mep}leTC}I O)];IlH IIJIH HeCKOJibKO ClleKT

pOB CO MHOfiiMil qeTKO Bblpa)l(eHHbiMH MaKCilMYMaMH 

C F> 5 X 107 c~2 c-1 II HOpMaJibHOH KO BXO)J;HOMY OTBep

CTHIO aHaJIII3aTopa KOMIIOHeHTOH CKOpOCTH HanpaB-
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J],an 
UT R,RE L MLT Kpm F .IF + FN+ +0./F H+ F Nz+ + oz+ +NO.IF H+ 

F, 108 CM-2 c-1 
1996 r. He H 

9. IX 6.09 3.9 8.6 10.7 2 -
ll.IX 15.21 

15.22 3.9 30 07.4 5 -
15.24 

14. IX 12.41 4.0 37 07.6 

12.44 3.9 35 08.1 4o 

18.43 3.9 15 07.1 

JieHHoro ;D;BIDKeHIDI, cooTBeTCTBYIOIIJ,e:H E < 0.5 3B. IIo

cne 3Toro perucTpa~IDI cneKTpoB c E > 20 3B BHOBh 

B0306HOBJI51eTc51. CneKTPhi, H3MepeHHhie 09.IX.96 B 

12.41 UT, 1l.IX.96- B 15.21-15.24 UT, 14.IX.96 - B 

12.41, 12.44 u 18.43 UT, o6na;o;aiOT o;o;Ho:H o6IIJ,e:H xa

paKTepHo:H OC06eHHOCThiO: OTHOineHH51 nOJIO)KeHHM 

1-ro, 2-ro, 3-rO H 4-rO MaKCHMYMOB no OCH 3HeprHH 

B Ka)Kp;OM cneKTPe E" E2 , E3 H E4 6JIH3KH K OTHOrne

HIDIM 1 : 4: 16: 32. 3TO 06CT051TeJihCTBO MO)KeT pac

CMaTpHBaThC51, KaK yKa3aHHe Ha TO, qTo MO;D;YJI51~H

OHHhiM aHamnaTop rrpu6opa AJib<I>A-3, 3aperucT

pupoBaB H3o6pa)KeHHbie Ha puc. 5 3HepreTuqecKue 

CIIeKTphl C qeThlphM51 MaKCHMyMaMH, TeM CaMbiM 3a

perHCTpHpOBaJI HOHHhiM IIOTOK, COCT051IIJ,HM H3 CMe-

CH uoHoB: H+, He+, o+ + N+" o; + N; +No+. B Ta6-

nu~e IIpHBO)J;51TC51 BeJIH<n!Hhi' IIOTOKOB HOHOB He+, 

N+ + o+, N; + o; +NO+, HOpMHpOBaHHbie Ha BeJIH

qHHY IIOTOKa HOHOB H+, H BeJiuqHHbl IIOJIHhiX IIOTO

KOB, MHOrOKOMIIOHeHTHbiX CIIeKTPOB, rrpep;CTaBJieH

HhiX Ha puc. 5. B Ta6mru;e ;o;aHHbie o BenuquHax rrap

~HaJihHhiX IIOTOKOB COIIpOBO)K)J;aiOTC51 3HaqeHIDIMH 

BceMupHoro BpeMeHH, reo~eHTPuqecKHX paCCTo51-

HHM, L-Koop;o;uHaThi, Mecmoro MarHHTHoro BpeMeHH 

H MaKCHMaJibHhiM 3HaqeHHeM Kp-HHp;eKca 3a cyTKH, 

rrpe;o;rnecTBYIOIIJ,He H3MepeHIDIM. 06paiiJ,aiOT Ha ce-

651 BHHMaHHe xopornee COBIIa.n;eHHe nap~HaJihHbiX IIO

TOKOB MOJieKyJI51pHbiX HOHOB ITO p;aHHbiM rrpu6opa 

AJib<I>A-3 HaAapopa.rzbHOM 30Hoe H npu6opax SMS 
Ha crryTHHKe EXOS-D [21] H 3HaqHTeJihHOe pacxo)K

.n;emie B BeJIHqHHax IIOJIHOrO IIOTOKa MOJieKYJI5fPHhiX 

HOHOB: >107 CM-2 c-1 - B rrepBOM CJiyqae H 105 c~2 c-1 

cornacHo [21]. 

IIpHHHMa51 BO BHHMaHHe, qTo Bee cnyqau perucr

pa~u MHOrOKOMIIOHeHTHbiX IIOTOKOB Ha Aapo
pa.tlbHOM 30HOe 6biJIH BbiiiOJIHeHhl Ha BbiCOKHX lliH

pOTaX H reo~eHTPHqecKHX paCCT051HIDIX -4RE, 3TH 

IIOTOKH (KaK H IIOTOKH IIOJI51pHOrO BeTpa) CJiep;yeT 

OTHeCTH K MarHHTOC<f>epHbiM <f>eHOMeHaM, CB513aH

HhiM C HCTeqeHHeM IIJia3Mbl H3 BbiCOKOlliHpOTHOM 

HOHOC<f>epbl. 

0.48 0.22 0.06 3.1 

0.56 0.16 0.07 0.9 

0.48 0.16 0.06 1.5 

0.49 0.14 0.06 0.7 

0.53 0.13 0.06 1.5 

0.30 0.12 0.05 5.6 

0.49 0.11 0.06 0.4 

3KcrrepuMeHTaJihHhie 11:aHHhie, npuBep;eHHbie B 

HaCT051IIJ,eM CTaThe, II03BOJI51IOT cp;eJiaTh CJiep;yiOIIJ,He 

rrpep;BapHTeJihHhie BbiBO)J;hJ: 

1. ArrnapaTypa AJib<I>A-3, co;o;ep)KaiiJ,M aHaJIH-

3aTop C TOpM0351IIJ,HM noTeH~HaJIOM H MOp;ymi~HOH

HhiM aHaJIH3aTop, 51BJI51eTc51 3<f><f>eKTHBHhiM HHCTPY

MeHTOM ;D;JI51 H3MepeHIDI nOTOKOB MaJI03HepruqHbiX 

HOHOB B IIJia3MOc<f>epe H BHe ee. ArrnapaTypa II03BO

JI51eT Ha;o;e)KHO onpe;o;eJI51Th MOMeHT nepeceqeHH51 

cnyTHHKOM IIJia3MOrray3bl no BeJIHqHHe H3Mep51eMO

ro nOTOKa H BeJIHqHHe KOMnOHeHTbl HarrpaBJieHHOM 

CKOpOCTH MaJI03HepruqHOM nJia3Mhl, HOpMaJihHOM K 

BXO;D;HOMY OTBepCTHIO aHaJIH3aTOpa. 

2. IIonyqeHo 3KcrrepuMeHTaJihHOe cBup;eTeJihCT

BO cyiiJ,eCTBOBaHH51 npHMbiKaiOIIJ,eM K nJia3MOnay3e C 

BHyTpeHHeM CTOpOHhl B nonyp;eHHOM H nonyHoqHOM 

IIJia3MOC<f>epe 06JiaCTH, B KOTOpOH pacrrpep;eJieHIDI 

IIOTOKOB MaJI03HeprHqHbiX HOHOB no CKOpOCT51M cy

IIJ,eCTBeHHO OTJiuqaeTC51 oT MaKcBeJIJIOBcKoro. ITo 

npep;BapHTeJihHbiM p;aHHbiM 3Ta 06JiaCTh MO)KeT COB

nap;aTh C reoMarHHTHbiMH Tpy6KaMH, KOTOphie 3a

nOJIH51IOTC51 HOHoc<f>epHOM nJia3MOM nocJie HX onyc

TOliieHIDI no11: ;o;e:HcTBHeM MarHHTHOM cy66ypu. B03-

MO)KHO, noJio)KeHHe BHYTPeHHe:H rpaHH~hi 3TOM 

06JiaCTH COBlla11:aeT C 6JIH)KaMIITHM K 3eMJie nOJIO)Ke

HHeM rrna3Monay3hi, KOTopoe nocnep;H5151 3aHHMana 

B npo~ecce pa3BHTH51 cy66ypu. 

3. B o6nacTH MarHHToc<f>ephi, Henocpe;o;cTBeHHO 

npHMhiKaiOIIJ,eM K nJia3Monay3e, C BHeliiHeM CTOpo

Hhl CHCTeMaTuqeCKH perHCTPHPYIOTC51 IIOTOKH MaJI0-

3HepmqHOM nna3Mhi c 9 < E < 25.5 3B, rro-BH;D;HMO

My, IIpHHHMaiOIIJ,He yqacTHe B MarHHTOc<f>epHOM 

KOHBeK~HH. 

4. Ha reo~eHTPuqecKHX paCCT051HH51X -4RE (8 < L < 
< 30) B YTPeHHeM ceKTope MarHHToc<f>epbi B p51.n;e 

cnyqaeB perHCTPHPOBaJIHCb 3HepreTuqecKue cneKT

pbi IIOTOKOB HOHOB, 06Jiap;aiOIIJ,He HeCKOJihKHMH 

MaKCHMyMaMH, rrpuqeM nOJIO)KeHH51 MaKCHMYMOB Ha 

OCH 3HeprHM 6JIH3KO K COOTHOliieHHIO 1 : 4: 16: 32, 

qTo II03BOJI51eT npep;nonaraTh, qTO Ha.n; IIOJI51pHOM 
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lliaiiKOH MoryT cym;eCTBOBaTh B HeKOTOphiX CJiyqrurx 
MHOrOKOMIIOHeHTHhie IIOTOKII IIOHOB, CO;rt;ep)l(aiQIIe 

IIOHhl H+, He+, o+, o; + N; +NO+, rrpiiqeM IIX BeJIII

qiiHhl cocTaBJIHIOT F > 5 x 107 cM-2 c-1. 

ABTophi CTaThii Bhipa)l(aJOT 6Jiaro;n;apHoCTh 
M.H. BepHrney 3a rroMOIQh rrpii BhiiiOJIHeHHII HaCTOH
w;e:H pa60Thl II IIOJie3Hhie o6cy)l(;rt;eHH.H II IO.H. raJih
rrepimy- 3a rroJie3Hhie o6cy)l(;rt;eHIIH. 
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Investigation of Low-Energy Plasma in the Earth's Magnetosphere 
on the Tail and Auroral Probes: Instrumentation and Tentative Results 
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We present a brief description and the parameters of the ALFA-3 instrument installed onboard the Tail Probe 
and Auroral Probe for local measurements of the characteristics of low-energy plasma and for a study begin
ning during the Luna-2 and Luna-3 missions [1, 2] of the spatial distribution of plasma in the Earth's magneto
sphere. Some of the tentative results obtained with this instrument inside and outside the plasmasphere at mid
dle and high latitudes are also discussed. 
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