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erpa (UFh UF2, A1,2' A 2), ncero
113MepeHHH PC MIT aoaapamaer

00 COCTOHHHe H OCTaHaBJUIBaeTCH.
CB saBHCHMOCTH OT qHCJIanpHoJUI
CTIIKH HJIH rexrreparypa Te•

l nepenaaaexax no KaHaJIaM ETMC,
O~aTeJILHOrO ~HSHqeCKOrO napa

aaer»HqeHKH CCOOTBeTCTByrom;H
,'UPH nOMOm;H SanOJIHeHHOH B IT3Y

!>HOH nonnporpaaae, TaKme pasae
aTeJILHOe anaxerrae Te H nepenaer

C.
oopa (24 c) nepnae )J;Be cexyansr

8'1a CIUHaJIOB KaJIHOpOBOK, CJIy-
, HS ooe CHCTeMLI TeJIeMeTpHH. Oc

R. IISMepeHHe Te JI nepenasa 9THX
H Te MII nepenaer sanOMHeHHLIe
OAHH 8H8JIOrOBLIH) KaHaJIa PTC.

, 0 ~BlPPOBOrO KaHaJIa npaaazzeacar
maeca '1eTLIpe OHTa nCnOJILsyroTCH

JUlHeHLI rrapaJIJIeJIhHO, H, TaK KaK
OBHHe aanpa, a,APyroH BO aropoa,
exon;nT He TOJILKO canxpoaanyas
HO II BcnOMOraTeJIbHLIMH HMnyJIL
SKIIM oopaSOM, BoceML rrpOBo,nOB
orOBLIH KaHaJI rrepe)J;aeT yCHJIeHH9
!>IO QATI. Ilepenaxa HH~opMaU;IIH

O,nlITCH co CKOpOCTLIO 446 OHT/C.
ae TOJIbKO AaHHLIe n:mepeHlIH PC,
a MIl em;e onpamasaer: reaymae
eDDoe lICTHHHoe SHaqeHHe 9JIeKT
CJIOBa TeKCTa nporpasrasr MnKpo
eAaeTCH B 8 IJ;lIKJIax. Bcero nOJIy-

BJIOK uepenasa HaqHHaeTCH )J;ByMH
o pemHMe pafiorsr npaoopa, aaxaa

_ onHTh AByMH ClIHXpOCJIOBaMH.
OOTW MIT. O)J;Hoii HS BamHeHmHX

rpaMMhIB3MepeHlIH, o6paooTKH nan
CBCTeMLI TeJIeMeTpHH. BJIarOAapJI

APyrHx MHHH-9BM OKaSaJIOCL BOS
IOfJi orpafiorars aa 9THX MamHHax.

'OBepKa OLIJI8 npoaeneaa na cotipaa
nporpaaxa BMeCTe CTaOJIHu;aMlI IIO
OB n3Y ofiecneaeao TOJILKO nOCJIe
i nporpaMMLl aa nO)J;IIporpaMMLI,

, paTHoe otipameaae.
n3Y npafiopa RM-3, npOBepHJIBCI.

nCTapTOBLlX lICliLlTaHnH IIpH no
4JHpMbI «IfHTepCeIIT» [7], paaxemea-

HLIX na )J;ByX He~oj}bmHx iIJiaTax, MHRpo-8BM nCIIOJIbSOBaJIaCb nJIH'
KOHTpOJIH pafiorsr Mil H ]J,JIH )J;emn~poBKH II nexara TaOJInu; AaUHLlX
qaCTH BH<f!opMaU;Hn ETMC BO BpeMH BCIILITaHHH, a TaKme na IIepBoM
arane pa60TLI cnyTHBK8 111\-19 nOCJIe aanycxa B peaJlLHOM MacmTaoe
npexena.

PesYJILTaTLI, noxyseaasre sa nepBLIH fOA pa60TLl cnyraaxa MR-19
nOATBepABJIH pariorocnocotiaocrs n 9<f!~eKTnBHocTb onacaaaoa BLIn' ~
CHCTeMbI.
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OIJ;EHKA TOQHOCTM 1I3MEPEHIlB TEMTIEPAT'YPLI
3JIEHTPOHOB
METOAOM B:LICOROQACTOTROrO 30RAA

,10.n,HpHCUJIOB, B. r. Ilansnnea, B. B. A4JOUBU,
B.Il. Orapnea

)l;JIH onpeneaeaaa TeMnepaTypLl 3JIeKTpOHoB KOCMBqeCKOH nJIaaMLI
T'; npaxeaaerca MeToA, oCHoBanHbIH na BaMepeHHH aMnJInTYALI UTE

BBAeOBMnYJlbCOB, BOSHnKarom;BX B peayasrare CMem;eHHH COOCTBeH
aoro nOTeHIJ;BaJla HSOJInpOBaHHoro aOHAa npa nonaxe aa Hero pa)J;HO
HMnyJIbCOB C rapMOHnlJeCKHM aanoxaeaaesr [1, 21.

CTaTH'leCRaH norpermrocrs lI3MepeHHH T e' KOTopaH aanacar
B OCHOBHOM OT cTa6nJIbHOCTH aMIIJIHTYALI rapMOHnlJeCKOrO nanpmse
HHH H OT nOCTOHHCTBa napaxerpoa HSMepHTeJlH UTE, paCCMOTpeH8.
B [2, 3], B AaHHoH pafiore HCCJIeAOBaHLI B03MomHOCTn YMeHbmeHHH.
AnnaMnlJeCROH norpeIIIHOCTH, KOTopaH onpeReJIHeTCH CJIe)J;yrom;lIMH:
~aKTOpaMH. Bo-nepssrx, conporaaaenae nena Mem;n;y SOH]J,OM H KOp
nycoa KOCMHlJeCKOfO annapara nMeeT aKTlIBHo-eMKOCTHLtii xapaarep
H nOCTOHHHaH BpeMeHB 't' 3TOH nena BLlSLlBaeT HexameHHH ~POHTOB

BHAeOBMIIyJILCOB [3]. BO-BTOPLIX, c06cTBeHHLIH HOTeHn;HaJI aOHAa:
OTHOCHTeJILHO xopnyca ROCMHlJeCKOrO annapara uco15 B3MeHHeTCK
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PIIC. 2. 3aBRcRMoCTII OTHOCRTeJIbHhIX norpenraocrea R3MepeHRH UTE OT T
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BO BpeMeHH, 'ITO BM3MBaeT HCRameHlIR sepnraa BH~eOHMIlYJIbCOB. ,r:t;JlJI

onpeneaeaaa TOHROii CTpyRTypM nJIa3MM rpetiyerca nOBMCHTb 'IaC

TOTy H3MepeHHH Te' nOaTOMy BJIBHHHe 3THX ¢aRTOpOB Heo6xo~HMO

CBeCTII R MIIHIIMYMY.

PaCCMOTplIM norpemaocrs li3MepeHHH UTE, BM3MBaeMYlO IICKame

HHeM ¢POHTOB BII~eOIIMrrYJIbCOB, Ha6JIIO~aeMMXna 30H~e IIpH nonane
aa nero aarrpaaceaaa paAHoHMnyJIbCOB UPH C nepaonoa CJIeAOBaHHH T
II C orariatomea ¢OPMM sreaanpa (pIIC. 1, a). Ha pac, 1, 6 mrpaxosoa
JIIIHlIeH npeACTaBJIeHa BpeMeHHaH AHarpaMMa nanpnaceaaa na 30H~e

U a (t) ~JIH CJIy'IaH T ~ r a cnaonraoa JIHHHeii - ~JIH CJIy'IaH T ;;::::; •.
Hpn onpeneaeaaa UTE nyTeM BbI'IllTaHllH TeKym;ero CMem;eHHoro

nOTeHIJ;HaJIa UCM (t) 113 3Ha'IeHIIH Ucolh aaxepenaoro nenocpenc-men
HO nepen IIOAa'Ieii na 30HA pa~IIOIIMIlYJIbCa (1, 2], narrpaacenae na
suxone 113MepIITeJlH UBblX (t) IIpe~CTaBJIHeT C060H BIIAeOIlMIIYJIbCM

C aaTHHyThIMII rrepeAHIIMII ¢poHTaMII (pac. 1, e). Ilpa nonase aroro
aanproaeaaa na aCIIHxpoHHO onpanraaaesrsra TeJIeMeTpll'IeCKHH KaHaJI

aa 3eMJIIO rrepenarorca 3Ha'IeHIlH U BblX (t), OTMe'IeHHMe TO'IKaMB aa
pae. 1, e. O'IeBBAHO, 'ITO 3TO conpoaoacraerca norepea HH¢OpMaIJ;BH

H 3Ha1IHTeJIbHMMH OTKJIOHeHHHMH H3MepeHHoro CHrHaJIa OT BeJIH

'IlIHM UTE.

,r:t;JlJI nOBMilleHHJI HH¢opMaTHBHOCTH H TO'IHOCTII 1I3MepeHlIH He

06XOAlIMO nepen nonaxea aa TeJIeMeTpHIO npeofipaaonare HMnYJIbCbI

U Bbl X (t) (pIIC. 1, e) B nOCTOHHHoe nanpaaceaae , pannoe IIIIKOBOMY

3HatIeHHIO (illTpHXOBaJI JIIIHIIJI na pac. 1, e). Moaeno 1I0KaaaTb, 'ITO

B 3TOM CJIY'Iae OTHOCIITeJIbHOe OTKJIOHeHHe 6,UTE naxoaoro 3Ha'IeHIIJI

aMIIJIIITYAM HMIIyJIbCOB OT IICTIIHHOro 3Ha'IeHHH UTE OIIpe~eJIHeTCH

BMpameHlIeM

6,U l'E = 2exp (-T /2.). (1)

u..LZ:CZCZI:h
t

PIIC. 1. Bpeaeaasre ARarpaMMhI BanpfllKeHRll pa;n;ROIIMnYJIhCOB (a)
aa aOHAe (6), aa saxone aaaepareaa (6)



us

(3)

(2)

UTE = 2U~/(2Ul- U 2) - U 2 •

Ha puc. 3 IIpe)];CTaBJIeHbI rpa$BRu 3aBUCUMOCTea OTHOCIITeJIbHOR

IIOrpemHOCTU fJ1:UTE OT 6U1 U 6U2 - OTHOCBTeJIbHbIX norpemnocrea
B3MepeHUH U 1 (a) U U2 (6) COOTBeTCTBeHHO )];JIH COOTHomeHlIa TIT: =
= 0,5; 1; 2; 4. BB)];HO, xro IIpB YMeHbmeHUB Tit: BJIHHHBe fJUl II

fJU2 na fJ1:UTE noapacraer. O)];HaRO HeTpy)];HO IIORa3aTb, liTO npa
6U1 = fJU2 8TO BJIUHHBe MIIHUMaJIbHO. 3)];eCb "'tUTE = 6U 1 = 6Uz
11 He 3aBUCUT OT I'l«, Ha puc. 3 npe)];CTaBJIeHbI TaRIKe rpa$uRu 3aBH

CBMOCTea 6'tUTE OT 6t 1 (a) B 6t 2 (6) - OTHOCBTeJIhHbIX neCTa6BJIbHO

crea BHTepBaJIOB BpeMeHH MeIK)];y COCe)];HBMU aauepaaa U 1 B U2 (b),
U2 B U~ (~) COOTBeTCTBeHHO. BU)];HO, liTO IIpU YMeHbmeHIIB Tit: BJIBH

HBe 6t1 U fJt2 na fJ'tUTE TaRIKe B03paCTaeT. 8TO BJIUHHBe MHHBMaJIbHO

IIpB fJt1 = 6t 2 •

Buecre C TeM U3 puc. 3 CJIe)];yeT, xro npa OlIpe;o;eJIeHUB UTE no

TpeM TOllRaM $pOHTOB MOIKHO IIOJIYlIUTb CROJIb yronno MaJIyIO ;O;UHa

MUlIeCRYlO IIOrpemHOCTb )];JIH JII060ro I'l«, CJIe;O;OBaTeJIbHO, anecs 6bI

crponeacraae B TOllHOCTb B3MepeHBH IIpBHIJ;UnHaJIbHO He orpaaase
HbI. Peansmae orpananeaaa HaJIaraIOT IIOrpemHOCTH: &UIt 6U2'

6t 1 , 6t 2•

Iloaysenasre nsnne COOTHomeHBH CnpaBe)];JIHBId: npa ucoo(t) =
= CODst. PaCCMOTpUM IIOrpemHOCTb B3MepeHUH UTE, 06YCJIOBJIeH

HyIO U3MeHeHUHMB Ucoti (t). YKa3aHHbIe B3MeHeHHH BbI3LlBaIOTCH pa

)];OM IIPUlIUH: B3MeHeHueM OCBelIl;eHHOCTB 30H)];a U ROCMBqeCKOrO an

napara, pa60Toii pa3JIUlIHbIX 60pTOBbIX ycrpoacrn H )];p. OHB MoryT

)];OCTBraTb HeCROJIbKHX BOJIbT B cexyany.

Ha puc. 4 IIpe)];CTaBJIeHbI npesrerrmae naarpaxasr U a (t) B UBhlX (t)
IIpU yCJIOBUHX: UTE (t) = CODst, Ucoo(t) U3MeHHeTCH JIUHeHHO co

CROpOCTbIO V = ducoo (t)/dt = const =F 0, COOTHomeHBe TIT;> 10.
Ilpa aTOM $pOHTbI BMIIYJIbCOB He UCRameHbI B panee paCCMOTpeHHaH

COCTaBJIHIOlIl;aH IIOrpemHOCTU 6~UTE IIpaRTII'I8CRU lICRJIIOlJ:eHa.

rne UH1 U UC1 - napacranae U cnan aanpaareaaa na 30H)];e sa BpeMH

T /4 OT naxana HapaCTaHIIH II aanana cnana COOTBeTCTBeHHO; UIf'!;

11 UC2 - TO IKe, HO aa BpeMH T/2.
ECJIU IIOCTOHHHbIe BpeMeHII HapaCTaHIIH U cnana paansr, TO

UH1 = UC1 = U 1 , UH2 = UC2 = U 2 11 aapaaceaae (2) ynpomaerca;

3aBUCHMOCTb fJT,UTE OT T AJIH r = 0,01 C npeACTaBJIeHa aa puc. 2,
U3 xoroporo CJIe)];yeT, liTO npn YMeHbmeHIIU OTHomeHIIH Tit: C 9,2
)];06 61:UTE B03paCTaeT C 2)];010%.

3HalleHue 't MOIKeT U3MeHHTbCH BAOJIb TpaeRTOpuu KOCMUlIeCKoro

armapara B npeneaax 10-5 - 1 0 - 1 C [3]. Paccxorpax cJIyllaa, xorna
T < 'to Ilpa aTOM IIO aMIIJIUTy)];e HanpHIKeHUH na 30H)];e Bo061Il;e He

B03MOIKHO OlIpeAeJIUTb UTE. ::ha BeJIUlIlIHa OIJ;eHUBaeTCH IIpU nOMOlIl;1I

aRCTpanOJIHIJ;UU $pOHTOB UMIIYJIbCOB IIO ROOp)];UHaTaM OTAeJIbHhIX TO

lleR BpeMeHHoa naarpaxasr. MOIKHO IIORa3aTb, xro

I
I
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J
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t

HanpHlKeHHH paAHoHMIIyJlbCOB (a)
Jill (8)

~aiReHIIH sepmaa BII)];eOIlMrryJIbCOB. ,I:(JIH

ypst nJIa3MhI rpefiyercn rrOBhICIITb lIac

y BJIIIHHlIe 8TlIX $aKTOpOB He06xo)];IIMO

IhrX norperrmocreii H3MepeHHlI UTE OT T
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) 1I3MepeHlIH UTE, BhI3hIBaeMYIO IICKaIKe

:OB, Ha6JIIO)];aeM~ na 30H)l;e npa nonase
omYJIbCOB U PIf C nepaoncx CJIe)l;OBaHIIH T
rpa (pac, 1, a). Ha pnc. 1, 6 mrpaxonoa

anaa AlIarpaMMa HarrpHIKeHIIH aa 30H)l;e

lIJIOmHOH JIIIHlIea - )];JIH CJIYlIaH T ;:::::; 't'.

'eM BhIqllTaHIIH rexymero cnemeanoro

~HIIH Uco(h 1I3MepeHHoro HerrOCpe)];CTBeH

~aAlIOlIMrrYJIbCa [1, 2], aanpaaeenae naorrpeAcTaB~HeT c060a BII)];eOIlMnYJIbChI

pOHTaMII (pnc. 1, 6). Ilpa nona-re aroro

i orrpamllBaeMhIa TeJIeMeTplIqeCKlIa KaHaJI

~eHIIH UBbIX (t), OTMeqeHHhIe TOqKaMII aa

pconposoamaerca uorepeii lIH$opMaIJ;IIH

fHHMII H3MepeHHoro CHrHaJIa OT BeJIII-

~aTIIBHOCTII H TOqHOCTH 1I3MepeHHa He

l TeJIeMeTpHIO npeofipaaoaarr, IIMnYJIbChI

~HHHoe nanpaaceaae, panaoe nllKOBOMY

I
H aa pac, 1, 6). MOiRHO noxaaare, xro

OTKJIOHeHlIe fJ1: UTE nnxoaoro 3HalleHHH

CTHHHoro 3HaqeHlIH UTE onpeneaaerca

I
i (1)
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PHC. 3. 3aBIICHMOCTH OTHOCIITeJlb
HOB norpenmocra 1I3Mepemui UTE
OT, OrnOCHTeJlbHr.IX IIorpemHOCTeB
1l3MepeHHH U1 (a) II Uz (6), a TaK
me OT OTHOCIlTeJlbHr.IX HeCTa6IIJlb
HOCTeB IlHTepBaJlOB BpeMeHH Me~

3aMepaMII U1 II UZ (8) II Uz H ut(~);
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IIo,n;06HLle HCKameHHH nepmaa lIMIIYJIbCOB nOJIyqeHLI B axcnepaaeare

Ii, 4]. Ha pHC. 2 npencraaaeaa aaBHCHMOCTL 6 yUTE OT T npa UTE =
= 100 MB, V = +200 MB/c.

OnHcaHHLIe BLIme norpemaocra 6T.UTE H 6 yUTE BJIHHIOT aa pe

ayJILTaT lIaMepeHHH UTE HeaaBHClIMO npyr OT npyra, n03TOMY 06m;aH

HCKameHHe BepmHHLI HMnyJILCa onpeneaaerca H8MeHeHHeM ero

aMnJIHTy,n;LI U (t) sa BpeMH ero ,n;JIHTeJILHOCTH U(t) = UTE + Vt,
ROTopaH R MOMeHTy OROH"'IaHHH HMnyJILCa ,n;OCTHraeT BeJIH"'IHHr:.r

U (T/2) = UTE + VT/2. BLl8BaHHaH 3THM HCKameHHeM MaKCHMaJIb

BaH OTHOClITeJILHaH norpemaocrr, 6yUTE onpeneaaerca no $opMYJIe
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t. Hirao K. Layer structure in the electron temperature profile in the iono
sphere.- 1. Geomagnet. and Geoelectr., 1966, vol. 18,' N 3, p. 333-341.

2. Arfionun B. B. II np. HCCJIef\OBaHIIJi IIOHOCcPepLl, rrpOBef\eHHLIe npa rrOMO~

enyraaxa «HHT8PKOCMOC-2•. - KoeMn. IICCJIej:{., 1973, T. 11, Biln. 2,
c.254-265.

JHITEPATYPA

norpeIIIHOCTb fJI;UTE C y'IeTOM (1) H (4) onpeneaaerca HX CyMMOH:

6'};UTE= 6-r;UTE + 6VUTE= 2 exp (-T /2't) + VT/2UTE• (5)

3aBHcHMoCTH fJ"UTE H fJVUTE OT T (CM. pHC. 2) nOKasbIBaIOT, 'ITO

npa YMeHbmeHHH T YMeHbmaeTCH fJVUTE, HO aoapacraer 6"UTE.
Ha xapaxrepa KpHBOH fJ'};UTE, raroxe npe,I:\CTaBJleHHOH na pHC. 2,
BH,I:\HO, 'ITO npa HSBeCTHbIX CTaTHCTH'IeCKHX xapanrepacraxax BeJlH

'1HH 't, V H UTE cymecrnycr OnTHMaJIbHOe SHa'IeHHe T, MHHHMHSH

PYIOm,ee Cpe,I:\HIOIO (no aHCaM6J1IO HSMepeHHH) OTHOCHTeJIbHYIO no

rpenmocrs.
Ilorpemaocrs 6VUTE MomHO 6bIJIO 6bI SHa'IHTeJIbHO CHH3HTb,

-eCJlH npa onpeneaenaa UTE BbI'IHTaTb CMem,eHHbIH IIOTeHD;HaJI UCM (t1)

:lIS c06CTBeHHoro IIOTeHD;HaJIa Ucoo (t1) , HSMepeHHoro B TOT me MOMeHT

.BpeMeHH t1, 'ITO H UCM (pHC. 4, a). IIpH HCnOJIb30BaHIfH O,I:\HHO'IHOrO

20H,I:\a HSMepHTb Ucoo (t 1) HeBOSMomHO. 3KcnepHMeHTbI nOKaSbIBaIOT,

'ITO npaxeaeaae ,I:\JIH aTHX D;eJleH ,I:\H<p<pepeHD;HaJIbHOrO SOH,I:\a, OIlII

canaoro B [4-6], raxaee He scerna nOSBOJIHeT 3<p<peKTHBHO CHH3HTb

~VUTE. BMeCTe C TeM npa V = const Ucoo (t1) MomHO OIIpe,I:\eJlHTb

C IIOMO~bIO JIHHeHHOH HHTepnOJIHD;HH no 3Ha'IeHHHM Ucoo, H3MepeH

lIbIM B npyrae MOMeHTbI BpeMeHH:

Ucoo(t 1) = [U eOD (t 2) - UcoD(to)1!2.

3,I:\eCb Uco6 (to) H UCOD (t2) - 3Ha'IeHHH Ucoo, HSMepeHHbIe B paBHO

QTCTOHIIl,He OT t1 nepHO,I:\H'IeCKH CJj:e,I:\YIOm,He MOMeHTbI SaMepOB to
II t2• IIpH aTOM omafixa HaXOm,I:\eHHH U eo6 (t1) , a CJIe,I:\OBaTeJIbHO, H

~VUTE, onpe,I:\eJIHeTCH TOJIbKO rrorpemnocrsro HSMepeHHH Uco6 (to),
U eo6 (t 2) H peaJIl'I3aD;HH orreparraa BbI'IHTaHHH.

CTpOrO rOBOpH, HSMeHeHHe Ueo6 (t) HeJIHHeHHO, H )J;JIH onpeneae

UHH U co6 (tt) B npHHD;HIIe MOmeT npHMeHHTbCH 60JIee TO'IHaH HHTep

nOJIHD;HH. O,I:\HaKO peaJIHSaD;HH ee na 60PTY npe,I:\CTaBJIHeT HeKOTOpbIe

"TpY,I:\HOCTH. BMeCTe C TeM HSMeHeHHH Uco6 (t) sa nepaon CJIe,I:\OBaHHH

pa,I:\HOHMIIYJlbCOB T 6JIH3KH K JIHHeHHbIM.

BLlBOJJ;&I. )J;HHaMH'IeCKaH norpenraocrr, cym,eCTBeHHO BJIHHeT aa

pe3YJIbTaTbI H3MepeHHH TeMIIepaTypbI 3JIeKTpOHOB IIJIa3MbI MeTO,I:\OM

BbICOKO'IaCTOTHoro 30H,I:\a. OCHOBHOB BKJIa,I:\ BHOCHT COCTaBJIHIO~He

STOB norpemaocra, 06YCJIOBJIeHHbI9 HHepD;HOHHOCTbIO 30H,I:\a H H3Me

B9HHeM ero IIOTeHD;HaJIa. IIYTH YMeHbmeHHH JJ;HHaMH'IeCKOH rrorpem

BOCTH cnenyionrae: 1) OnTHMaJIbRbIB BbI60p nepaona CJIe,D;OBaHHH

pa,I:\HoIIMIIYJlbCOB, 2) YMeHbmeHHe BJIHHHHH HHepn;IIOHHOCTH 30H,D;a no

cpeJJ;CTBOM 3KCTpanOJlHD;HH aMIIJIHTY,I:\bI npO,D;eTeKTHpoBaHHbIx IIMnYJlb

COB; 3) ysceasmeaae BJIIIHHHH 1I3MeHeHHB c06CTBeHHoro IIOTeHD;lIaJIa

20H,I:\a nocpe,I:\CTBOM HHTepnOJlHD;IIH ero 3Ha'IeHHH.
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PRC. 4. Bpeaemnre W1arpaMMLI
npa V =P 0: aanpazseaae aa 30Hf\e
(a) II BLIXOf\e R3MeplITeJIJI (6)

PRC. 3. 3aBIICHMOCTll OTHOCRTeJIb
Hon norpemaocra 1I3MepeHllJl UTE

OT OTHOCRTeJIbHLIX norpemaocrea
1I3MepeHlIJI U1 (a) R Us (6), a TaK
me OT' OTHOCIITeJIbm.IX HeCTa6IIJIb
HOCTen RHTepBaJIOB speaeaa Me~
aasrepaaa U1 R Us (8) II U2 II U~(e);

1 - TI" = 4, 2 - TI" = 2,
3 - TI" = 1:4 - TI" = 0,5;
a, 6 - /ll, = /ll, = 0; 6,8 - /lUI =
= /lU. = 0

II

D;f
pr/i'

t
(/

JII,ca onpe,I:\eJIHeTCH HSMeHeHHeM ero

1'0 ,ll;miTeJIbHOCTH U(t) = UTE + Vt,
DH HMnYJIbCa ,I:\OCTHraeT BeJIH'IHHLI

aHHaH aTHM HCKameHHeM MaKCHMaJIb

Tb 6yUTE onpe,I:\eJIHeTCH no <popMYJIe

(4)

aCTD 6"UTE H 6vUTE BJlHHIOT aa pe

DCDMO ,I:\Pyr OT npyra, noaroxy 06m;aH

DIIlYJIbCOB noayseaa B aacnepaaeare

a aaBHCHMOCTb 6v UTE OT T npa UTE =
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(1)IdI1/dI2 1dv = exp I e IVI - V2 I IkT I,

rne II (/2) H VI (V2) - TOR H nOTeHIJ;HaJI nepsoro (aroporo) 30HAa;

e - 3apHA 3JIeRTpOHa, k - nOCTOHHHaH BOJIbIJ;MaHa; T - 3JIeKT

pOHHaH reaneparypa. 113 BbIpaIKeHHH (1) BHAHO, 'ITO 3TO OTHomeHHe

3aBHCHT OT 3JIeRTpOHHOB rexneparypsr H aanpaaceaaa MeIKAY AByMH

30HAaMH. IIOJIOIKHM,

IIPIIBOP ~JIH IIPHMOrO 1I3MEPEHlIH
3JIEKTPOHHOn: TEMIIEPATYPLI B IIOHOCl1)EPE

In Idl; IdI2ldv=el v1-v21/kT=ln2, T= elv1 -v21/(kln2) =
= k1l1vk, (2)

B. MapKOB, B. reHOB, Xp, BJl1l3HaKOB

IIpH60p OCHOBaH aa MOAHcPHIJ;HpoBaHHoM MeTOAe 30HAa JIeHrMIOpa,

snepnsre ony6JIHROBaHHoM B pafiore [1]. I1CCJIeAOBaHHe BOJIbT-aMnep

HbIX xapaRTepHCTHR npOBOAHTCH cpaanennex AHcPcPepeHIJ;HaJIbHb'IX TO

ROB AByX HAeHTH'IHbIX 30HAOB.

HeCJIOIKHbIe TeOpeTH'IeCRHe BbIRJIaARH AaIOT nsrpaacenae AJIH Be

JIH'IHHbI OTHomeHHH AHcPcPepeHIJ;HaJIbHbIX 3JIeRTpOHHbIX 30HAOBbIX

TOROB B 06JIaCTH TopMOIKeHHH 3JIeRTpOHOB, xo-ropoe HMeeT CJIeAYIOIII;HB

BHA:

3. IISli}UUJ,e6 B. r. HAP. IIYTH DOBLlIIIeHHH TOlJ:HOCTH H3MepeHIIH reaneparypsa
1meKTpOHOB B noaocdiepe MeToAoM BLICOKOlJ:aCTOTHoro 30HAa.- PaAHOTex
HHKa, 1978, T.33, oM 4, c.74-75.

4. Hirao K., Oyama K. An improved type of electron temperature probe.
J. Geomagnet. and Geoelectr., 1970, vol. 22, N 4, p. 393-402.

5. Hirao K., Oyama K. Electron temperature observed with the langmuir
probe' and electron temperature probe.- J. Geomagnet. and Geoelectr.,
1971, vol. 23, N 2, p. 161-167.

6. Oyama K., Hirao K. Electron temperature probe experiments on the sa
tellite «Taiyo».- 1. Geomagnet. and Geoelectr., 1975, vol. 27, p. 321-330.

rne I1v = VI - V2 (B), k1 = elk.
Bsrpaareane (2) nOKa3bIBaeT, eCJIH cxoacrpyapoaars CHCTeMY ra

RHM 06pa30M, 'IT06bI OTHomeHHe AHcPcPepeHIJ;HaJIbHbIX 30HAOBbIX TOROB

nOAAepIKHBaJIOCb nOCTOHHHbIM, npmrepno IdI1/dI21 dv = 2, npa no

MOIII;H H3MeHeHHH naxepaeaoro nanpazseaaa I1v AO AOCTHmeHHH 3a-:

nannoro OTHomeHHH TOROB, TO B03MOIKHO onpeneaars HenocpeACTBeHHO

3JIeRTpOHHYIO . resmeparypy. ,n:JIH C03AaHHH TaROB CHCTeMbI He06

XOAHMO nenpepranao H3MepHTb npOH3BOAHbIe BOJIbT-aMnepHbIX xapax

TepHCTHR. ECJIH aa nHJIo06pa3Hoe HanpHIKeHHe pa3BepTRH HaRJIaAbI

BaeTCH CHHycoHAaJIbHOe HanpHIKeHHe He60JIbmOB aMIIJIHTYAbI, TO




