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HOHHbIA COCTAB H TEMIIEPATYPA HOHOCcDEPbI
B MAKCHMYME 22 D;HKJIA COJIHEqHOA AKTHBHOCTH,

IIOJIyqEHHbIE CO CIIYTHHKA «IfHTEPKOCMOC-24»
(IIPOEKT «AKTHBHbIA»)

Hncmumym ICOCMU'U!CICUX UCCJIeiJo6aHuU PAH
reOt/JU3u'U!cICUU uucmumym 'lelUclCou AH

TIpeACTaBJIeHb/ Macc-cneKTJ)OMeTPH'IecKHe H 3OHAOBble AllHHble no aOCOJlIOTHb/M H OTHD

CHTeJlbHblM KOHl.I,eHTPal.l,HIIM HOHOB 0+, ~, a+, He+, cyMMapHoH HOHHOH KOHl.I,eHTPal.l,HH,

:meKTJ)OHHoH H HOHHOH resmeperypa«, no.ny'leHHble Ha crryraaxe «HHTepKOCMOC-24., B

HHTepBllJle Bb/COT 500+2500 KM B cnoKoHHbIX reOManlHTHblX YCJIOBHIIX B nepHoA MaKCHMYMa

COJIHe1lHoH aKTHBHOCTH 22 I.I,HKJla. B STOT nepaoa Ha6J1IOA8JlHCb nOBblweHHble KOHl.I,eHTPal\HH
H TeMnepaTYpbl. Ha HHBapHaHTHbIX uraporax ± 35° KOHl.I,eHTpal\HII 0+ B 06naCTH nepares

B ocaemeaaoe BpeMII cyTOK AOXOAHJla AO (l+3)·106cM-3
• HOHHall TeMnepaTYpa T, AJlII 3THX

YCJlOBHH - 1200+1500 K, :meKTPOHHall - 2500+3000 K. B 06J1aCTH rnasnoro HOHOC4lePHOro
nposaaa aa asicorax nopsnxa 1000 KM 3J1eKTPOHHall resmeparypa 'IaCTO nOAHHMaeTClI AO

6000+7000 K; HO'lblO OHa HHlKe AHeBHOH npHMepHO aa 500 K. TIpeAnOJlaraeTCII, 'ITO BbiCOTa

MaKCHMYMa F2-CJI011 HO'lblO JleTOM aa 'CpeAHHX umporax MOI'Jla AOCTHraTb 500-520 KM c

BeJlH'IHHOH KOHu,eHTpal\HH HOHOB 6· 105 CM-3. B 3KBaTOPH8JlbHOH 06J1aCTH 'IaCTO IIpKOBbipalKeHa

reoMllnlHTHall aHOM8JlHII Crop6aMH B HOHHOH KOHu,eHTpal\HH npHMepHO aa ± 15° HHBapHaHTHOH

WHpoTbI. YposeHb nepexona OT KOHl.I,eHTPal\HH 0+ K a+ YBeJlH'IHBaeTClI OT HH3KHX WHpoT

K Bb/COKHM KaK AHeM, TaK H HO'lblO. ,llHeM OH H3MeHlIJICll OT 1300+1400 KM B paaoae
3KBaTOpa AO 2400+2500 KM Ha ManlHTHblX uraporax 40+45°, a HO'lblO OT 900+1000 KM AO

1200+1400 KM B STHX lKe WHpoTHblX 06J1aCTlIX. OTMe'leHO AOCTaTO'IHO xacroe npe06J1aAaHHe

HOHOB He+ HaA a+ H 0+ 60Jlbwe 'IeM aa nOPllAOK BeJlH'IHHbl, aa HHBapHaHTHbIX WHPOTax

ssnue 70°.

V. A. Afonin, K. V. Grechnev, V. A. Ershova, O. Z. Roste, N. F. Smirnova,

J. Shmilauer, J. A. Shultchishin. Ion composition and temperature of ionosphere at

maximum of 22 solar activity cycle from satellite ..Intercosmos-24. (<<Activniy. project).

Mass-spectrometer and probe ion 0+, N+, rr', He+ densities, total ion density and electron

and ion temperatures data from «Intercosmos-24. satellite are presented. Data obtained for

the altitude range from 500 k.m to 2500 kID at the magnetically quiet conditions during

maximum of 22 cycle solar activity. During this period increased densities and temperatures
were observed. At invariant latitudes ±35° at the sunlit perigee region 0+ densities reached

to (l+3)·106cm-3. At these conditions the ion temperature was 1200-1500 K and the

electron temperature was 2500+3000 K. In the main ionospheric trough region at the altitudes

about 1000 km the electron temperature increased often up to 6000-7000 K. At night the

electron temperature is about 500 K lower than that in the daytime. It is proposed that the
midlatitude summer F2 layer maximum altitude at night could reach to 500+520 kID with ion

density 6'10' em-3• In the equatorial region the well' expressed geomagnetic anomaly was
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often observed with NI crests located at about ±15' invariant latitudes. The O+-H+ transition

level increases from lower to higher latitudes both in the daytime and at night. In the daytime

it was observed to change from heights 1300+1400 km in equatorial region to 2400+2500

km at the magnetic latitudes 40-45'. At night this level changes in these latitude regions
from 900-1000 km to 1200+1400 km. Predominance of He+ Ions above Wand 0+ was
observed rather often at the latitudes more than 70'.

Cym;ecTBYIO~eB aacroamee BpeMg aoaocrpepaere MO~eJIH, BKJlIOlJag H3BecTHYJO
MO~eJIb IRI, DJIOXO npe~CTaBJIglOT COCTaB ~axe OCHOBHblX HOHHblX KOMnOHeHTOB, B
lJaCTHOCTH H3-3a OTCyTCTBHg ~OCTaTOlJHOH 6a3b1 naaasrx. MO~eJIbHOe onacaaae TeM
neparyp 3JIeKTpoHOB H HOHOB TaKxe 06JI~aeT PJmOM cymecrseamax He~OCTaTKOB,

ocooeaao B 3KBaTOPHaJIbHOH 06JIaCTH. He06xo~HMO ~aJIbHeHWee H3YlJeHHe noaeneaas
HOHHOro COCTaBa H resmepa'rypu HOHoc4>epHoH DJIa3MbI C HCnOJIb30BaHHeM HOBhlX
~aHHhlx.

Herrocpencraeaaue H3MepeHHg HOHHOro COCTaBa npoBO~HJlHCb JIOBymKaMH H Macc
cnexrpouerpassa aa pasaux cnyranxax: CepHH OGO, Explorer, ISIS, Aeros, AE H
np. [1]. IlpaKTHlJecKH BO scex 3THX sxcrrepassearax TaKxe H3MepMHCb 3JIeKTpoHHble
KOHD;eHTpa~g H TeMnepaTypa. O~HaKO 3TH naamse OTHOCgTCg B OCHOBHOM K nepaony
MaJIOH HJlH cpeaaea COJIHelJHOH aKTHBHOCTH 20 ~KJla.

Ilpencraaneaasre B ~aHHoH crarse peaynsrarer H3MepeHHH, nOJIYlJeHHble Macc
cneerposserpose, DJIOCKOH HOHHOH JIOBymKoH H BblCOKOlJaCTOTHhI!>f 30~OM aa cnyraaxe
«HHTepKocMoc-24» B paxxax npoexra «AKTHBHhlH», OTHOCgTCg K nepaony BblCOKOH
COJIHelJHOH aKTHBHOCTH 22 ~KJla (1989 r.- 157,6), cpaBHHMoH c MaKCHMaJIbHOH
aKTHBHOCTbIO 19 (1957 r.- 190,2) H 21 (1979 r.- 155,4) o;HKJlOB. B cK06Kax
YKa3aHhI cpenaae lJHCJla COJIHelJHblX nsrea sa caMblH aKTHBHblH ron D;HKJla.

IlpgMble H3MepeHHg HOHHOro COCTaBa BO BpeMg MaKcHMyMa aKTHBHOCTH 19 O;HKJla
npoBO~HJlHCI> penxo H C orpaHHlJeHHblM Ha60poM H3MepgeMblX HOHOB [2]. JIjIg nepaona
BblCOKOH aKTHBHOCTH 21 ~KJla 6WIH onyMHKoBaHbI naamse no HOHHOMy COCTaBy,
nOJIYlJeHHble Macc-cneKTpoMeTpoM na cnyraaxax ISS-B H DE-l [3-5]. Ha 3THX
xe cnyraaxax, a TaKxe aa DE-2 H3MepMHCb 3JIeKTpoHHble KOHo;eHTpaO;Hg H TeM
neparypa [6].

H3 cxaaaaaoro Bblme CJle~YeT, 'ITO ~aHHble no HOHHOMy cOCTaBY H TeMnepaType,
nOJIYlJeHHble B sxcnepasreare «AKTHBHblH» B MaKcHMyMe 22 O;HKJla COJIHelJHOH ax
THBHOCTH OlJeHb aKTYaJIhHbI. UeHHOCTb ~aHHblX YBeJIHlJHBaeTCg 6JIaro~apg B03MOX
HOCTH B3aHMHhlX YTOlJHeHHH pe3YJIbTaTOB H3MepeHHH JIOBymKH H Macc-cneKTpoMeTpa,
'ITO n03BOJIgeT 06ecnelJHTh 6oJIhmyJO H~eXHOCTb ~aHHblX no HOHHOMy COCTaBY.

UeJIb CTaTbH IIOKa33Tb, KaKOH 6wIa 4JommasI HOHoaPepa B o6JIacm BhlCOJ' 500t-2500 KM
B cnOKOHHblX reo<I>H3HlJecKHX YCJlOBHgX B rrepaon BblCOKOH COJIHelJHOH aKTHBHOCTH.
BY~eT y~eJIeHO BHHMaHHe TaKHM HOHOC4>CpHblM ~aHHblM, KaK a6cOJIIOTHag H OTHO
CHTeJIbHag KOHo;eHTpa~H OCHOBHblX HOHOB O+, N+, H+, He", BblCOTa nepexona OT
HOHOB xacnopona K HOHaM sonopona, OTHOCHTeJIbHOe conepscaaae HOHOB renas B
nepaoa BblCOKOH COJIHelJHOH aKTHBHOCTH, a TaKxe HOIlHag H 3JIeKTpoHHag TeMnepa
Typbl.

CnyTHHK «HHTepKocMoc-24», aa 60pry KOTOPOroHaXO~HJlCg. B lJaCTHOCTH, KOMDJIeKC
npH60poB AJUI Il3MepeHHil llJl33Mb1, sanymea no npoescry «AKTHBHblH» 28.IX.1989 r,
[7]. Ilpeanaraexas CTaTbg nocssmaerca pesynsra'rass, nOJIYlJeHHblM TpeMg HHCTPy
MeHTaMH: DJIOCKOH HOHHOH JIOBymKoH (aHaJIH3aTopoM C TOpM03gm;HM nOTellD;HaJIOM)
AJIg H3MepeHHg resmeparypa H KOHo;eHTpaO;HH HOHOB, BblCOKOlJaCTOTHblM 30~OM

AJIg H3MepeHHg 3JIeKTpoHHoH resmeperyper (o6be~HHeHHblMH B npH60pe KM-6) H
~HOlJaCTOTHblM Macc-cneKTpoMeTpoM (npH60poM HAM-5) AJIg H3MepeHHg HOHHOro
COCTaBa oKpyxaIOm;eH DJIa3MbI.

CnyTHHK sanymea aa Op6JfTy C napaxerpaaa: anorea OKOJIO 2500 KM, neparea
OKOJIO 500 KM, HaKJIOHeHHe 82°, nepaon 06pam;eHHg soxpyr 3eMJIH - 1 'I 56 MHH.
CnyTHHK HMeeT TpeXOCHYJO CTa6HJlH3aO;HIO, OCh X opaearaposaaa no BeKTOpy CKO
poCTH. JIjIg npHBO~HMblX B crarse Op6HT yron MeQY OChIO X H sexropossecxopocra
(yron aTaKH) ae npeBblWaJI 15°. f
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PaCCMaTpHBaIOTCSI COBM~HlJle ~aHHlJle, nonyxeaaue YKa3a l;:HIJIMH ssnne npatio
pasra C 20.X.1989 r, no MaH 1991 r, 3a 3TO BpeMSI nonyxeaa HH<PoPMa~HSI KaK B

TeJIeMeTpH'IeCKOM pe:lKHMe aenocpeacraeaaoa nepenaxa, TaK II BccnpoH3Be~eHHSI,

npH'IeM 06beM ceaaca BocnpoH3B~eHHSI (B 3aBHCHMOCTH OT pe:lKHMa TeJIeMeTpHH)
COCTaBJISIeT OT 'IeTBepTH BHTKa no 9 BHTKOB.

06pa60TaHHIJIH K HaCTOSUD;eMY BpeMeHH MaTepHaJI OXBaTIJIBaeT pasaue nepHOAIJI

CYTOK; ce30HbI, pa3JIH'IHble BblCOTHO-mHpOTHble H AOJIroTHlJle 06JIaCTH, 'ITO aaer
B03MO:lKHOCTh HCnOJIh30BaTh ero AlISI ~eJIeH MO~eJIHpoBaHHSI aoaocrpepsr,

OnHCaHHe annaparypu

JiIOHHIJIH COCTaB H3Mep5IJICJI Macc-cneKTpoMeTpoM HAM-5, COCTOSIII:(HM H3 AaT'IHKa

H anexrpoaaoro 6JIoKa. IlpH60p C03~aH B pa3BHTHC cepaa Macc-cneKTpoMeTpoB AlISI

H3MepeHHSI BepXHeH aTMOCQ>epbl: HAM-lp, HAM-3 H HAM-4. LJ:aT'IHK YCTaHOBJIeH

aa nrraare C npo~OJIbHOH OCbIO ~aT'IHKa, pacnOJIO:lKeHHOH B~OJIh HanpabJIeHHSI nOJIeTa.

OH npe~CTaBJISIeT Co6oH PMHO'laCTOTHIJIH aHaJIH3aTOp 6eHHeTOBcKOro rana [8], aa
axone KOTOPOro HaXOAHTCSI HOHHblH HCTO'IHHK. Ilpa pa60Te B HOHHOM pe:lKHMe HOHHblH
HCTO'lHHK BblKJIIO'IeH. B6JIH3H BXO~HOro OTBepcrHSI aHaJIH3aTOpa pa3MeII:(eH H30JIH

poBaHHblH 3JIeKTpo~ AlISI H3MepeHHSI DJIaBaIOII:(ero nOTeHlJ,HaJIa OTHOCHTeJIbHO xopnyca
cnYTHHKa. IlHTaHHe ceTOK aHaJIH3aTOpa nonaerca OTHOCHTeJIhHO nOTeH~HaJIa 3TOro

3JIeKTpo~a, 'ITO n03BOJISIeT npaKTH'ICCKH CKOMneHCHpoBaTh BJIHSIHHe nOTeH~HaJIa

cnyraaxa aa H3MepeHHe HOHOB. 3JIeKTpoHHKa npH60pa naer lJ03MO:lKHOCTh HMeTh 32
nporpasoes, BKJIIO'IaIOII:(He pasmse pe:lKHMIJI pa60TbI npatiopa, OTJIH'IaIODJ,HeCSI, aa
npassep, pa3HblM MaCCOBblM ~Hana30HOM, 'IYBCTBHTeJIhHOCThIO, paapemeaaex. JiIMeeTcSI

B03MO:lKHOCTh MeHSITh HeKOTOplJle pe:lKHMIJI pa6oT1JI «aa JIeTY», a TaK:lKe nposomrrs
aa 60pTy 'IaCTH'IHYIO 06pa6oTKy. B AaHHOM 3KC!1epHMCHTe PCaJIH30BaH AHana30H

KOHlJ,eHTpa~HH HOHOB 0,1+3'10' CM-3, pe:lKHMIJI C paspemeaaesr OT 10 AO 20 (aa
yposae 10% BblCOTbI rraxa), ~Hana30H Macc CiAO 65 a. e. M., npH'IeM B pasnux
nporpasosax HCnOJIh30BaHIJI pasmse nOMHana30HIJI Macc. B03MO:lKHOCTH npafiopa no

3BOJISIIOT nOJIYlJHTh 60JIhmHH AHHaMHlJCCKHH AHana30H npasrepao aa nopSIAOK BeJIH

'IHHbI, paspenreaae AO 30 H AHana30H Macc AO 140 a. e. M. TIpH60p H3MepSIeT
OTHOCHTeJIhHlJle KOH~eHTpa~HH HOHOB. TO'lHOCTh onpeAeJIeHHSI OTHomeHHH He+/H+

H N+/O+ He xy:lKe 10%, a OTHomeHHH 0+ H N+ K JIerKHM KOMnOHeHTaM He xy)Ke

20% C yxeross TOro Q>aKTa, lJTO yron aTaKH MO:lKeT AOXOAHTh AO 15°.
KOH~eHTpa~HH HOHOB NI, TeMncpaTypbl 3JICKTpoHOB T; H HOHOB T, H3Mep5IJIHch'

npH60poM KM-6, npeACTaBJISIIOII:(HM co6oH pa3BHTHe CCpHH npafiopoa THna KM,

npHMeHSIBmHXCSI aa MHomx cnyraaxax H paxerax, LJ:JISI H3MepeHHSI N I H T I HCnOJIh

30BaJIaCh DJIOCKaSI HOHHaSI JIOBymKa, OpHcHTHpoBaHHaSI no sexropy CKOpOCTH cnYTHHKa.

BeJIH'IHHIJI N I H T I onpeAeJI5IJIHCh B pe3YJIhTaTC CJIO:lKHOH MaTeMaTH'IeCKOH 06paOOTKH

BOJIhT-aMnepHblX xapaKTepHCTHK (HHTcrPaJIhHIJIX 3HepreTHlJeCKHX cnexrpoa) C HC

nOJIh30BaHHeM MeTOAa nOA60pa napaxerpoa aHaJIHTHlJeCKOH MOAeJIH K axcnepasrea
TaJIhHhlM ~aHHblM [9]. BeJIH'IHHa Te onpeAeJI5IJIaCh npa nOMOIIJ;H BblCOKOlJaCTOTHoro
30~a 3JIeKTpoHHOH rexneparypu [10, 11]. B npH60pe KM-6 HCnOJIh30BaJIHCh TpH

BIJICOKOlJaCTOTHblx 30~a 3JICKTpoHHOH TeMnepaTyplJl, opaearapoaanaue no TpeM

B3aHMHo-nepnC~HKYJISIPHblMHanpaBJICHHSIM. Bee 3TH ~aTlJHKH 6b1JIH 061,CAHHCHbl B

OAHH 6JIOK JiIIlXn (H3MepHTeJIh napaaerpos XOJIOAHOH. DJIa3MbI), KOTOpblH AlISI

YMeHhmeHHSI BJIHSIHHSI nOTeH~HaJIa xopnyca aa PC3YJIbTaTIJI H3MepCHHSI 6bIJI ycra
HOBJICH aa mraare, HanpaBJIeHHOH snepea no BCKTOPY CKOpOCTH KOCMH'ICCKOro an

napara (KA). LJ:JISI nOBlJlmCHHSI TOlJHOCTH H3MCPCHHH xopnyc 6JIOKa Hfl.Xl] 6bIJI

H30JIHpoBaH OT xopnyca KA, H ero nOTeH~HaJI pCryJIHpoBaJICSI TaK, lJTO ero OTJIHlJHC

OT nOTCHlJ,HaJIa DJIa3MbI HC npesamano 0,1 B. LJ:Hana30H H3MepeHHSI KOH~cHTpalJ,HH

102-5.106 CM-3 , reaneparypu 3JICKTpoHOB 500+100 000 K.

KaJIH6poBKa npafopa HAM-5 npoBOAHJIaCb CJIeAyIOII:(HM 06pa30M. Macc-cnexrpo
MeTp H3MepSIeT OTHOCHTeJIhHHH COCTaB HOHOB. Il03TOMy AlISI nOJIYlJCHHSI a6cOJIIOTHblX

KOH~cHTpa~HH HOHOB npoBOAHJIaCh KaJIH6poBKa cpaBHeHHCM nonaoro HOHHOro TOKa

C PC3YJIhTaTaMH npaoopa (KM-6), H3MepSlIOII:(cro cysosapayio HOHHyIO KOH~cHTpalJ,HIO.
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Taxas KaJIH6poBKa n03BOJISleT TaKJKe YT01lHHTb H OTHOCHTeJIbHhIH: COCTaB HOHOB,
nOCKOJIbKY (XOT~ npH60p cPaKTHtJecKH H He HMeeT AHCKpHMHHall.HH B H3MepeHHH

Macc no paaseprxe) B nOJIeT OH 6hIJI nacrpoea C 6oJIbmeH: lIYBCTBHTeJIbHOCTblO B

AHana30He JIerKHX Mace. KPQMe 3TOro HeOOXOAHMO OTMeTHTb, xro lIYBCTBHTeJIbHOCTb
npH60pa 3nH30~lIecKH H3MeHSlJIaCh 3KcnepHMeHTaTOpaMH BO BpeMSI nOJIeTa•

.zl;ISI roro lIT06bI nOJIYllHTb npjlMYIO KaJIH6poBKY aOCOJIlOTftOH lIYBCTBHTeJIbHOCTH
K OTAeJlhHI>IM HOHHhIM KOMnOHeHTaM, cpasaeaae C naHHI>IMH npafopa KM-6 npoao

AHJIOCb BAOJIb Op6HTI>I B MeCTax, me cym.eCTBeHHO npe06JIMalOT JIH60 O+, JIH60 H+.

Ha BHTKax me HeB03MOJKHO nOJIYllHTb KaJIH6poBKY cpaaaeaaesr naHHI>IX c naHHhIMH
npH60pa KM-:6, npHHHMaJIHCb 3Ha1leHHSI KaJIH6poBOllHI>IX K03<P<llHlI.HeHTOB MHX<.aHmHx
BHTKOB. nOApOOHee 0 KaJIH6poBKe naamsx aa KOHKpeTHblX BHTKax roBOpHTC51 HHJKe.

Bo BpeMjI nOJIeTa xacc-cnexrpoaerpoa H3MepSIJIHCb arouapaae KOMnOHeHTI>I H+,

He", O+, N+ H MOJIeKyJI51pHbIe HOHI>I: Nr, NO+, Or. IlpH60p saperacrpapoaan TaKX<.e

MaJIhIe HOHHl>le COCTaBJI51IOID.He: neiiTepHH (HJlH He", M / Z =2). KHCJIopo,A-18, HOHI>I

MaI'HHSI (M - 24), JKeJIe3a (M- 56), ABa;IKAbI HOHH30BaHHhIe KOMnOHeHThI - a30T H

KHCJIOPOA (M/ Z - 7, M / Z - 8). B ,AaHHOH crarse npaseneaa .AaHHble TOJIbKO no
HOHaM H+ He+ 0+ N+.

, " O+N+H+H+Ha pHC. 1 npe.ACTaBJIeHI>I sapaauaa KOHlI.eHTpaQ,HH HOHOB , • , e •
nOJIYlleHHbIe Macc:.cneKTpoMeTpoM HAM-5, H naHHl>le no 0+ H cyMMe JIerKHX HOHOB
(H+ H He") , nOJIYlleHHhIe npH60poM KM-6, 18.V 1990 r., a TaKJKe nOKa3aHI>I XOA

T. H T1 B.A0JIb Op6HTI>I no naHHhI,M npzfopa KM-6.

Bonsr-asmepaue xapaKTepHCTHKH, nOJIYlIeHHl>le npH60poM KM-6 aa :nOM BHTKe,
n03BOJIHJIH ysepeaao pa3AeJIHTh 0+ H CYMMY JIerKHX HOHOB, srro naJIO B03MOJKHOCTb

nposecra a6coJIlOTHyIO KaJIH6poBKy Macc-cneKTpoMeTpa OTneJIbHO no naanaaoaass
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J1erKHX H cpenaax Mace. IlOCKOJlbKy B 06J1aCTH Op6HTH, me ecrs ~aHHHe 060HX nOSTOMY BnOJIHe B4l
npafiopoa no J1erKHM HOHaM, KOHueHTpaUHH HOHOB sonopoaa, H3MepeHHHe Macc- T. e. MaKCHMYM ~

cnexrpoeserposr, cym;eCTBeHHO npeesnnaior KOHueHTpaUHH reJIHSI, TO cyMMa KOHueH- TaK KaK C pocroi
TpaUHH J1erKHX HOHOB, H3MepeHHaSl KM-6, npaKTHlIeCKH cooraercrsyer KOHueHTpaUHH '1aCTHU, H npoHCXoJ

HOHOB sonopona• .!I.aHHHe pacyaxa OTHOCSlTCSI K nonroraa 270+280·, HHBapHaHTHhlM CTBHeM 3TOro CTaacl

WHI-OTaM INLAT OT _30·, xepea 3KBaTOp, no 80·, BHCOTaM H OT 1500, lIepe3 Mep~HOHaJIbHhlii~

neparea (505 KM) no 590 KM, OT 00.30 no 02.00 LT (aous) COOTBerCTBeHHO. K sxsaropy, uro np

Ilpasrepao OT WHpoThI 60· B CTopOHy EhlCOKHX WHpoT BhlCOThI, rae HaXO~HTCSI '1aCTHU. 3TOT Jij>eAl
cnYTHHK, yX<e OCBem;eHH COJlHueM. KOHueHTpau;HH Bei

B~HO, 'ITO OT BhlCOThI 900+1000 KM ~O nepares npeotinanaer HOH arosrapaoro (peKoM6HHauIDl )')l
xacnopoaa. Ha BhlCOTax 1000+1500 KM aaxaaaer npeo6.nMaTb H"". TaKHM 06pa30M, KOJIH'IeCTBa WIa3M11

BblCOTa nepexona, me xoauempanas 0+ pasaa Kouuempau;HH H+ - npasrepno 1000 KM F2 CJIOH H nOAAeplll

H npHXO~HTCSI aa WHpoThI, MH3KHe K reOMarHIITHOMY 3KBaTOpy. XO~ HOHOB arossapaoro TaKHM 06paao'M,
a30Ta B~OJlb Op6HThI npaxepao nosropser XO~ HOHOB O+, H ero KOHueHTpaUHSI 3KTHBHOCTH, . B HOll

OTHOCHTeJIbHO 0+ MeHSleTCSI OT 7 no 2 %. .!I.eHCTBHTeJIbHO, B 1

BapHaUHH B~OJlb Op611ThI HOHOB He" nOKa3h1BaIOT 3HallHTeJIbHhlH 3KBaTOpHaJIbHhlH KM. O~HaKO sro aec
nposan B HHTepBaJIe ±25· HHBapHaHTHOH WHpOThI. IIpOBaJI ~J1S1 HOHOB sonopona~ COJIHua (FlO" - 265

MeHee BHpaX<eH H cxemea K HHBapHaHTHhlM WHpoTaM _IS·. B TO X<e casroe BpeMSlI"" '., B patiore [16] I
OTcyTCTByer nposan B HOHax xacnopona H a30Ta. OT 200 ~o 450 KM :

KOHueHTpaUHH He" YMeHbwalOTCSI B nposane B 3 paaa no cpaBHeHHIO C MaKcHMyMOM AHeM HHX<e, lIeM H4
aa cpemrax uraporax B cesepaosr nonymapaa H npasrepno aa nOpSl,D;OK - C MaKCH- aKTHBHOCTH. TIOCKlt
MyMOM B IOX<HOM. Ilposan B KOHueHTpaUHH reJIHSI pacnonoxea B 06J1aCTH BhlCOT cpenaax maporax,
600-1100 KM, me KOHueHTpaUHSI reJIHSI ~OJlX<Ha paCTH C BhlCOTOH, KaK MaJIaSl 450 KM HJlH HecKOJ

HOHHaSl COCTaBJlSlIOm;aSl B YCJIOPHSIX AH<PcPY3HOHHOro paBHOBeCHSI. KOHueHTpaUHSI He" OAHaKO Be HCIUI

B 3HMHeM (IOX<HOM) nonymapaa 6oJIbwe, '1eM B J1erHeM (ceaepaox) (TaK Ha3h1BaeMOe BAOJIb op6H1'Il1 - 9'J1
3HMHee B3AYTHe reJIHSI). Koauearpauaa HOHOB reJIuSI no OTHoweHHIO K KOHueHTpaUHSIM MeHeHHSlMH napaaei
nonopona H3MeHSlIOTCSI OT 1 % aa sxsarope AO 20-50% aa cpeAHHX uraporax. H MOJIeKyJl, csopoc

KaK 6h1J1o nOKa3aHO B patiore [12] no AaHHblM HOHHOro COCTaBa aa OGO-4, MOHHaSl H 3JIeKT!

nposan B KOHueHTpaUHH He" aa sxsarope H3MeHSlercSI B 3aBHCHMOCTH OT BeJIHIIHHbI H3 BHTKe 2886, nc

yrna a MeX<.D;y aanpaaneaaea 3eMJISI-COJIHn;"e H DJIOCKOCTblO MamHTHoro sxsaropa. YAaJIOCb nOJIY\lHTb I

l(JISI 60JIbwHX (j. (nonrora AMepHKH) OH WHpoKHH H rJly60KHH, H SIpKO asrpaxeaa PHCTHK, n03TOMY II
MHHHMyM 1900 K Bt1

ce30HHaSl aCHMMerpHSI (3HMHee B3AYTHe He"). Ilposan aa aMepHKaHCKHX nonrorax (3000 K aa HHBap!
cymecrsyer KaK .o;HeM, TaK H H01{blO [13].

CB~ereJIbCTBYeT0
l(JISI yCJIOBHH, npencrasneaaux aa pHC. 1, H3MepeHHSI OTHOCSlTCSI K aMepHKaHCKHM aopoaa (pac. 1) OT

AOJlrOTaM, 1{TO OObSIcHSler Bhlpax<eHHhlH npoaan B He", BapHaUHH HOHoB aroxapaoro
npoHcXOAHT C KOHU

xacnopona H a30Ta OT WHPOThI AnSI BhlCOTHOro HHTepBaJIa 900-500 KM, npaseneaaue KOHueHTpaUUJl'l

na pacyaxe B pafore [12] no AaHHhlM OGO-4, nOXOX<H aa npencraaaeamae 3AeCb 45° pasaa 6 • lOS c
nanasre aa BHTKe 2886 B STOM X<e HHTepBaJIe BhlCOT H WHpOT. B pafiore [12] Ha INLAT =: 6:

npezmonaraercs, 1{TO WHpOTHhle npoct>HJlH HOHOB KHCJIOpOAa H a30Ta SlBJlSlIOTC~ pesxoa nOJISIpHOHC1

DJIaBHhlMH cPYHlCUHSlMH BblCOThI. .!I.eHCTBHTeJIbHO (CM. pHC. 1) I KOHueHTpaUHH 0+ H KOHueHTpaUHH. EM'
N+paCTyT C YMeHbweHHeM BblCOTbI KaK B IOX<HOM, TaK H B 3Ha1{HTeJlbHOH lIaCTH Q>opMOH, HO C mapo
cesepaoro nonymapaa. xona T

e
aa INLAi

ECJlH B3S1Tb TOJlbKO ceaepaoe (J1eTHee) nonymapae H He paCCMaTpHBaTb WHpOThI aarpesy 3JleKTpoHQ

MeHbwe 30 H 60Jlbwe 60· (06J1aCTH npoBaJIOB B HOHHhlX KOHueHTpauHSlX B cnOKOHHhlX THKOPPeJISlUUSI N
I

II

reosraraa'raux YCJIOBHSlX), TO B~HO, xro aa cpeaaax WHpOTax (napasrerp MaK - T) B 3HallHTeJIbHOI

RnBaHHa L = 1,5+3) B HHTepBaJIe BhICOT 550+500 KM KOHueHTpaUHSI HOHOB N+ nanaer • AHaJIOrH\lHllle C1

C YMeHbweHHeM BhlCOThI, T. e. WKaJIa BhlCOThI AnSI N+ MeHSIeT 3HaK, 1{TO 06h1I1HO 06J1aCTH aa INLAT

npOHCXOAHT npa nepexone xepea MaKcHMyM BhlCOTHOro pacnpeneneaas HOHa. ocoeieaao B T.. B
TaKHM o6pa30M, MOX<HO npeAnOJlOX<HTb, liTO B aanrex CJIYlIae MaKcHMyM CJIOSI B npassepao sa 1000

KOHueHTpaUHH N+ J1eX<HT aa BhlCOTe 550+570 KM. Xon KOHueHTpaUHH He" B STOM nponopnaoaanea XI

X<e HHTepBaJIe BHCOT TaKX<e n03BOJISIer npeAnOJlOX<HTb, 1{TO H pacnpeneneaae HOHOB 3HaHue 3JIeKTpc

reJIHSI 06YCJIoBJIeHo H3MeHeHHeM BhlCOThI. CaM MaKcHMyM BhlCOTHOro pacnpeneneaas POAHOH aTMoccPePIII

reJIHSI pacnonoxea aume 600 KM H M3CKHPYeTCSI HH3KO-WHPOTHhlM npoBaJIOM B BHCOTHOro rpanaea

KOHueHTpaUHH He". MaKcHMyM BhlCOTHOro pacrrpeaeneaas HOHOB 0+ no ~aHHblM npHHSlTb BhlCOTHIIIi

npyrax 3KcnepHMeHTOB, KaK npasano, npaaepao aa 50 KM HHX<e, lIeM N+ [14, 15], MepeHHH, 2 K/KM,
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n03TOMY BnOJIHe BepoSlTHO, 'lTO BHCOTHHH nHK B KOHlI,eHTpall,HH HOHOB KHCJIOp0J:\a,

T. e. MaKcHMyM CJIOSI F2, MOXeT pacnonararscs OKOJIO nepares.

TaK KaK C pocTOM COJIHe'lHOH aKTHBHOCTU nOBblWaeTCSI reemepa'rypa HeHTpaJIbHHX

lIaCTHlI" H npoHCXOJ:\HT pacmapeaae (<<B3J:\YTHe.) aTMOC<pepbl, TO HeH36eX<HHM CJIeJ:\

CTBHeM 3TOro CTaHOBHTC1I nOAbeM MaKcHMyMa CJIOSl F2 na 60JIbwHe BblCOTbI. HOllbIO

MepHJ:\HOHaJIbHblH aerep MeH1IeT csoe J:\HeBHoe aanpasneaae K nOJIIOCY aa aarrpaaneaae
K sxaaropy, 'lTO npHBOJ:\HT K n01lBJIeHHIO aanpaaneanoro saepx J:\peH<pa sapaxeamsx
lIaCTHlI,. 3TOT ~peH<p nOJ:\HHMaeT HOHoc<PepHYIO nJIa3My B 06JIaCTb MaJIhlX 3Ha'leHHH

KOHlI,eHTpall,HH HeiiTpaJIbHblX MOJIeKyJI, rne BpeMSI X<H3HH HOHOB yBeJIH'lHBaeTC1I

(peKoM6HHall,H1I YMeHbmaeTC1I), 'lTO H 06ecne'lHBae-r coxpaaeaae 3Ha'lHTeJIbHOro

KOJIH'leCTBa nJIa3MbI B reseaae BceH HO'lH, T. e. ~eH<p nJIa3MbI saepx nOJ:\HHMaeT

F2 CJIOH H nOMepX<HBaeT N aa AOCTaTO'lHO BblCOKOM yposae.
TaKHM 06pa30M, cassaa ~bwaSl BblCOTa CJI01l F2 6Y~eT B MaKcHMyMe COJIHe'lHOH

aKTHBHOCTH, B aouaoe BpeMSI, H, MOXeT 6b1Tb, ero MOX<HO YBHJ:\eTb B neparee,
.D:eHCTBHTeJIbHO, B KOHlI,eHTpall,HH HOHOB 0+ BHJ:\eH MaKcHMyM aa BblCOTe 500-520

KM. OAHaKo 3T0 Heoobl'lHO BblCOKHH MaKcHMyM J:\ax<e ):\JISI TaKoH BhlCOKOH aKTHBHOCTH

COJIHlI,a (F,o,," 265 eAHHHlI,) B 3TOT aeas,
B pa60Te [16] nOKa3aHO, 'lTO BblCOTa MaKcHMyMa CJIOSI F2 sapsapyer npassepao

OT 200 AO 450 KM B rexeaae lI,HKJIa COJIHellHOH aKTHBHOCTH. MaKcHMYM HaXOJ:\HTCSl

~HeM HHX<e, 'leM HO'lbIO H aa 6d.nbWHX BblCOTax BO BpeMSl nOBbIweHHOH COJIHe'lHOH

aKTHBHOCTH. IIocKOJIbKY J:\aHHble ):\JISl BHTKa 2886 OTHOCSlTCSI K HO'lHblM YCJIOBHSlM aa
CpeJ:\HHX maporax, JIeTOM, BblCOTa CJIOlil AOJIX<Ha HaXOJ:\HTbCliI npassepao aa BblCOTe

450 KM HJIH HecKOJIbKO Bblme J:\JIliI Flo., - 265 ea, (CM. pHC. 75 B pafore [16]).
OAHaKo He HCKJIIO'leHO, 'lTO H3MeHeHHe KOHlI,eHTpall,HH HOHOB KHCJIopoJ:\a H a30Ta

BAOJIb Op6HTbI - 3T0 maporaae sapaanaa, Bbl3BaHHble, aanpaxep, mHpoTHblMH H3

MeHeHHliIMH napaaerpos aTMOC<pepbl (reaneparypu, OTHomeHHSl KOHlI,eHTpall,HH aTOMOB

H MOJIeKyJI, cxopocrsro roPH30HTaJIbHOro serpa).
Hoaaas H anescrponaas TeMnepaTypbl, H3MepeHHble npH60poM KM-6 BJ:\OJIb Op6HTbI

aa BHTKe 2886, nOKa3aHbI aa pHC. 1. Ha 3TOM BHTKe B IOXHOM nozrymapaa He

yJ:\aJIOCb nOJIy'lHTb HOHHyIO TeMnepaTypy H3 HMeIOmHXCSl BOJIbT-aMnepHblX xapaxre
pHCTHK, n03TOMy aa pacyaxe OHa ae noxasaaa. 3JIeKTpoHHaSl TeMnepaTypa HMeeT

MHHHMyM 1900 K B6JIH3H MarHHTHoro 3KBaTOpa H yBeJIH'lHBaeTCSI K BblCOKHM nraporau
(3000 K aa HHBapHaHTHoH mapore 60·), HeCMOTpSl aa YMeHbweHHe BhlCOThl ('lTO

CBHJ:\eTeJIbCTByeT 0 6oJIbwOM mHpoTHOM rpanaeare T). KOHlI,eHTpall,HSI HOHOB KHC

nopona (pHC. I) OT mHpoTbI 45 AO 60· MOHOTOHHO nanaer, TO'lHO TaK X<e KaK 3TO

npoHCXOJ:\HT C KOHlI,empall,HeH KHCJIopoAa no AaHHblM Macc-cneKTpOMeTpa.

KOHlI,eHTpall,HSI 'HOHOB O" B nOJIy'leHHOM MaKcHMyMe aa HHBapHaHTHoH WHpOTe
45· paaaa 6 • lOS CM-3 (HO'lb, JIeTo).

Ha INLAT == 63· OT'leTJIHBO BHJ:\eH rJIaBHblH HOHOC<pePHhlH rrposan (THfl) Co

pe3KoH nOJISlpHOH crenxoa, nJIaBHblM 3KBaTOpHaJIbHblM CKJIOHOM H Y3KHM MHHHMyMOM

KOHlI,eHTpall,HH. EMy COOTBeTCTByeT cy6aBpoPaJIbHhlH MaKcHMyM T 6 C aHaJIOI'H'lHOH

¢JoPMOH, HO C maporaoa sapaanaea npoTHBOnOJIOX<Horo HanpaBJIeHHlI. Pe3KHH H3JIOM

xona T6 aa INLAT 60· CBHJ:\eTeJIbCTBYeT 0 TOM, 'lTO MexaHH3M, npHBOASI~HH K

uarpesy 3JIeKTpoHOB, npoSlBJISleTCSI B 06JIaCTH mapor' INLAT > 60·, a crporas an
THKOPPeJISllI,HSI N , H T

6
- 0 TOM, 'lTO MexaHH3M 3THX SlBJIeHHH (fl1II H MaKcHMyM

T6 ) B 3Ha'lHTeJIbHOH CTeneHH CBSl3aHbI MeX<AY CooOH.

AHaJIOI'H'lHble crpyxrypu B N, H B T 6 aaperacrpaposaaa TaKX<e B aBpOpaJIbHOH

06JIaCTH aa INLAT == 70·. Ha INLAT ~ 63· Ha6JI19AaeTCSI yBeJIH'leHHe <pJIyKTyall,HH,

ocotieaao B T
6

• B o6oHx CJIy'laSlX H3MeHeHHSl B T, MaJIbI. Ha INLAT > 60· T,
npHMepHO aa 1000 K asmre, 'leM aa cpeJ:\HHX uraporax, H ee XOA npH6JIH3HTeJIbHO

nponopuaoaanea XOAY T6 •

3HaHHe 3JIeKTpoHHoH H HOHHOH TeMI:IepaTyp n03BOJIHJIO nOC'lHTaTb BblCOTY OAHo

POJ:\HOH aTMoc<I>epH (H) J:\JIliI O" B YCJIOBHSlX AH<P<I>Y3HOHHO.ro paBHOBeCHSI. De3 yxera
BblCOTHOro rpanaeara TeMnepaTypbl B paaoae BblCOTbI 600 KM H - -244 KM. ECJIH

npaasrs BHCOTHblH rpMHeHT TeMnepaTypbl, HeH3BeCTHblH nenocpencrseaao H3 H3

MepeHHH, 2 K/KM, TO H = -215 KM. 113MepeHHaSl H3 nPO<PHJISl KOHlI,eHTpall,HH 0+
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PHC. 2. TeMnepaTYpbl T~, T1 H KOHl..\ellTpal\HH 0+, KM6 H W + He+, KM6 no.nyqeHbI npHOOpoM KM6, a
KOHl\eHTp8U.HH HOHOB 0+, W, ~ H He+ - M8cc-cneKTpoMeTpoM HAMS H8 BHTKe 2146 19.IU.1990 r. na
BblCOTllX nepares. )l,OJIl'OTa npoxo~eHHlI 3KB8TOpa 274'
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B~OJlb Op6HTH (ClIHTaJi ero npeaaymecrseaao BIJICOTHIJIM) BIJICOTa O~HOPO~HOH ar
Moc4>eplJI B paaoae BIJICOT 550+600 KM pasaa npmsepao -200 KM, lITO xopomo
corJlaCYeTCJI C paCC1lHTaHHoH.

Tesmeparypa HOHOB, oueaeanaa no ~aHHHM Macc-cneKTpoMeTpa H3 OTHOmeHHJI
KOHu;eHTpa~H HOHOB a30Ta H xacnopona B paaoae BIJICOT 900-950 KM, COCTaBJlJleT
OKOJIO 1000 K. TIo ~aHHIJIM KM-6 B 3TOM HHTepBaJIe BIJICOT OHa pasaa 1200+1300 K,

.!LnJl nepaona BIJICOKOH COJIHellHOH aKTHBHOCTH (1979 r.) aa cnyraaxe ISS-B
nOJlYlleHIJI naamse Macc-cneK'tpoMeTpa no HOHHOMy COCTaBY H aHaJIH3aTOpa C TOP- I

M03J1m;HM nOTeHIJ,HaJIOM no HOHHIJIM H 3J1eKTpoHHIJIM KOHu;eHTpaU;HJlM H TeMnepaTypaM
MJI BIJICOTIJI BOO KM B pasaue Ce30HIJI H BpeMJI CyTOK [4]. LJ:aHHlJle pHC. 1 no
KOHu;eHTpaU;HJlM H TeMnepaTypaM xopomo corJlaCYIOTCJI C pe3yJlbTaTaMH, nOJlYlleHHIJIMH
B aHaJIOrHllHIJIX ycnOBHJIX (HO ycpe~HeHHIJIMH 3a 3 MecJlu;a) aa C~YTHHKe ISS-B.

B H3MepeHHJlX aa cnyraaxe ISS-B Ha6nIO~aJICJI MHHHMyM B mHpaTHOM pacnpe
~eJIeHHH T~ B paaoae MarHHTHoro 3KBaTOpa B HOllHlJle lIaCIJI aa BIJlCOTe 1100 KM.
Ero npocrpaacrseaaere pa3MepH npasrepao 20' no mHPOTe H 100' no ~o.nrOTe.
Ilpeanoaaraercs, 'ITO B nepaon MaKCHMyMa COJIHellHOH aKTHBHOCTH MexaHH3M, npa
BO~Jlm;HH K 06pa30BaHHIO rrposana, BlJlpa)KeH B 60JIbmeH CTeneHH [17]. Jleross
3KBaTOpHaJIbHIJIH MHHHMyM T~ HaXO~TCJI aa ~OJIrOTax OT 300 no 40·, .

TIpHBe~eHHlJle aa pHC. 1 naaaae no 3JleKTpoHHoH TeMnepaType B aamesr sxcne
pHMeHTe OTHOCJlTCJI K ~OJlrOTe 270·, lITO o6J,JlCHJleT OTCYTCTBHe BlJlpa)KeHHoro nposana
B 3J1eKTpoHHoH TeMnepaType B paaoae 3KBaTOpa.

Ha pHC. 2 npe~CTaBJIeHIJI BapHaU;HH HOHHOro COCTaBa, nonyxeaaere MaCC-CneKT
poMeTpoM HAM-5 H HOHHOH JloBymKoH KM-6 aa BHTKe 2146 19.111 1990 r. TIoKa3aHIJI
KOMnOHeHTIJI O+, N+, H+, He", H3MepeHHlJle Macc-cneKTpoMeTpoM B IO)KHOH nonyopepe
H KOHu;eHTpa~H 0+ H cyMMa KOHu;eHTpa~H JlerKHX HOHOB H+ H He", H3MepeHHlJle
HOHHOH JloBymKoH B 06eHx nonyepepax. B~HO xopomee COOTBeTCTBHe <t>oPMIJI
OP6HTaJIbHOro xoaa KOHu;eHTpa~H O+, nonyueaaoro o6oHMH npH60paMH. B 06naCTH
30-40' HHBapHaHTHIJIX mHPOT B. IOXHOM nonymapaa KOHu;eHTpaU;HH reJIHJI, H3Me
pemnse MaCC-CneKTpoMeTpoM, npemsmaior KOHu;eHTpaU;HH aonopona nOllTH aa nopsno«

88



•
.,

BeJIH'IHHH, H cyMMa KOHu;eHTpa~H JlerKHX HOHOB, HSMepeHHHX JlOBymKoH, ~OJl)JCHa

COOTBeTCTBOBaTb KOHu;eHTpa~H reJIH5I, 'ITO n03BOJlWIO nposecra KaJIH6poBKy Macc
cnexrposserpa no He",

BhlCOTa B~OJIb Op6HTH MeH5IeTC5I OT 1100 KM B IO)JCHOH aspopansaoa 06J1aCTH

'Iepe3 neparea 504 KM BMH3H sxsaropa ~O 1300 KM B cesepaoa aspopansaoa
06J1aCTH, ~OJlrOTa - OT 60 no 20', MeCTHoe BpeMiI - OT 18 no 20 'I (aa ssrcorax
cnyraaxa aoaoopepa ocsemeaa).

B~HO, 'ITO npe~alOID;HM HOHOM aa scex BhlCOTax 51BJl5IeTC51 KHCJlOPOA C

MaKCHMaJIbHOH KOHu;eHTpa~eH B paaoae ± 15' HHBapHaHTHoH maporsr 3 • 106 CM- 3

(neparea), MaKcHMyMH, CHMMeTpH'IHHe OTHOCHTeJIbHO MarHHTHoro axsaropa - cnea
CTBHe 3KBaTOpHaJIbHOH aHOMaJIHH, xoropas B Te'leHHe ~H5I H HecKOJlbKHX 'IaCOB

nocne saxona COJIHU;a C03~aeT MaKcHMyMH N I , pacnonararomaecs aa 10+30' OT

reoxaraaraoro 3KBaTOpa. AHOMaJIH51 BH3HBaeTC51 nOA1>eMOM DJlaSMH aaepx B cxpe
meaaax 3J1eKTpH'IeCKOM H MarHHTHOM nOJl5lX H ~aJIbHeHmeH ~H~Y3HeH BHH3 no

CMOBHM JlHHH5IM [18]. 3TOT 3QxPeKT B~eH TaK)JCe B HOHax a30Ta, conepxaaae
KOTOPOro OTHOCHTeJIbHO xacnopona - OT 2 % B paaoae sxaaropa no 16% B HOHOC

cl>epHoM nposane. CWIbHee scero 3KBaTOpHaJIbHHH nposan npo5lBJl5IeTC5I B KOHu;eH-

. rpauaa HOHOB reJIHSI, HO aa pacnpeaeneaae HOHOB reJIH5I B 3TOM HHTepBaJIe BhlCOT

cymecrseaaoe BJIH5IHHe OKa3h1BaeT H BHCOTHHH XO~.

IlOCKOJlbKY HOHhl xacnopona npeotiaanaior aa BHCOTax B patioae sxsaropa, KOH

u;eHTpaU;HiI 0+ npaKTH'IecKH pasaa cyMMapHoH HOHHOH (WIH 3J1eKTpoHHOH) KOHu;eH

TpaU;HH. COnOCTaBJlliI5I aanra ~aHHhle C mHPOTHHMH 3aBHCHMOCTSlMH KpHTH'IeCKOH

'l3CTOTH (3J1eKTpoHHOH KOHu;eHTpaU;HH), nOJly'leHHHMH aa CTaHU;H5IX aaaesraoro 30H

AHpoBaHH5I B MaPTe lt1UI nepaoaa MaKCHMyMa COJIHe'lHOH aKTHBHOCTH (1958 r.) B

acPPHKaHCKOH ~OJIroTHOH 30He, B~HO, 'ITO HMeHHO B HHTepBaJIe BpeMeHH Me~y

18.00 H 20.00 LT reoaanneraas aHOMaJIHiI HaHOOJIee pa3BHTa [18]. MeCTHoe BpeM5I

nepeceseaas 3KBaTOpa no HamHM ~aHHHM cOoTaeTCTByeT 19.00 LT. Ha pHC. 2 TaK)JCe

B~eH fl1Il rJly6HHoH npasrepao nopsnxa BeJIH'IHHH B KOHu;eHTpa~H, npOSlBJlSlIO

ID;HHC51 B xoanearpanasx scex HOHOB aa 70' IO)JCHOH HHBapHaHTHoH maporu B

Be'lepHeM cexrope (18.00 MLT). B 06JIaCTH npoaana Ha6J1IO~aeTCSImHpoKHH M3KCHMyM

T. (pHC. 2). BeJIH'IHHa T. B MaKcHMyMe 6500 K, a «cPoHoBoe» aaaueaae co CTOpOHhI

HHSKHX mHpOT paBHO npaxepao 4000 K. B ceeepaox nonymapaa HMelOTCSI ~aHHble

TOJIbKO no npafopy KM-6. 3H3'1HTeJIbHhlX crpyxryp, no~06Hhlx fHIl B IO)JCHOM

nonymapaa, He 3apeI'HCTpHpoBaHO. B o6oHX nonymapaax aa INLAT= 50+55' Ha

6.n1O~alOTC51 MaKcHMyMhI B T.. I1x paCnOJlO)JCeHHe, a T3K)JCe OTCYTCTBHe 3aMeTHhlX

3lP<PeKTOB B BeJIH'IHH3X KOHu;eHTpaU;HH CB~eTeJIbCTByeT 06 OTCyTCTBHH JlOKaJIbHhlX

HCTO'IHHKOB aarpesa: aoaoctpepa B 3THX cnyxaax aarpesaerca sa C'IeT nnassrocdiepasrx
HCTO'IHHKOB. Xopomas MarHHTH3li1 COnp5l)JCeHHOCTb 3THX M3KCHMyMOB H npaxepao---.,. ~HHaKOBa51 HX BeJIH'IHHa CB~eTeJIbCTBYIOT, 'ITO HCTO'lHHKOM 3HepI'HH B ~aHHOM

cayxae CJIY)JCHT KOJlbu;eBOH TOK.

Ha pHC. 2 npencraaneaa HOHHaSl H 3J1eKTpoHHaSl TeMnepaTypbl B~OJlb Op6HTbI.

B H3MepeHHSI 3J1eKTpoHHoH TeMnepaTypH BblCOKO'l3CTOTHhlM SOHAOM BHOCHTC5I

norpemaocrs aa-sa cymecreosaaaa OKOJIO saemaero 3J1eKTpO~3 30HAa CJlOSl DJla3MbI,

MeH5IIOm;ero eMKOCTb, 'ITO npHBO~HT K aexoropossy aaesnneaaso T.. BeJIH'IHHa no

rpemHOCTH MO)JCeT 6HTb cym;eCTBeHHOH (OOJIbme 10-20%) ~JlSI KOHu;eHTpaU;HH,

60JIbWHX 3 • 1()5 CM-3• B CBSl3H C TeM, 'ITO B paaoae 3KBaTOpHaJIbHOH aHOMaJIHH

H36JIIO~aJIHCb O'leHb BblCOKHe KOHu;eHTpaU;HH (60Jlbme 106 CM-3
) , ~aHHhle no T. B

STaH 06JIaCTH He npHBO~SlTC5I ~O yTO'IHeHHliI Ko3QxPHU;HeHTa KoppeKU;HH.

HecMOTP51 aa TO 'ITO B ~aHHOM sxcrrepaaeare TeMnepaTypa HeHTpaJIOB (Tn) He

H3Mep5lJl3Cb, nonyxeamae ~aHHHe n03BOJl5UOT ~eJIaT,b BblBOA 0 ee BeJIH'IHHe. TOT

cl>aKT, lITO B 06J1aCTH 3KBaTOpHaJIbHOH aHOMaJIHH TI npaKTH'IeCKH He H3MeH5IeTC5I,

CB~eTeJIbCTBYeT 0 TOM, 'ITO HOHhl oxem, 3<lxPeKTHBHO OXJIa~alOTC51 HeHTpaJIaMH H

n03TOMY BeJIH'IHHa Tn =:: T I• 113 xoaa T I MOXHO SaKJIIO'IHTb, 'ITO no KpaHHeH Mepe

AO BWCOT 650 KM aa WHpOTax He 60JIee 30' T I = Tn'
Ilepaae H3MepeHH51 rJl06aJIbHoH CTpyKTypbl F-06JIaCTH B N. H T. npa oxeas
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PHC. 3. Tesmeparypa Te H cyMMapHali KOH~eHTpa~HlI N" KM6 nOJl}'QeHbI
npH60poM KM6, a KOH~eHTPa~HH HOHOB 0+, H'", ~ H He+ - Macc-cneK
rposeerposs HAMS Ha BHTKe 2146 19.I1I.1990 r. aa BblCOTaX anores.
)J:OJIroTa npoxo~eHHlI 3KATOpa 205·
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yposeas,
3KCnep~

AaeTC.lI sa
B paHOBe:

WHpoTax)

1200+1.40
maporax
ySeJIHlIIUI

I1JIaBc
H+ CIIaAa

40+45· III

Oro ~
aa 1000 •

~.BapHaIUl.ll
'I' IloseA

OABOSpeMI

HOCTHAJU

lIro nORm

CYTOllBIlIlI

KHCJIOPO~

HHTHIIIX ci
nepexona,
BIiCOTIi Yl

BIiCOKHX ypoBBSIX COJlBe1.fBOH aKTHBHOCTH (FlO" > 200 en.) 6h1J1H nposenems 30HAOM B CTaIUlOI

Jlearsoopa aa cnyraaxe DE-2 [6]. K CO:llCaJIeHHIO, HeJIb351 nposecra AeTaJIbHOe pHMeHTe 1
cpasaeaae H3MepeHHH H3-3a pa3JIHllHH B Op6HTaJIbHIiX H reO<l>H3HlIecKHx YCJIOBHSlX. 1000 KM I

Ha pHC. 3 npeACTaBJIeHIi sapaanaa KOHu;eHTpaIJ;HH HOHOB O+, H+, N+ H He", aa yCTaH<

ncnyxeaaere Macc-cneKTpoMeTpoM aa TOM :lICe BHTKe 2146, HO AJISI ero anoreaaoa Macc-cneK

lIaCTH. TaK:lICe noxaaaaa cyMMapHaSi HOHBaSi KOHu;eHTpaU;HSI, H3MepeHHaSi DJlOCKOH BeJIH1JHIIH

HORROH JlOBYWKOH, H 3J1eKTpoHHaSi resmeparypa, H3MepeHHaSi SIiCOKOllaCTOTHIiM 900 KM Bel

30HAOM. K yCJIOsllll

B 06J1aCTH HH3KHX WHpoT OCHOSHOH COCTaBJISlIOm;eH, cym;eCTBeHHO npesliwaIOm;eH Pac'I~

no KOHu;eHTpaU;HH npyrae HOHIi, gBJI5IeTCg BOAOPOA, H cyMMapHaSi HOHHag KOHu;eH- nOJlYlle~

TpaU;HSI npaKTH1.feCKH pasaa KOHu;eHTpau;HH H+. Ha SIiCOKHX maporax npe06J1MaIOT pa60Te [11
HOHIi KHCJIOPOA3, H cyMMapHaSi HOHHaSi KOHu;eHTpau;HSI pasaa KOHu;eHTpaU;HH 0+. ~~~~e~o9A6aS'~

Bucora BAOJIb Op6HTIi MeHSleTCSI OT 1500 KM B BliCOKHX maporax AO 2500 K.'I, lI'UIH ,

na sxsarope, nonrora OT 180 AO 205·, MeCTHoe BpeM5I OT 05.00 ]1007.30 (aTMoc<!>epa JlceTHHii
ocaemeaa), aMH B

BHAHO xapaxrepaoe AJISI 60JlbwHX BIiCOT YMeHbweHHe C maporoa KOHu;eHTpaU;HH B MaKC

JIerKHX HOHOB H YBeJIH1.feHHe HOHOB 0+ H N+. Ha HH3KHX nraporax KOHu;eHTpaU;HSI ~Ys:re-
HOHOB sonopona He MeHSleTCg C WHpoTOH OT +20 AO -25· H COCTaBJIgeT (2+3) IS~~~~':
• 1()4 CM-3• Taxxe nOCT05IHHa no nrapore KOHu;eHTpaU;HSI HOHOB reJIHSI (2 ' 103 CM-3)

BDJlOTb AO HHBapHaHTHoH maporu -40·, rne KOHu;eHTpaU;HH reJIHSI H sonopona WHpoT

CTaHOBgTCSI 6J1H3KH. B Op6HTaJIbHOM xone KOHU;eHTpaIJ;HH o6oHx HOHOB OTCyTCTByeT =~:x
3KBaTOPHaJIbHliH nposan, liTO om.gCHHMO AJISI nepaona paBHoAeHCTBH5I H naaaoro pRMeHTe

AOJlroTHOro cexropa [13 ]. HaMJOA
Ilpaseepao nocne -45· HHBapHaHTHoH mHpOTIi Ha1.fHHaeTCSI nposan B KOHu;eH- noxa B03

TpaU;HSlX JIerKHX HOHOB, AOCTHra51 MHHHMaJIbHIiX KOHu;eHTpau;HH aa maporax KaK 3TO

-50•••-60·. B nposane KOHu;eHTpau;HH H+ H He" CTaHOBSlTCSI cpaBHHMIiMH no BapHa

BeJIH1.fHHe. Ilposan B KOHu;eHTpaU;HSlX 0+ H N+ npaKTH1.feCKH He Blipa:llCeH. 3aBH .

[21]. II
coy
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YJlH npoBe~eHbI 30~OM

nposecra neraasaoe
H3H'IecKHX YCJIOBIUIX.

O+, H+, N+ H He+,

t HO NUl ero anoreHHoH

, H3MepeHHa~ DJlOCKOH

BIllCOKO'laCTOTHblM

eHHO npeBblwaIO~eH

pHU HOHHa~ KOHu;eH

maporax npeo6.n~aIOT

. KOHu;eHTpaU;HH 0+.

maporax ~o 2500 K

.00 JIO 07.30 (aTMoclPepa

D1HpoTOH KOHu;eHTpaU;HH

. D1HpoTax KOHu;eHTpaU;H~

° H COCTaBJI~eT (2+3)

OB reJIU (2 . 1()l CM-3)

reJIH~ H soaopona
HX HOHOB OTCyTCTByeT

HOAeHCTBH~ H naaaoro

C5I npoaan B KOHu;eH

eHTpaU;HH aa IDHpOTax

B.lITC~ CpaBHHMblMH no

He Blllpa}((eH.

YpoBeHb nepexona (n(O+) = n(H+»

)l.JI~ HCCJle~OBaHH5I aoaoopepao-naaasrocpepaax CBSl3eH Ba}((HYIO pons arpaer
yposeas, rae n(O+) - n(H+) , TaK Ha3b1BaeMblH ypoaeas nepexoaa H

T
• B ~aHHOM

sxcnepaxeere 3TOT yposeas nOJIY'leH no H3MepeHHSlM Macc-cneKTpoMeTpa. Ha6J11o

AaeTCSI 3aBHCHMOCTb ypoBHSI H T OT WHpoTbI. llHeM OH H3MeHSIJIC5I OT 1300+1400 KM

B paaoae exsaropa no 2400+2500 KM aa maporax MarHHTHoro HaKJIOHeHH5I (MarHHTHblX

nraporax) 40+45°. HO'lbIO ypoaeas MeHSIJIC5I OT 900+1000 KM B paaoae exsaropa no
1200+1400 KM B paaoae 40+45° H 2400 XM aa MarHHTHblX maporax 50+55°. Ha

maporax 20-30° OH YMeHbWa.n:cSI no 750 KM. TaKHM 06pa30M, yposeas nepexoaa
yBeJIH'IHBa.n:CSI OT HH3KHX WHpoT K BblCOKHM KaK ~HeM, TaK H HO'lbIO.

IlJIaHeTapHOe pacnpeaeneaae 0+ H H+ TaKOBO (CM. pHC. 3), xro KOHu;eHTpaU;HSI

H+ cnaaaer, a xacnopona B03paCTaeT K BblCOKHM maporax, Ha'lHHa51 npassepao C

40+45° MarHHTHOH WHpoTbI, 'ITO npH60~HT x B03paCTaHHIO ypoBHSI nepexoaa.
OTO ~HSI K HO'IH yposeas MeHSIJIC5I aa 400 KM B paaoae sxsaropa H B cpenaesr

aa 1000 KM aa cpeaaax maporax, 'ITO roBOpHT 0 60Jlee 3HallHTeJIbHblX CyTO'lHblX

BapHaU;H5IX no HanpaBJleHHIO K BIllCOKHM WHpoTaM.

IToBe~eHHe yposaa nepexona 0+ - H+ B reueaae CyTOK HCCJle~OBa.n:OCb npa
O~HOBpeMeHHOM pemeaaa ypaBHeHHQ coxpaaeaaa 3HeprHH H ypasaeaas aenpepsra
HOCTH .1l.JISI H+ H 0+ B pa60Te [19]. Pacxer raxoro crauaoaapaoro cnysas noxasan,
'ITO nOHH}«eHHe ypoBHSI nepexona HO'lbIO B cpeaaax nraporax B OCHOBHOM Bbl3b1BaeTCSI

CYTOllHblMH BapHaU;H5IMH 3J1eKTpoHHoR TeMnepaTypbl H KOHu;eHTpaU;HH HeRTpa.n:hHoro

xacnopoaa. B pa60Te [20] nOKa3aHO, 'ITO Ha.n:H'IHe nOTOKOB H+ H 0+ B~OJlb reouar
HHTHblX CHJIOBblX JlHHHH ~OJI}«HO YBeJIH'IHBaTh BeJIH'IHHY CYTOllHhlX BapHaU;HH ypOBH5I

nepexona, Pacxer .1l.JISI ~HHaMHlIecKHX YCJIOBHH aa HH3KHX maporax naer YMeHbweHHe

BIllCOTbI ypoBHSI nepexoaa HO'lbIO no cpaBHeHHIO C ~HeM, pasaoe 500 KM, Tor~a KaK

B crauaoaapaax YCJIOBHSlX 3T0 YMeHbweHHe paBHO 250 KM [20]. B aamesr sxcne
pHMeHTe paaaana B 400 KM MeQY YCJIOBH5IMH HO'IH H ~H5I aa HH3KHX uraporax H

1000 KM aa cpenaax rcBOpHT 0 cy~eCTBeHHoM BJlHSlHHH ~HHaMH'IeCKHX nponeccos
aa yCTaHOBJIeHHe ypoBHSI nepexona.. TaKHe }((e BblBO~bI C~eJIaHbI no peaynsrarax
Macc-cneKTpoMeTpH'IeCKoro sxcnepaxeara aa cnyraaxe Explorer-32 [20]. CaMH

BeJIH'IHHbI ypoBH5I nepexoaa ~HeM H HO'lbIO aa cpeaaax WHpOTax (2000 KM ~HeM H

900 KM HOllbIO) 6b1J1H MeHbwe, lIeM B sxcnepasreare «AKTHBHblH», Tax KaK OTHOC5lTC5I

K YCJlOBH5IM MeHbweH COJlHe'lHOH aKTHBHOCTH 0966 r.).
PaClIeT BblCOTbI ypoBH5I nepexona no npo<J>HJI5IM 3J1eKTpoHHoR KOHu;eHTpaU;HH,

nOJlYlleHHblM MeTO~OM 30~HpoBaHHg csepxy aa cnyraaxe AJIy3TT-l, rrponenaa B

pa60Te [21]. Ilpencrasneaa cyrosaae, nraporaae H cesoaaue 3aBHCHMOCTH ypOBHSl

nepexona. llaHHble OTHOCSlTC5I K MHHHMYMY COJlHe'lHOH aKTHBHOCTH (OKTSl6pb 1962 r.
H 1965 r.), BblCOTa nepexona H3MeHSleTC5I OT 500 KM B 3HMHIOIO HO'lh ,1l.0 850 KM B

JleTHHH ~eHh, pe3KO YBeJIHlIHBaSlCh K I'eOMarHHTHbIM nraporaa 50-60° ,1l.0 1200 KM•

CaMH BeJIH'IHHbI onsr» 3Ha'lHTeJIhHO MeHhme nonysemnsx aa «I1HTepKocMoce-24»

B MaKcHMyMe COJlHe'lHOH aKTHBHOCTH. B noxaax YCJIOBH5IX B sxcnepaaeare aa
AJIY3TTe-l Ha6J1IO~aeTC5IYMeHhweHHe ypoBH5I B paaoae ±30° reOMarHHTHOR WHpoTbI•

TaKOH }«e 3Qxt>eKT B~eH H no Macc-cneKTpoMeTpHlIecKHM H3MepeHH5IM aa cnyrnaxe
ISIS-l H Bbl3b1BaeTC5I yBeJIH'IeHHeM 0+ aa 3KBaTOpe no cpaBHeHHIO C reOMarHHTHblMH

IDHpoTaMH ±30°. Te~eHU;HSI K yMeHhweHHIO yposaa nepexoaa HO'lhIO aa 3THX }((e

maporax Ha6J1IO,1l.aeTCSI H no ~aHHblM Macc-cneKTpoMeTpHlIeCKHx H3MepeHHH aa cnyr

HUKe «MHTepXOCMoc-24». lI.pyroH npHlIHHOH TaKoro YMeHhweHH5I B aamea sxcne

pHMeHTe MO}«eT 6b1Tb MeHbWa.ll BeJIH'lHHa aanexca COJlHe'lHOR aKTHBHOCTH BO BpeM5I

Ha6JIIO~eHHH aa 3THX maporax. KOJlHlIeCTBO ~aHHblx no ypoBHIO nepexona He nano

noxa B03MO}«HOCTH HCCJle~OBaTb no~p06Ho ero rroseneaae B Te'leHHe HO'lHblX 'IaCOB,

xax :;}TO ~eJIaHO B pa60Te [22], XOPPeJI5IU;HIO ypoBH5I C Kp-H~eKcoM, ero nonrorasre

BapHaIJ;HH.

3aBHCHMOCTH ypoBHSI nepexona OT COJlHe'lHOH aKTHBHOCTH HCCJle~OBa.n:HCbB pafore

[21]. IToKa3aHO, xro yposeas pacrer C YB'eJIHlIeHHeM aKTHBHOCTH. ITo pesynsraraa

cnyraaxa ISIS = 1 (F,o,1 = 150 en.) HOllbIO aa HH3XHX nraporax OH pasea 1100 KM,
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TIOCKOJIbKY reJIHH - O,!{Ha H3 BaXCHhiX COCTaBJISlIOIUHX BepXHeH aTMoc(j>ephl, 6oJI.b
moe BHHMaHHe B nareparype YAeJISlJIOCh TeOpeTH'IecKOMy H 3KcnepHMeHTaJIbHoMy

H3Y'leHHIO BapHaU:HH co,!{epxcaHHSI He" OTHOCHTeJIbHO H+. B paHHHX MO,D,eJISlX HOHoc(j>epbl:
npezmoaaranocs, 'ITO B nepaon MaKCHMa[IbHOH COJIHe'lHOH aKTHBHOCTH H3-3a yBeJIH

'IeHHSI TeMnepaTypbl B aoaeopepe AOJIXCeH 06paaoBblBaTbCSI CJIOH ,D,OMHHHpyIOIUHX
HOHOB He" (12 l-: .

TIpSlMhie H KOCBeHHble H3MepeHHjJ: sonopona H reJIHSI B 06J1aCTH BhlCOT 1000 KM

DO BpeMSI 19 Il.HKJIa COJIHe'lHOH aKTHBHOCTH npoBOAHJIHCb peAKO, 'ITO He n03BOJIHJIO
CAeJIaTb OKOH'IaTeJIbHble BblBO,!{bI: 0 paCOpeAeJIeHHH JIerKHX HOHOB. Bo BTOpoii: nOJlOBHHe
COJIHe'lHoro Il.HKJIa 19 C nOMO~IO B OCHOBHOM HOHHhlX JloByniex 6LrJIO 06HapY)KeHo

npeOOJIaAaHHe HOHOB reJIHSI BO BHemHeii: aosocdiepe [2, 12]. Bucora H TOJlIu.HHa
CJlOSl reJIHSI, eCTeCTBeHHO, 3aBHCSIT OT DpeMeHH CyTOK, ceaoaa, maporu, ypoBHSI

COJIHe'lHOH aKTHBHOCTH H T. n.
Bo BpeMSI' 20 COJIHe'lHoro u,HKJIa CJIoii: reJIHSI He 6hIJI 06HapyxceH HH OAHHM H3.

MeTO,D,OB B TOM 'IHCJle H Macc-cneKTpoMeTpH'IecKHM, no KpaHHeH Mepe, aa HH3KHX
H CPeAHHX maporax [12]. Ha BhlCOKHX IIIHpOTax aa cnane 20 Il.HKJIa Macc-cneKT

poMeTpaMH aa cnyraaxax OGO-6, ISIS-2, AE-D saperacrpapoaaac npeodnaaaaae
reJIH51 B Y3KOM aarepsane mHpOT (OKOJIO 10·) TOJIbKO npa onpeneneaaax YCJlOBHSlX

OCBelUeHH51 aTMoc(j>ephi COJIHll.eM (MeCTHoe BpeMSI, Ce30H) [23, 24].
B 21 u,HKJIe COJIHe1lHOH aKTHBHOCTH BO BpeMSI ero MaKcHMyMa no Macc-eneKTpo

MeTPH'IecKHM AaHHhlM cnyraaxa ISS-B HOHhl reJIlUI He sceraa 6h1JIH MaJIOii: COCTaB
JISlIOIUeii: . [3]. HO'lbIO BO BpeMii AeKa6pbCKoro COJIHU,ecroSlHHii Ha6JIIO,lI,aJIOCb npe06

nanaaae He" (OT 50 AO 70%) aa reoMarHHTHhIX maporax 20, 30 H 40·, T. e. B
3HMHeM noaymapaa, Bo BpeMii HIOHbCKOro COJIH~ecroSlHHSI B 3HMHeM nonynrapaa

raxoro SlBHO BhlpaxceHHoro 3$l>eKTa He HaMIOAaJIOCb. AKTHBHOCTh COJIHu,a B nepaon

sxcrrepasreara FIO•7 = 180 eAHHH~.

B sxcnepasseare «AKTHBHbl:H» pasaue KOHu,eHTpaIJ,HH H+ H He" BDJIOTb AO He

KOTOPOro npeasnneaas KOHu:eHTpa~HH He" HaA H+ H 0+ HaMIOAaJIHCb aa 3KBaTO

PHaJIbBOH CTeRKe nponana B JIerKHX HOBax (L = 3+4), a 3H3'1HTeJIbHOe npeOOJIa,!{3HHe

He" 6h1JIo aa BhlCOKHX nraporax B o()JIaCTH BhlCOKOWHpoTHOro nposana, TaK Ha3b1
aaessoro «hole» (KaK B sxcnepaaeare aa AE-D [23]), AJISI 3eHHTHblX yrJIOB 60JIbWHX
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HOHbI reJlHSI B nepaon BbiCOICOH COJlHe'lHOH aKTHBHOCTH

a A.l151 FlO., = 112 eA.- TOJIbKO 750 KM <AaHHlie ISIS-2). Paaee 61iJI0 nOKa3aHO, 'ITO

ypoaaa nepexona B sxcrrepaxeare «AKTHBHblH» aHa'lHTeJIhHO Blime H3MepeHHblX B

sxcnepasrearax npa HH3KOH aKTHBHOCTH CO.lIHua•
.lI.JISI nepaona BblCOKOH COJIHe'lHOH aKTHBHOCTH (1979 r., Flo" = 180 en.) nOJIY'leHbI

naamse HOHHOro Macc-cneKTpoMeTpa aa cnyraaxe ISS-B H npeACTaBJIeHhI B BRAe

OTHOCHTeJIhHhlX KOHueHTpa~HH HOHOB B 3aBHcHMOCTH OT BpeMeHH CYTOK B pa60Te

[3]. PeaYJIbTaTbI OTHOCSlTCSI K nOCTOSlHHOH BblCOTe 1100 KM, nepaony JIeTHero H
3HMHero COJIH~eCTOSlHHSI, K a3HaTCKoH 30He.

113 aHaJIH3a AaHHhlX MOXCHO CAeJIaTb BhlBOA 0 nOBe,D,eHHH ypoBHSI nepexoaa. Ha
cpeAHHX maporax (40· reoMarHHTHOH maporu) HO'IbIO (02.00 LT), JIeTOM OH pasea
1100 KM, 'ITO He npoTHBOpe'IHT peaynsrarasr, nony'leHHhlM aa cnyraaxe «I1HTep

KOCMoc-24». 113 noaeneaas OTHOCHTeJIbHIiX KOH~eHTpaIJ,HHB rexeaae CyTOK B nepaoa
AeKa6pbCKoro COJIHU:eCTOSlHHSI BHAHO, 'ITO aa CpeAHHX maporax ypoaeas nepexona
asmre AHeM, 'IeM HO'IbIO, 'ITO Ha6JIIOAaeTCSI 06b1'1HO B npyrax 3KcnepHMeHT3X npa
HH3KOH H cpeAHeH COJlHe'lHOH aKTHBHOCTH (21 ]. OAHaKo aa 3KBaTOpHaJIbHblX maporax
OH 3Ha'lHTeJIbHO asnne HO'lbIO, 'IeM ,D,HeM, npH'IeM a6cOJIIOTHaSl BeJIH'IHHa KOH~eH

TpaU:HH 0+ He H3MeHSleTCSI, OCTaBaSlCb aa AHeBHOM ypoaae, a KOH~eHTpaU:HSI H+
YMeHbmaeTCSI. B sxcnepaxeare «AKTHBHblH» AHeBHhle yposaa asnne HO'lHbl:X, HO

06pa6OTaHHble AaHHhle B 06JIaCTH 3KBaTOpa OTHOCSlTCSI K nepHOAY aeraero COJIHu:e
CTOSlHHSI, 'ITO He aaer B03MOXCHOCTH nposepars 3TY aHOMaJIHIO nOBeAeHHSI ypoBHSI

nepexoaa, npo5lBJISlIO~YIOCSI TOJIbKO DO BpeMSI 3HMHero COJIH~eCTOSlHHSI.



»

100', xoraa BepXHlISI 'IaCTb CHJlOBhIX JIHHdH ocsemeaa. Onaaxo 3TO Ha6JIIOnaeTCSI He
aa scex BHTKax B OAHOM H TOM ;)I(e cexrope MeCTHoro BpeMeHH. KaK npezmonaraercs
[24 J, 3TO MO:x<:eT 6hITb BhISBaHO pa3JlH'lHOH opHeHTaUHeH Me)KnJIaHeTHoro MamHTHoro
nOJISI, a 3Ha'lHT, H pa3HbIM xapaxrepca KOHBeKUHH.

B pa60Te [23] yKa3blBaJIOCb, 'ITO He" B BbICOKOWHpoTHOM nposane MeQY 500
H 1000 KM AOMHHHpyeT HCKJIIO'lHTeJIbHO AJlll YCJIOBHH paBHoAeHCTBHSI. B sxcnepasseare
«AKTHBHhIH» 3TO Ha6JIIOnaeTCSI aa BhICOT8X OKOJIO 2000 KM B nepaon COJIHueCTOSlHHSl.

Ha cpeAHHX nmporax, HOllblO, BO BpeMSI AeKa6pbCKoro COJIHueCTOSIHHSl B 3KCne
pHMeHTe «AKTHBHhIH» He HaMIOAaJICSI CJlOH He", no KpaHHeH Mepe, aa BhlCOTax
2000+2400 KM. K CO)KaJIeHHIO, AIISl YKa3aHHIllx YCJIOBHH aa BhICOTax OKOJIO 1100 KM
(KaK aa ISS-B) B 3KCnepRMeHTe «AKTHBHIllD:» naHHble OTCYTCTBYIOT.

cnKCOK JIHTEPATYPbI
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B crarse npe,D;CTaBJIeHIll ,/.'(aHHllleno aOCOJIIOTHhlM H OTHOCHTeJIbHblM KOHueHTpauHSIM
HOHOB O+, N+, H+, He", :YMMapHoH HOHHOH KOHueHTpaUHH, aaexrpoaaoa H HOHHOH
resmeparypa« B HHTepB8Jle BIllCOT 500+2500 KM B enOKOHHblX reOMarHHTHblX YCJlOBHSlX.
.ll.aHHble nOJIY'leHhI Macc-cneXTpoMeTpoM, nJIOCKOH HOHHOH JIOBywKOH H BhICOKO'la
CTOTHhIM 30HJlOM aa cnyraaxe «I1HTepxocMoc-24» B nepaon MaKcHMyMa COJIHe'lHOH
aKTHBHOCTH 22 :u;HKJIa. Iloxasaao, 'lTO B STOT nepaon Ha6JIIO,/.'(8JIHCb noasnneaaae
KOHueHTpaUHH H TeMnepaTyphI.

B 06JIaCTH nepares (500+560 KM), me npeotinanaior HOHbI 0+, KOHueHTpaUHlI B
ocsemeaaoe BpeMlI CYTOK aa nraporax ±3S' nOCTHraJIa 0+3) . 106 0 •.-3

• HO'IbIO
JIeTOM aa Cpe,D;HHX maporax BbiCOTa MaKCJ:lMYMa B KOHueHTpaUHH 0+, xax npenno
JIaraeTCSI, MOrJIa ,/.'(OCTHraTb 500-520 I'M. KOHueHTpaUHSI B MaKcHMyMe 6hIJIa paaaa
6 . l()5 CM-3

• BeJIH'IHHbI reaneparyp aa STHX BhlCOTax ,D;HeM aa HH3KHX WHpOTax
COCTaBJISlIOT Te = 2500+3000 K, Tj "", 1000+1300 K, H8 cpeAHHX WHpoT8X 3000+3500

K H 1300+1700 K COOTBeTCTBCHHO. B 06JIaCTH rnaaaoro aoaocdiepaoro nposana aa
BblCOTax nopsnxa 1000 KM 3JIeKTpoHHaSI resmeparypa 'IaCTO nOAHHMaeTCR ,/.'(0
6000+7000 K.

Ha BblCOT8X anores (2400+2500 KM) B oMaCTH HH3KHX WHpOT, rne npeodnaaaer
H+, ero KOHueHTpauHSI COCTaBJISIeT (2+3) . 104 CM-3

, a T; - OKOJIO 6000 K.
B 3KBaropHaJIbHOH 06.naCTH 'IaCTO SIpKO B~pa)KeHa reOMarHHTHaSI aHOMaJIHSI c

MaKcHMyMaMH B N. npHMepHO aa ± 15' HHBapHaHTHoH WHpoThI.
TIOJIy'leH BhlCOKHH yposeas nepexoaa OT KOHueHTpaUHH 0+ K H+. lJ,HeM OH

H3MeHjIJlCSI OT 1300+1400 KM B paaoae axsaropa AO 2400+2500 KM aa M8rHHTHblX
mHPOTaX 40+45', a HO'IblO OT 900+1000 KM ,/.'(0 1200+1400 KM B 3THX )Ke WHpOTHhlX
06JIaCTSlX.

•
Pasasre KOHueHTpaUHH He" H H+ HaMIO,/.'(aJIHCb aa 3KBaTOpHaJIbHOH CTeHKe nposana

B JIeI'KJIX HOHax (L = 3+4) BDJIOTb AO aexoroporo npeasaneaaa KOHueHTpau.HH He"
Hap; H+ H 0+ B STOH WHpoTHOH 06JIaCTH. HaMIOAaJIOCb 3HalJ:HTeJIbHOe (60JIbwe 'leM
aa nopanox BeJIH'IHHhI) npeoO.naAaHHe reJIHSI B 06JIaCTH BHCOKOWHpoTHOro nposana
(aa HHBapHaHTHhlX maporax 60nbwe 70°). 1J,JISl TOro, 'lT06h1 nORBHJlCSI 3aMeTHhlH
CJIOH He", He06xo,D;HMO coxeraaae OnpeAeneHHblx YCJIOBHH OCBem:eHHSI, cesoaa, BhlCOT
H T. n.

B YKa3aHHhlH nepaon BpCMeHH pemCTpaUHSI TaKHX HHTepeCHhiX SIBJIeHHH, KaK
3KBaTOpHaJIbHaSI aHOMaJIHSI B KOHu.eHTp8UHH, npeotiaanaaae He" B BblCOKOWHpOTHOM
nposane, npoHCXO,/.'(HJla ,D;OBOJIbHO 'IaCTO. .D:eTaJIbHOe HX onacaaae H aHaJIH3 6YAyT
npe,llMeTOM ,D;aJIbHeHWHx CTaTeH.
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