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1. BneAenue

B xocMu.recKllx rlc cJre.4oB aHI'I.f, IxI'Ip oKo rIpI{MeHfl erb cq'
MSTOA HeIIOcpeACTBeHHOIO I,I3MepeHu.fl 3IeKTpUqeCKOIO tIOJIe; rOrOprrfi CO0TOI{T

B orrpeAeneHl{rl noreHllraalrnofi pbsnuqu MexAy AByM.f, 11poBoA'fl11luura c$epavtu,

HaxoAf,IrIIltMrICq B KOCMI{qeCrOfi rIJIa3Me'

flone cs.f,srrBaeTc.s c IEMepeHHOfi uorenqualrnofi pasqlIqefi cneAyIoULIM

o6paoovr []:
(r) o, =Ed!(\:2+(w\-wF).
r.qe: 

av - l.+(Rr lR)+(RzlR) '

Vr.r- rIoreHIILIaJrbHbre pa3HlIIIbI MexAy rloBepxHocrxrraz csep u orpyxaroulefi
IIJIA3MbI,
wFt,2 - pa6ora BbrxoAa sJreKrpoHa Ars cooTBeTcTByroqeu rIoBepxHocTI{,

Rr.r'L co[por]IBnenne cSepa - rIJIa3Ma,

R' - conporl{BJreHl{e rl3MepllreJrbHoro ycrpoircrsa,
d - paccroflHue MexAy [poBoAs[IIaM[ rloBepxHocr.sMl'I'

Ze (l) cneAyer rlro rpr:
Rr,z I R.= O(n --> *),W\ =VrF2,Vr =V2

I fly6rllraqraq rBrrercq pe3yJrETaroM r,rccJreAoBarrxtM, cBs3aHbIMI,r c AoroBoPoM TH5l5/95 c

HOHI,I.
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L--

d
(2)

lrx nuno;i:uenns, Br,rneyrroM.rrHyrbrx yclonzfi lpr{HuMarorc.rr cleqfiaJrbHbre
Mepbr: BbrcoKar crerreHb uAeHTr{rIHocrn cQep, npuMeneHne clerlr{aJrbHbrx
noxprrrufi u r.g.

2. flp egnocraBKrr An-f, rpoBe Aenvs, zsvrep enufi

Cocrannas qacrb paspa6oruBaeMbrx s I,IKI,I-EAH
3OH.4OBbIX AIIa|HOCTIIIqOCKI,IX KOMIIJI€KCOB SBI.ge'IC.fl LI3MepIATenb I{OHHbIX
rrapaMerpoB: ABe cQeprauecrrze noBylrKr4, pa6orarorqve B pexlrMe vrscreloBa]fl]1^fl
ued4nopo4Hocrefi [JrorHocrl{ uonnofi KoMrroHeHTofi rocrvrn.recrofi unagrurr. 3ro
ocyqecrBns,eTcs, [plt [JIaBaIorII4M nOTeHTII{anOM BHerr_IHr{X CeTOK JIOByrrreK.

TpaguqvrouHo rrpr4MeH.seMhre c l95ir. r{oHHbre JroByrrrKr,r 12) cocroncx us
Merarr{qecKoro KoJrJreKTopa c paclonoxennoft BoKpy[ Hero aHT[Qoro-
SneKTpoHHofr cerrr.r (r uefi rrplrJraraerc.tr orHocrzreJrbHo Bbrcoroe rro orHorrreHrlrro
K KOJrJreKTOpy orpr,rqareJrbHoe Ha[pcxeHue) u I{3 BHerxHefi o6onoqru
(nep(ropzpoBaHHar MeraJrJrr{qecrax csepa). B pexzMe r4ccne,qoBaHv-r
HeoAHopoAHo crefi BHerrrHafl cerKa,,rrraBaer" Ia I,I3Mep.rrerc.rr 3HaqeHI{.g
nporeKalouero qepe3b KonneKTopa ror, o6yclosreHnoft rroJroxr4TeJrbr{brMra
I4OHaMI4, AOCTI{IIIrI4MI{ AO KOJrneKtOpa. ,,frlanatoIqufi" rloreHrlvan HaxoAflrlerocs
B rIJIa3Me MeTaJIJII{qeCKOIO TeJra flBJrrercfl paBHoBecHbIM rloreHurlaJroM, Ao
Koroporo 3apflx.aercs. reno. O6rrqHo 3ToT noreHrlzan cJrerKa orpzqarenrnrrfi
rro orHorrreHlrro K KBa3r,rHeyrpanrnoft rrJra3Me. Bonureuy no pa3MepaM Teny
coorBercrByer 6olee nrrcorufi, [o cpaBHeHVro c MaJrbrM TeJroM, orp"qiteo"nufi
rIoTeHur4aJL

flpraueneHr4e AByx r4oHHErx JroByrxeK Ar.f, olpeAeneH[.[ 3neKTpuqecKoro
non' IIpeArIoJIaIaeT HeBbITIOJIHeHVfl yCnOBlrr4 Ars. yMeHbrrreHz.tr BTopbrqHbrx
3neKTprqecKl{x roKoB, TeKyilI[x r43 rroBepxHocrefi noByrrreK n33a BJrrtflHtrs,
coJIH errHoto v3 Iy qe}Ivfl .

C 4pyrofi cropoHbr cyqecrByer qBHas. cBs3b: rrptr oAr,rHaKoBbIx ocraJrbHbx
ycnoBr4sx o.qr{HaKoBbre KoJrJreKTopHbre roKlr coorBercrByror oAr,rHaKoBbrM
rroreHur{anau o6onoqex o6eux JroByrxeK.

BricrasaHHoe cJreAcrBr{e lporzcreKaer u: $opuyrbr Arrs,KonneKTopHoro roKa
noByrrreK:

(3)

TAE:

.fo - ron-nerropnrrft ror,
cr - xoe@$r4rlr{eHT lpo3paqHocrz o6ono.rxr{ JroByrueK,
n - IIJIOTHOCTb IIOJTOXI4TeJIbHbIX O,qHO3apqAHbx I4OHOB,
Zo - cropocrb ABr{xeHu.s roBylrKr{,
m - Macca oAVHorIHofO I{OHa,
e - 3apbfl.L 3neKTpoHa,

e - rroreHqraan o6onoqKr4 noByrrrKl{.

Ip =aneVsnr' g-?!1,
mrr;



3. Onracanue [poBeAeHbIX 3KcIIep]IMeHToB

Bo np eu.a [poBeAeH]rfl 3K cnepfiM eHT a,,l4HTepKo cMo c
Eorrapur - 1300" (1981-1983r.) usrraepxnucb rpex KoMroHeH'r 3JleKrpocra-
TrzqecKoro lronfl rrpr{ noMorrlrr 4-x crexroyrJrepoAHbD( cSep. flnorHocrb prouHofi

KOMrrOHeHTbr r{3Meps,racb rrplI IroMoIuI4 TpI,I- I4 qeTbIpe3neKTpoHHbIX
cQepr.ruecx[x roBy[rer. Bserunue o6oroqxx o6eprx JroByrreK 6unu z:onr,r-
poBaHHrzMr,r rro orHorreHr{ro K Koplycy o6sexra rr r{x [oreHrrr,ranbr r.r3Meps,rrkrcb.
K auru$orogJrerTpoHHbrx cerKax uoAaBaJrocB Harlp.fl)KeHr{e ,,-45Y", a R

KonneKTopaM ,,-25Y". K attar'uzupyrorqefi cerre 4-x gJreKrpoAHofi nonyume
rrplrJraraJrocr uunoo6pa3Hoe HarrptrxeHr{e c aMrrnr{TyAofi * l0V - -2V (c nepuoAoM
2 s) n +5V + -lV (uepes nepuoq). .{uauasoH r{3MepfleMofo rroreHrlvana
(-5V - +15V) repeAarorc.f, rro AByM TeneMerp[qecKr{M KaHaJraM B Ar.rana3oHe
0 + 6V. Bo npeu-r sKcrrepr,rMerrra no KaHaJry rroreHrlr,raJra sHelruefi o6oroqru
3-srerrpo4uofi lonyulru [epeAaBaJrcr HelpepbrBHo c]rrHrur 0V (coornercrnyrorqufi
Mr,rHyc 5V), a rro KaHaJre 4-erexrpoguofi ronyruKra - clrrHaJr oKoJro 2V (+lV uo
orHo[reH[ro K Koplycy o6rerra). flo naruevry MHeHLrro rrpuqllHa Anfl Taroro
rroBeAeHr{r sBrfler cs, rrpoHr,rKaHr,re aHruQorogneKTpoHHoro Hanp.fixeHr{r K

BHerrrHbrM o6o.noqrau Aarqr,rKaM. flpr srou, Ar.s 4-srerrpo4uofi JroByrrrxr,r
anruQoroeneKTpoHHoe Ha[prxeHr,re eKpaHr.rpoBaJrocb MexAr{HHofi asa-
Jrr{3rrpyrcuefi cerxofi.

Ana-rtr,rs oAuoBpeMeHnrx ganr,rcefi 3HarreHur 3-x xor,ruoneHT 3JrexTpocrarr{qec-
Koro rroJrr r{ ToK noByueK yKa3brBaer Ha He3aBr{cr{Mocrb o6eux r{3MepeHr{.flx -
rIoJIe He Bruser Ha I,I3MepeHLIflx roKa. Eoree roro, KoMnoHeHT gJleKTpocrarlrtqecko-

ro rroJre c HarrpaBneHHocrbro 3oHA-clyrnux (n ocHoEHoM o6ycronnunaroulrfi
BJrr4.trHr,re [oJre Ha KonneKTopHufi ror ronyu:ru), I{Mee'r t6ary n HecKoJIbKIlD( l0-3M.
Sror nrrsoA fiBrsercfl ocHoBHbrM v Aaer ocHoBaHue rIpoBoAlITb (n 6yayrcunt
3KcnepprMeHron) ogHonpeMeHHbre u3MepeHrr.f, rroJrf, rr rrJrorHocrrr, rrplrMeHt.fi oAHr{
z re xe rr3Mep[Tenbnrre npu6opbr - B cnyqae JroByIIrKH.

4. Onucasr{e MeroA}rKr{ r{ ycrpoficrne 4ra
r,r3MepeHl,re SneKTpocrar[rqecKofo flons npu
noMorrlu cQepuuecrux IIoHITrIX noByIIreK

<Dopuyny (l) uoxuo 3arplcarb B Bu,Ae:

(4) or=4r*@Aln?,-;i) ,

srr!e >qi\2 - rroreHurran o6ono.mu coorBercrnyrcqefi JIoByIIrKrI, cocro.sunft
z: cylravrrr: [naBarol]Iefo rroTeHwralra o6eux o6orouer, [oTeHuI{aJIbI B

pe3ynbrare nosAeficrsu.s corHeqHoro u3nyr{eHu-s, roreHqvarbr B pe3ynbrare
rrpoHr4KHoBeHr,rff BHyrpeHHbD( uorefi (auru$orosJreKTpoHHblx cerox) v r.r,.

Vz () Br{AHo, qro rrpu r{3MepeHr{r{ KoJrJreKTopHbrx roroB o6eux noByrrreK r{
IIpn ycJroBlrlr

I*r= I*z -r )g,, = Ieiz,(R,,, /R = o),
TO

LV = Ed.
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@rnr.l TMC

Ha $ur.l
9,r,, - rroreHrlr{an coorBercrByroqefi BHerxHofi noBepxHocr[ JroByrrreK,
R,., - conporuBneHr,Ie rroBepxHocrb-rrJra3Ma,
R - conporr{BJreHr{e r,r3Mepr,rrer-s rtolrfl, I,
2,2' - u3Mepr{Tenv KonJreKTopHbrx roKoB, \
3 - xoruexrop,
Eo - zcrouHr{Krr HarrpffxeHr4rs Ha BxoAax r{3Meptrrenefi roron,
Enr, - rrcroqHr{K aHru$orosneKTpoHHor.o Harrp.f,xeHr{r,
TMC - TereMerpr,rqecxa.f, clrcreMa,
d.- paccrof,Hlre MexAy noByruKaMn.
Ha $ur. I nzgno, rrro o.qHoBpeMeHHo r,r3Meprrorcr: rroreHqza1rb1afi pa3qocrb
LV 

'exgy 
o6onoqravru o6e[x JroByrrreK, KonneKTopHbre roKrr. K.oraainr.=In,

AVKOMTTOHeIIT oJIeKTpOCTaTr,IqecKoro trolrt E = ::_

5. ?Iroru
CSepuuecKr.re lroHHbre roBylrKr{ Mo)KHo yclerrrHo

[pIZMeHf, Tb AnS I{3M ep eHI{t KOMIIOHOHTa 3neKTp O CTaTITtIIe CKOrO IIOJI.f, ,
Aeficrnyroulero rro HarrpaBneHr,rrc rrpffMofi, coe4rauxrouleft rIeHTpoB O60lrx
JroByrneK. ,{lr nevepeHr.rs SreKTpr,IqecKoro fioJrr c toquocrrrc nsvepzrenrnofi
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aurapaTypbr HyxHo oAHoBpeMeHHo r,r3MQp.f,Tb I{ cpaBHr,rBaTb KoJreKTopHbrx ToKoB
o6eux:ronyurer, flpn groM r43MepeHr,re sneKTpocrarlrrrecKoro rroJrf, upor,r3Bo.4r.rrct
ycrreluHo B ycJloBr,Iflx [apa3rirHoro c[fHaJra (norenquar o6orouru) 6onrue qev
C}IIHAJIA IIOJI.g.
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Measurement of the electric field by
sperical ion trappers
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Mariana Gusheva, Georgi Stanev,
Genadiy Gdalevich, Viachishlav Gub skiy

(Summary)

The paper refers to a method and devicp for measurement
of the electrostatic field in the ionosphere. Based on the performed experiments
(satellite "Intercosmos Bulgaria-1300') for measurement of the electric field and
the ion component of space plasma, the conclusion is made that, by the use of
two spherical ion trappers, both the electric field and the ion concentration can
be measured simultaneously and independently on one another. The measure-
ment of the electric field is representative provided the collector currents of the
two trappers are equal.
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