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rocypapcTBeHHbIW cTaHpgapT poccuimickoii depgepayuunmn

PAONOCNCTEMblI KOCMUWYECKWX ATMAPATOB
Pagnodmsnyeckasi MOAeNb OKOIOCOMHEYHOM MN/ia3mbl

Radiosystems of cosmic apparatus.
Radiophysical model of the solar plasma

[ata BBegeHUs 1995—07—01

1 OBNIACTb MPUMEHEHWNA

Hactosiwnii cTaHfapT ycTaHaB/AMBaeT PaguopU3NYecKyto Mogesb,
OMUCHIBAIOLLYI0 BINSHWE OKOJIOCO/IHEYHOM Masmbl Ha MpOXoAsLme
yepes Hee paguocurHanbl B AwanasoHe gnmvH BonH 3—30 cm. CrTaH-
[apT npefHasHayeH [ANs pacyeTa PajuMocucTeM, o06ecrneyvmBaroLLinX
CBSI3b, HaBMrauuit W TPaeKTOPHblE M3MEPEHUS KOCMUYECKMX anmnapa-
TOB. ABWKYLLMXCSA MO OKOMIOCO/THEYHOW opbuTe.

2 OMNPEAENEHNA

B HacToslem cTaHfapTe MPUMEHAIOT CnefytoLiMe TepMUHbI U On-
pefeneHus:

1 npuuenbHoe paccTosiHME pafguosnyya: HawumeHbllee pacCTosiHME
Mexnay ueHTpom CofHUa W Tpaccoi pacnpocTpaHeHWs pafyMoBOMH MO
NIVHAW: KOCMWYECKUIA annapat — Has3eMHbIA MyHKT

2 anoHrauma: YrnoBoe pacCTOAHWE MeXAy HanpasieHUsSMU Ha
KOCMMYecKUiA annapaT v ueHTp ConHua

3 paguanbHbli Npodnb 3NEKTPOHHOW KOHLEHTpauumn: 3aBUcMMoCTb
3M1IEKTPOHHOWM KOHLEHTpauUMn OT resIMOLLEHTPUYECKOr0 PacCToAHUSA

4 NPOCTPAHCTBEHHbIN CMNeKTp TypbyneHTHOCTWU: PacnpefeneHue He-
OlHOPOAHOCTEM Masmbl MO MPOCTPAHCTBEHHbLIM BOJSIHOBLIM 4KMCNaM

5 HOopMwMpoBaHHasA [Aucrnepcusa Hanps>keHHocTU nonsa: OTHoLleHue
cpefHero 3HayeHUs KeagpaTa (OAyKTyauuii HanpsKeHHOCTM ToonA K
KBagpaTy cpefHeli Hanps>KeHHOCTU Mons

6 aucnepcus nyktyaumin  asbl: CpefHee 3HauyeHWe KBaApaTos
cnyyvaliHbIX OTK/IOHEHWI has3bl 3a MHTepBan HabngeHus

M3paHve odmumansHoe

r »



FOCT P 25643.337—M

7 oucnepcua nykTyaumii yactoTbl: CpefiHee 3HayeHWe KBajpaToB
CNyYaiHbIX OTK/IOHEHUI 4YacTOTbl 3a MHTepBas HabAwAeHUS

8 rpynnoBoe 3anasfblBaHWe pPagvoBO/IH B OKOMIOCOMIHEYHOW nnas-
Me: Pasnnume HO BpPeMeHM pacrpocTpaHeHus PafuoBOSIH 4Yepe3 OKOJo-
COJTHEYHYIO MJ1a3My MO CPaBHEHMUIO C PacnpocTpaHeHWeM B BaKyyme

9 ylWIMpeHWEe CMeKTPasbHON NAMHUM PagMOCUTHANOoB:  YBennyeHue
LUMPWHbI CNEKTPasibHOW NIMHUN TapMOHMYECKUX CUTHAoB, 06YCNOB/EH-
HOE XaoTUYECKUMW KONeGaHUAMM 4YacToTbl M3-3a [ABUXKEHWUA HEOoAHO-
poaHoCTel Yepe3 Tpaccy pacnpocTpaHeHUsi PafMOoBOJH

3 OBO3HAYEHUMA N COKPALLEHWA

3.1 TeomeTpuyeckue napamMeTpbl TPacCbl pacnpocTpaHeHus paguo-
BOJIH:

- NpULEenbHOe pPacCcrofsHUC p— MUHUMaNbHOE pPaccTosHWE Mexay

NIHVER pagnocesasn un LeHTpom ConHua, p—a sin e, cm;
- 3/10Hrauns e— yri0BOe PaccToAHWE MeXAY HarpasfeHUAMN Ha
UCTOYHUK U1 LeHTP ConHua;

- <r»1,5-1013 cm— cpefiHee pacctosiHne oT 3emnn Ao ConHua,

e /0 =6.97-1010 em — pagnyc ConHua;

- R — renvoueHTpmYecKkoe paccTosiHue;

- pacctosHMe L, OT Ha3eMHOro nyHKra Ao 06n1acTm HaumbonbLuero
paccesHMA pPafMoBO/H, KOTOpas PacnosioXeHa BOAM3WM NpuLeSb-
HOWM TOYKW paguonyya, Lx~a cos e, cwm;
pacctosiHue /2 oT obnactu HaumbonblUuero paccesHUs [0 KOCMU-
Yyeckoro annapara.

.2 XapaKTepUCTUKN OKONOCOSTHEYHOW MNnas3Mbl:
rc=2,82* 10-'« ctM — pagnyc 3NeKTPOoHa;
® CpefHAs 3NeKTPOHHAas KOHLEHTPaUns OKOMI0CO/THEYHOW Masmbl

MV, em-3;

- aucnepcua  oNyKTyauuin 371eKTPOHHOW KOHUeHTpauun 05% cm_B;

* CKOpPOCTb [ABW)XEHUSA MOTOKOB MAas3mbl V, cM/C;

- CMekTp TypOyneHTHOCTM OKOMOCO/IHEYHOM nnasmbl ®x(d), rae

g — BOJIHOBOE 4MC/MO, CM ',

BHELUHWI MacwwiTab TypbyneHTHocTu L, cm;

- BHYTPeHHWIN MacwwiTab Typ6yneHTHoOCcTM 1T, CM;

- CNeKTpanbHbIi WHAEKC MPOCTPaHCTBEHHOrO CrekTpa TypOyneHT-
HOCTU P;

e «1cno Bonbgha W.

3.3 XapaKTepuCTUKU pagmocurHanos:

- A/IMHa BOMHbI A OM;

- HOpPMMpPOBaHHasA aHcnepcusa AYyKTyauuii HanpsXXeHHOCTU Mons
U2, onpegensiemas Kak OTHOLUeHWe cpefHero ksagparta aywuty-
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aakin aMnauTyAbl PaguoBOfH K KBajpaTy CpefHero 3HaudeHus
amMnAnTyabl;

- Aucnepcus ykTyaunii dasbl 02, pagr;

- ancnepcua dnyktyaunii casel 02f, a2,

- rpynnosoe 3anasfgbliBaHWe pPajuvoBOSH T. C;

- 3KBMBA/IEHTHas LUMPWHA CMNEeKTPanbHOW NUHUMKM curHanos /3 Tu.

4 OCHOBHBbIE MOJIOXKEHWA

4.1 XapaKTepuUCTUKM OKOMOCOMHEYHOM nia3Mbl OMPeAensitoT YCio-
BUA PajMocBA3n C 3axogAawmmu 3a Co/MHLE KOCMUYECKUMW annaparta-
MW, BAUAKOT Ha TOYHOCTb TPAEKTOPHbLIT U3MEPEeHUA W Ka4yecTBO Mepe-
fayn TenemeTpuyecKol MHdopMaumu.

4.2 HopmupoBaHHasa aucriepcvs ayKTyauuii HanpshKeHHOCTU Mo-
na T1)2 3aBUCUT OT A/IMHbI  BOJIHbI, MPULENLHOrO pPacCcToOsSHUA paano-
flyda p. paccTosiHUA MeXAy Kocmuyeckum annapatom n ConHuem L,
VHTEHCMBHOCTM HEOAHOPOAHOCTEN 3MeKTPOHHOW KOHLEHTpauuu nnas-
Mbl on. [pu onpegeneHHbIX MNPULEIbHLIX PACCTOAHUAX  pafnosnyya
NyKTyaumum Hanps>XeHHOCTU MOoNsi CTaHOBATCH HaCbILWEHHbIMU.

4.3 daykTyaumn ¢asbl, 4acTOTbl U CBA3aHHbIE 'C HMMW MOrpPeLLHO-
CTW TPaeKTOPHbIX M3MEpPEHWUl ONpefensoTcs AMHOM BOMHbI, MPULENb-
HbIM PacCcTOSIHUEM fny4ya P, WHTEHCUBHOCTbIO HEOLHOPOAHOCTEN 3M1eKT-
POHHOI KOHLEHTpauuu, CKOPOCTbI0 KX nepemelleHuns V. Vcnosb3oBa-
HVe onepauun annapaTtypHoro ycpegHeHUs MO3BONAET YMeHbLUUTb
B/INSIHME YacTOTHbIX (PAYKTyauuini H yaydlunTb TOYHOCTb OMpeneneHus
KaK CKOPOCTW [BM)XKEHWA KOCMWYECKOro arnapara, Tak W pacCTOAHUSA
[0 Hero.

4.4 ®dopmupoBaHVE PaanoU3NYECKON MOAENUN OCYLLECTBASIOT My-
TEM MOCTPOEHUS 3aBUCMMOCTEN XapakKTePUCTMK paguoCUrHasioB oOT
reoMeTpUYecKMX MnapamMeTpoB Tpaccbl pPaguocBA3N U XapaKTePUCTUK
OKO/I0CO/IHEYHOM MasMmbl.

5 PAANODPU3BNYECKUME MAPAMETPbl OKOJIOCOJ/IHEYHOW TMNA3MBbI

5.1 3NEeKTPOHHYI KOHLEHTPALUMIO MPU HEBO3MYLLEHHbIX YC/I0BUAX B
OKOJ/I0CO/THEYHOM M/1asMe PaccuMThLIBAIOT MO hopmyie
NT,(#)=2,21 «10* 1,55- FOU/2LY/ 2P, cm-3. 1)

5.2 CneKTpanbHblii UHAEKC MPOCTPAHCTBEHHOrO cnekTpa Typ6yneH-
THOCTM P BbIYMUCAAIOT Mo chopmye
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5.3 BHewHM MacwTab TypbyneHTHocTM LI Bo3pacTaeT c ypgane-
Hvem oT CosiHUA B COOTBETCTBUM C 3MMUPUYECKONM 3aBUCUMOCTbIO

INZ[15-50.13  ——mmd)* 1] KO7, oM. @)

5.4 BHyTpeHHWii MacliTab6 HeofHOPOAHOCTEN /f Bo3pacTaeT c yBe-
JNYEHVEM TENIMOLLEHTPUYECKOr0 PacCTOsiHUSE R Tak >e. KakK U CKopoCTb
MX MepemMeLLeHNs], B COOTBETCTBMU € Tabnuuen |.

Ta6nuua | — XapakTepHble 3HaueHUsi paavodmanyeckux napametpos V U In
B OKOJIOCO/THEYUHOM WM MeXMIaHeTHOM MPOCTPaHCTBE

Ppapabiccpmnmus! K1
napanerp

3HaueHun
T o+ 4 10 20 40 80 200
V. km/c 40 100 300 400 420 450
/w, Kkm 4 10 20 30 40 50

ONna NpoMeXxyTouHbIX 3HauyeHWli R/RO 3HauyeHWst MapameTpoB V W
1T onpefensAl0T METOAOM WHTEPMOAUUN.

6 METOOUWKA PACYETA pJ/INAHUNA OKOJIOCOJIHEYHOW TJIA3MBbI
HA MAPAMETPbl PAAVNOBOJTH

MeToAnKa 3aknto4vaeTcs A MCNOJb30BAHUN 3aBUCUMOCTeN, yCTaHOB-
NEHHbIX B pagmom3nyeckon Mofenn, ANs pacdyeTa napameTpoB Nu-
HWIA PagMoCcBA3N C YY4eTOM BAVAHWS OKOMOCONHEYHOW Mas3mbl.

Gl HopmwnpoBaHHYI Aucrepcuio hayKTyauni Hanps>KeHHOCTU Mo-
A PajuoBOIH, XapakTepusyloLlyo yXy[leHne KadyecTBa nepegayn
MHopMauMn Mo paguonnHnKM, BblYNCAAIOT Mo dopmyre

Vv - 2BV (<)

roe <pl(a)— tyHkums, 3aBucAlas OT CMeKTpasbHOro WHAeKca npo-
CTPAHCTBEHHOrO crekTpa TypOyneHTHOCTW, 3HaYeHWUs KOTOpPOl npeg-
cTaBfieHbl B Tabnuue 2.

Tali nnua 2 — 3asucumocTb dyHKUMM 'S OT CNEKTPasibHOro MHAeKca P

nupnverpa 3nayeHasn
p 3.1 3,3 3,5 11/3 3,8 4.0
siiei 0,068 0,150 0.209 1 0.234 0,243 0.250
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[Na npoMexyTouHbIX JaHHbIX p 3HaueHus i (p) onpegensitoT Me-
TOAOM MWHTEPMNOSLUN.

6.2 Oucnepcuio cyKTyaumin asbl PagnoBosiH, MPOLLEALWINX Yepes
OKOJIOCO/IHEYHYHO M1a3My, OnpegensoT no dopmye

Sre X e T(N12) =[M(/7—1),2] | 1e —2)-ree*- o e, (5.
roe I — ramma-goyHKUmsS.

6.3 [Aucnepcutio hNyKTyaumii  4acToTbl, CO34aBAaEMbIX ABVKEHUWEM
HeoAHOPOAHOCTeM Bcex MacluTaboB, OMPenesisitoT BbiPpaXXeHUEM.

W [UN-N3]<» m>».,.  H<>]] (6)

MpUMeHeHWe ycpefHEHUs MO BPEMEHW MPUBOAWT K CrAaXWUBaHUIO
hnykTyaumii uactoTbl. [Mocne ycpegHeHus 3a Bpemsi [ Aucnepcuio
thnykTyalmii 4acToTbl HaxoAsT M3 COOTHOLLEHUS

6.4 Pasnuune rpynmnoBoro 3anasfblBaHUs PafMoBOMH T B Ma3me
1 B BaKyyMe OMNpefensioT U3 COOTHOLLIEHUS

T=*/-".-bl  1,05-10J1.(-~ -)4 1,65-Ne'«.(-y-)” }, ¢ (8)

roe f — vacrtora, Iy,
6.5 OhWeKTMBHYIO LUMPUHY CMEKTPasibHOW NNHUN HaxogAaT no
thopmyne
r r

Y *=b (PK'B->Y~re/-.< »"2>1r>(pHblp)lr- «. 9)
3HauveHusa dyHkuun  (p) npuBedeHbl B Tabnuue 3.

Ta6nuua 3 — 3asucumocTb yHKUMM T NT CMEKTPAIbHOMO MHAEKca p

OfoiiwwikKM
napamertpa 3HaueHve
P 31 33 35 11/3 3.8
44(2) 0.176 0.503 0,732 1.037 1,276
6.6 PacyeTHble CcOOTHOWeEHUS ANA (*)nyKTyaLl,VIVI Hanps>XeHHOCTU

nona cnpaeseannBbl A0 NpuULEnbHbIX paCCTOﬂHI/II}i pagunony4ya, npesbl-

6
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TallWNUX TaK HasblBaeMoe KpUTUYecKoe 3HadeHue pHKr 3TO 3HaueHume
onpeaenstoT M0 W3BECTKOW [ANWHEe BOSMHbI X, UCX0AS W3 YPOBHSI COJ-

HEeYHOI aKTMBHOCTM:
Ap/*o=B (W )». (10)

MokasaTenb cteneHn 0=0,64+0,05. 3HayeHue koachdhuumeHTa B un3-
MeHsieTca oT 1,8 npw HM3Kol akTMBHOCTM ConHua (4mcno Bonbga 1P<
<20) po 2,2 npwu BbICOKOM akTmMBHOCTM (W >80). [ns ymMepeHHOW ak-
THBHOCTM (W = 30... 70) B *>2,0.

MpeacTaBfieHHble COOTHOLLEHUA [N pacyeTa XapaKTepuUcTUK pa-
ONOCUTHAJIOB. MPOLUeALLMX Yepe3 OKOJIOCO/THEYHYIO TMJiasMy, crnpasef-
NVBbI  ANA CPCAHHX YCMOBWIA B OKOJIOCO/IHEYHOM MPOCTPaHCTBE, T. C
Korga uucno Bonbtha Wg= 12... 15. Ecnm umcno Bonbgha oTnuvyaercs
OT YKasaHHbIX 3HauyeHWi Heo6XoANMO paccyMTaHHble MapamMeTpbl
Aar, 01, arl, T, M9 YMHOXWUTb Ha MOMPaBOYHbIA MHOXUTENb Q=«

= (ttW 0)0'42-
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YOK 629.78:523.7:533.9.01:006.354 T27 OKCTY 6702

KnioueBble C/ioBa: PaguoCUCTEMbl; KOCMMUYecKMe annapathbl, 3axo-
aswme 3a CosiHUE; pagnodmsnyeckasl Mofefb; OKOJIOCOMIHeYHasi nias-
Ma; AuanasoH AivH BonH 3...30 cM; paguodpumsuueckue napameTpbl
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