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HCCJIE.llOBAHHE 3ct>ct>EKTA TIOBblillEHHH 3flEKTRJHHOH
TEMTIEPATYPbI B CYEABRJPAJlbHOH OEJlACTH BO BPEMH

CYEEYPH 27-28 OKTHEPH 1977 r.

B c ra'rse peccsrorpeasr ocofieuaoc-ra .pOPMbI H urapo-raor-o pacnonoxceaas
cy6aapopanbHbIX naxoa aneKTpoHHoA TeMnepaTYpbI T e > HSMepeHHbIX C no
MOlIIblO B4-30H/10a 130 apeMSI cy66ypH 27.-28.10.77 O/1HOapeMeHHo aa
/1BYX CIIyTHHKBX, "KOCMOC-900" H "HHTePKOCMOC-17" (HK-17), HMelOlIIHX
KpyroayIO Op6HTY pa/1HYcoM '" 500 KM.

Ha CIIyTHHKe HK-17 npOaO/1HnHCb HSMepeHHSI nOTOKoa abICbmalOlIIHXCSI
H 38XBB'IeHHhIX snexrpcaoe C aHeprHSlMH E .. 8, 10, 14 KaB •. 3TO nos
aonHnO 'IeTKO OT/1enHTb o6nacTb aspcpaasaor-o aarpeae aoaoopepasrx aneKT
ponoa, 06ycnoaneHHoro a~bmalOlIIHMHCSI aneKTpoHaMH, OT o6nacTIi cy6aapo
pansaor-o noesnneaaa T e : Ha pacv L npaaeneasr cpaaHHTenbHbIe nanasre
no nOTOKaM abICbInaIOlIIliXCSI aneKTpoHoa (l,a,6) H TeMnepaTYpe TennoaoA
Il1183MbI, nonyxeaasre aa cnyTHHKe HK-17 a cy6aapopanbHbIX 06nacTSIx. BH/1
HO, 'ITO 130 acex cny'lBSlx MO)l(HO npocnenare /1Be SOHbI noabIWeHKSI T e "
cy6aapOp~bHylO II eepopansayio. TIoabIWeHHe Tea aepopensaoa SOHe KaK
npasano MO)l(HO caSisaTb C nOTOKaMH abICbmaIOlIIlIXCSI 'IaCTHil.

HSMepeHHSI aneKTpoHHoA TeMnepaTypbI T e aa cnyTHHKBX IKOCMOC-900"
H HK-17 npoeonanace a ae'lepHliX II HO'lHbIX cexropax MeCTHoro apeMeHH:
21.40-23.30 L T ("KOCMOC-900") H 0.20- 2.30 L T (HK-17). PHc.2
IUlnlOCTpllpyeT WHpoTHbIe aapaaaaa cy6aapopanbHoro noasiureaaa T e no /188
HbIM HSMepeHHA aa cny-raaxe "KOCMOC-900". KaK 8H/1H0 HS pacyaxa, nepen
Ha'ianOM cy66YPH (21.00-03.00 UT 26,-27.10.77) 'IeTKO abInenHTb cyfr.
aepopaneaoe noasnneaae Tea aapopanbHoA 06naCTH HeaOSMO)I(HO. Haernonae
MbIe /1Be 06naCTH yaenll'leHKSI T e npaeraxecxa cnasaiorca II a /1HanaSOHe
A = 50-680 .p0pMllpyeTCSI WHpoKHA MaKCIIMYM Te' HHOr/1a C aapeaaaaoa
CTpyKTYpoA.

Hall60nee HHTeHCHaHbIe H SlpKO abIpB)l(eHHbIe nHKH Tea cy6aapopanb-
HoA o6naCTH HMenH MeCTO a .pase pa3BHTIlSi 6ypli. B aTO apeMSI TeMnepaTy
pa cy6aapopanbHOI"O naxa 6bIna aa 2 000-3 000 K asnue , 'IeM e aepo
panbHoA o6nacTH, a WHpoTHBSI npoTSl)l(eHHOCTb aTHX naxoe ccc-rasnana 2_30

HHBapilaHTHoA urapor sr,
Ha.pase aOCCTBHoaneHHSI WHPOTHBSI npOTSI)I(eHHOCTb nHKoa yaenH'IlIBanaCb

/10 8-100, HO eaaxeaae TeMnepaTYpbI npaxraaecxa He MeHSlnOCb. Kor-ns
0st = 40 HTn (cy6aapopanbHbIe nHKH aa .poHe aepopansaor-o}, noasnueaae
TeMnepaTYpbI MO)I(HO pasnH'IHTb, HecMOTpSI aa TO, 'ITO IiX .popMa CTBHoallTCSI
60nee paCnnblB'IaTOA II OHH, nepeMelIlBSlCb K nomocy, Ha'lHHaIOT cnaeareca
C o6nacTblO aepopensacro noasnneaas TeMnepaTYpbI.

Ha pac.B npaseaeasr aecxonsxo cnyxaee O/1HOapeMeHHbIX TeMnepaTypHbIX
HSMepeHHA (C TO'lHOCTblO 2-7 MHH) Ha cnYTHUBX "KOCMOC-900" H HK-17
a SOHe HHaaplIBHTHbIX WHpOT 40-700 a pasnllt{HbIe MOMeHTbI MarHHTHoA
cytS6ypH. B .pase paSaHTKSI 6ypH (pHc.3,a,6) 0st" 135 HTn, cy6aapopanb
aaa MaKcHMan~BSI TeMnepaTypa 6bICTPO eoapecraer nOSHa'leHHSI 3500 K
H TeMnepaTYpHbIA nHK yWHpSleTCSI Ha 2_40• Xapaerepao, 'ITO na urapore
A ~ 4cP SUaqeHKSI Te npaKTllt{ecKH onaaaaoesr aa acex aonrorax, TOr/1a
KaK a aapopanbHoA 06naCTH xapaerep HSMeHeHHSI TeMnepaTYpbI 6bIcTponepe-
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PllC.1. nOTOKR aneKTpoHoB C E ... 8 IC8B (Henpepbl8H8S1 mOlU - 8b1
csmaiouraeca, WTP1lX088S1 - 38xa8'1eHHble) II aneKTpoHH8SI .1f'eMnepaTy
pe Te : 8-8 - 28.10.77: 8 - 0.21UT, 6 - 19.13Ul1 8
13.00 UT, r - 29.10.77, 11.00 UT

MeHeH. MO>KHO OTMeTKTb, liTO 3H8'1eHHe Te 8 8ellepHeM ceKTOpe 6b1nR He
CKonbKO asnue , lIeM B nocnenonyaosuow,

no Mape P838KTIUI cy66ypR, It MOMeHTY M8KClfMYM8 II nanee (pRe.3,6),
3H8QeHHSI TeMnepaTYpbl cy6aapop8l1bHbIX nKK08 ooT81OTCSl npK6nK3KTenbHO
.()I1KH8K08bIMII, 0/188KO p83HKIla B 3Ha'leHKRX Te Ha, A. 400 8 nonyHoliHOM
H 88'1epHeM cexropax CT8l18 60nee 3Ha'lHTenbH8 900-1000 K. B aapoparns-«
HoA 06nacTK aTO p8anK'iKe TeMnep8Typ npa p83HbIX ML T (M8CTHOM M8rHIIT
HOM 8peM~HK) 3HallKTenbHO MeHbwe, s-ro CBKneTem.cTByeT 0 H8nK'iIlR 80
8peMR cy66ypK a4xl>eKTKBHoro MexaHK3Ma nar-peea HOllHOA 1I0HoaIlepbl cpen
HHX WKpoT, neAcTBYlOwero 8 rrocnenonyacsaosa ceKTope.

Ilocne MSKCKMYMS cy66ypll (pKc.3,B,r,n) XSpSKTep cyfSaapopanbHoro Y8e
nKQeHKR Te MeHReTCSI co cropoasr aKB8Top8 (<<IlOpM8 M81tCIIMYM8 CTaH08HT
en 60nee nonor-oa) , S C nomtpHoA CTOpoHbI - ooT8eTCSl KpyTOA.

HaK60nbWKe 3HSlIeHHSI cy6aapopanbH~1X TeMnepaTyp H86nlOnanllCb B «Ilsae
pa38KTlfSl Oyplf. Hanpajaep, xepea 10 'I Doone cy66YPII 3H8'leHlle TeMnepS
TYpbI nocrurno 3500 K, S xapea 13 'I - 2500 K. B «Il83e BOCCT8HoaneHHSl
aMnnllTyn8 TeMnep8TypHoro nllK8 MenneHHO YMeHbW8eTCR.
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PHc.2. H3MeHeHHe 4l0PMbl H WHpoTHOrO paCnOnO>KeHIUI cy6aapop8lIb
HOrO nasa Tea 3aBHCKMOCTK OT 4lS3bl MsrHHToc4lepHoft cy66YPK
( '" 500 KM) 'KOCMOC-900'

3Ha'ieHIUI KHaapKaHTHbIX WKpoT, COOTaeTCTaylOUlHX MSKCKMYMY cy6aapo
pansaor-o nlUta T e a 3aBKCKMOCTH OT 3Ha'leHHA Ds t -aapKauHft, noxaae-
HbI Ha plicA. B 4la3e pa3BIITIUI cy66ypll nonoaceaae MaKCKMYMa cy6aapo
peasaor-c nllKa xopouio cornecyerca C H3MeHeHlleM 3Ha'ieHIISl 0 s t -aaplla
Ullft: C yae11l1'leHlleM Ds t -aapllauHA MaKCIIMYM cy6aapopanbHoA: TeMnepaTy
pbl nepesseuraerca x sKBaTopy. a nepaon aOCCTaHOaneHIUI eoeapaureaae MaK
CHMYMa a npe>KHee nOnO>KeHKe npoacxoaar HeCKonbKO 6blCTpee, 'leM CKO
pocTb YMeHbweHHSl 3Ha'leHllft 0 st -aapKBUHA. 3ToT npouecc nOCTaTO'lHO
cnO>KeH H onpenenaerca uenblM pSlnOM 4laKTopoa: reOMSrnHTHOA SKTHBHOC'l1:tlO,
H3MeHeHKeM COCTaaa II KOHueHTpauHII KOHoa, II, COOTaeTCTaeHHO, XIIMlI'lec
KIIMII npoueccasea a aoaoopepe , npoKCXOllSlUlKMK a pesynbTaTe IISMeHeHIUI
COCTaaa II TeMnepaTYpbl HeftTpanbHOA aTMoc41epbl II T.ll.

Flonar-eior, 'ITO KCTO'lHKKOM cy6aapopanbHoro aar-peaa aneKTpoHoa SlBnSl
lOTCSl 'laCTKUbI xonsueeor-o TOKa [1,2]. MeXaHII3M nepenaxa saepraa KOnb
ueaoro TOKa Ha "Manble ablCOTbl, a KOHOC4lePY, noxa HellOCTaTO'lHO SlceH.
HMeeTcSI TOnbKO HeCKOnbKO rKnOTeS 0 a03MO>KHbIX IICTO'lHIIKBX Harpeaa
sneKTpoHoa a oGnacTH WKpoT A = 45-600, a HMeHHO: a pesynbTaT9 pas
allTIUI HOHHo-UHKnOTPOHHOft HeycTOA'lKaOCTH, cnocosc-rayiouiea HElI'peey Mar'
HKToc4lepHbIX sneKTpoHoa II nepenase TeMa BRH3 [1]; \Harpea aa cxe-r
KYnoHOBCltllX cTonKHoaeHKA 'laCTIIU xomsueeor-o TOKa C 'laCTKUaMK aoaocdiep
HoA MaSMbI [2]. PesynbTaTbl IIsMepeHKA: ablCblOalOUlHXCSl sneKTpoHoa C
sHeprlUlMK 50 sB ~ E~ 15 KaB, KOHueHTpauHK K TeMnepaTYpbl TeMOBbIX
aneItTpoHoa, nOTOKoa cyneprennoastx aneKTpoHOB ua crry-ruaxe "'njun-S"
(11 ~ 2500 KM) noaaonana ablCKaaaTb rHnoTesy, COrnaCHO KOTOpoA KCTO'l
HIIKOM Herpaea SlBnSleTCSl nporouusra KonbUeaoA: TOK, HO xo-ropaa He aeuma
nOnTaep>KneHIISI anSI MeHbWKX ablCOT (11~· 1300 KM). Ilns 06bSlcHeHIISI Ha
rpeaa sneKTpoHoB aa ManbIX BblCOTax ablnBllralOTCSI nae r-anoreasr [3].
CornacHo oaHoft, TennoaaSl sHeprllSi nepeaaeTcSI liS 06nacTII ee reHepauKII
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PRc.3. OJ1HOBpeMeHHble R3MepeHIISI T e Ha CnyTHRKax. "KOCMOC-
900" R HK-17 B o6nacTR RHBapRaHTHhIX WRpoT 40_700 B pa3JlR'i
HhIe MOMeHThI MarHRTHoA cy66YPR

B ROHoccllepy ea apeMSl, xoropoe Tpe6yeTCSI CRnOBhIMnRHIISIM MarHRTHoro
nonSl I1lUI Toro, QTo6hI npolJ.pe~oBaTb B sKBaTOpR8JIbHOM aanpeaneaaa aa
5-~ (11lUI h = 1000 KM). Cor-nacao lJ.pyroA rRH0Te3e, aar-pee npoacxo
lJ.IIT B pe3YnbTaTe nOrnOlIIeHKSl reliepllpyeMbIX B. MarHIIToc4!epe Bona, JtOTOPbJe
IICnhIThIBalOT pecllpaKIIino B SKBaTOpR8JIbHOM aanpaeneaaa npa pacnpocTpaae
HRR B nnoTHoA HOHo~epe.

nonyqeliHaSl HaMil xopouraa KOppeJUlIlIISI Me)l(lJ,y 113MeHelilleM RHBapllaHTliOA
WRpoTbl MaKCIIMYMa cy6a.apop8JIbHOrO nllJta II nOBeaelilleM Dst-Bapllaud B
clla3e pa3BIITIISI II B MaKCRMYMe cy66ypll CBllaeTenbC.;TByeT 0 BnKSllill1l nporos
aer-o JtonbueBOro TOJta aa noasnneaae cy6aapopa'bHoA TeMnepaTYphI aneJtTpo
HOB. 113MelieHile cllopMbI TeMnepaTypaoro MaKcIIMyMa OT Hall60nee Y3Jtoro
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Pac.4. H3M8HeHIUI 0 st -aapHIUlHI ao apeMa MarHlI'fOCCllepHoA cy66y

pH II KH88pHaHTHOA WllpoTbi MaKCHMYMa cy6aapopanbHoro nua Te •

B ~83e pa3811TIUl cy66ypH nOnO>KeHHe MaKCIIMYMa nllJta Te xepouro
KOHTponllpyJOT H3MeHeHWI Ds t -aapll8llIlA: C yaenll'leHlleM Ds t 
aapH8IlliA MattCIIMYM cy6aapopanbHoro nllKa nepeMelllaeTCa .I: SUa

TOPY

(2_30
) a clla3e BOCC'I'8HOBlleHRH, M8KCHM8lIbHaSl, 'r e. a naKe, Ha6mo

I18JOIIl8SlCH 8 ~a3e pa3allTIUl cy66ypll npa cpaeaerensac He60llbWIIX 3H8'1eHIUlX

Ds t -88pllalllfA, 8 T8fOKe OllRHaJt080e Ha pa3HblX nonr-orax noabIWeHlle '.Ie
8 cy6aapopanbHbIX. naaax (h~ 500 KM) n0380llSlJOT CYllHTb 0 MeXaHII3Me

aarpeea nna3Mbl. QeAcT8YJOilleM a cy6aapopanbHoA o6nacTH. O'IeBH.QHO, ''ITO

HCTO'lHHK Harpes8 nn83Mbl. lleAcT8YJOlilIIA 8 cy6aapop&nbHoA 06nacTII. liMen

6onbWYJO npoTSVKeHHOCTb no noar-ore , He MeHee 70-S00 (pIIC.S).

nepeOHa'l&nbHO ~opMllpoaancSi Y3KIII cy6aapopanbHbiA nax, npll6n1l3KTenb-

HO cllMMeTplNHblA OTHOCllTenbHO smaTOpII&nbHoA II ncmocaoa CTOpoH. no

Mepe pa3811TKSl cy66ypll nllK 8HQOH3MeHSUlCSl: yWHpsncSi. ero SKBaTOpH&nb-

Hbdt CMOH CTaH08HnCSI nonorKM II paCTSlHYTbIM. IlKHaMIIKa wllpDTHoro no-

aeQeHIUl H ~OPMbl cy6aapop&nbHoro nllK8 Te xopomo cornacyeTCSI C rllno

Te30A 06 HOHHo-UIIKnOTPOHHOM MeXaHII3Me H8rpe88 K npellcTaaneHHHMH 0

TOM, 'ITO STOT MeXaHH3M H8H6onee scMleKTHaeH a 06.n8cTH nepece'leHHSI xo

nOQHoA nna3MbI nna3MOClIlePbl H rops'lHX 'I8CTIIIl JtDnblleBoro TOJt8.

CllenaeM 8bIBOllbl.

1. WHpoTHaSi nOK8l11138UHSl MaltCHMYM8 cY6aapop8l1bHOrO nHK8 Te xopouio

COOTBeTCT8yeT XOoY 113MeHeHHSI Ds t -B8PH81lIlA, oc06eHHo B nepaon cIl83bl

pe3allTIISl cy66ypll II eo 8peMSI ee M8KCIIMYM8.

2. WllPOTHIUI npoTSI>KeHHOCTb cY6aapop&nbHoro TeMnep8TYptioro M8KCII

MYMa. 113MepeHH8S1 OQH08peMeHHO Ha llBYX cnyTHHKax. H8XOQHTOfi B aenocpen

CT8eHHoA 3aalfCIIMOCTII OT QIfHIlMHKH Ds t -aBpIl8IlHA. MHHHM&nbHIUI WllPHH8

(2_30 ) Ha6nJOQ8eTCSI B "'sse p83BHTHH cy66ypH, 8 4Ia3e 8OCCTaHOSneHII.R WII-
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PIIC.5. Te I13MepeHHU OllHOepe......O •• Uyx CD7TBUUo

HUOlUIlJlIIXCii Ha pa3HbDt l1onroTU

pBHa Dua - ..,0. 3UaTOpilallbHU II DOIUIpiatI rpelllIIla DQIU,au_......wnepe
TYpIoI a 41838 p838RTU OaKHaltOebl. B 4IaM eOCCTaHOallU.. auaTOplllUI"U

rpaHBIla CTaHOBHTCii (Sonee DonoroA.

3. MalCIIMlUlbHble 3Ha'ieHU TeMDepaTYpbl cy(SaepopanbHoro Dua Ha6IIIO

l18eTCii a 4Ia38 P83BIITU Cy(s6ypR (Oltono 5 000 K), a aTO .. apeMii _e
'leHIIJI TeMDepaTYpbl B aepoP8l1bHoi 30He Ha 1 000-2 000 K "UblJle.

4. XapaJtTep DOBe/18HlIJI cy(Saepop8l1bHblX nRltOa a 110nonyHO'lHOM (22
23 'I MLT ) II nocnenonyHO'laOM (01-03 .. ML T ) celtTOpax OI1RHaa:oa.

3To call11eTell&CTByeT 0 TOM, 'ITO RCTO'lHU Harpeaa liMen ()onbUlYJO npoTtl

MeHHOCTb no aonrOTe (He MeHee 50-700).

Abstract

The character and latitude dependence of the subauroral maxima of the elect
ron temperature Te measured by HF-probe durln& the substorm on October
27-28, 1977 slmulteneously onboard the "Cosmos-900" and "lntercosmos-19"
sattelltes ar. presented and discussed.
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