
Er,lrapcra aKa,ueM[.r Ha HayKr4re. Bulgdrian
Aepoxocvr.ruecKr{ l43cJreABaulrr B EGnrapxr. 1 5

Co$u.e. 1999, Sofia

Academy of Sciences
Aerospace Research in Bulgaria

floslaruaBaHe Ha
r4HoOpMarIuoHHr4Te Bb3MOXHO CTr4
Ha coHAoB eKcrrepr,rMeHT cbc
c$epuueH fioHeH yJroBureJr

Mapun lfempyuo*e, EoHqo lfeee*

Ilucmumym 3a Koci4uqecKu uscnedeauua, EAH
* Jla6opamopun no c./tbHqe6o-3ervtHu sz,sdeilcmeun, EAH

.{onrnnauero Ha Ko cMoQr,rsuue cru-r anaJrr4g r{ cb3AaB aHero
Ha KOMIIJIeKCeH MOAeJI Ha OKOJTO3eMHOTO npOCTpaHCTBO r4Ma TOLSMO rrpaKTr,rqecKo
lpfino)r(eHr.re 3a.MHoro o6lacrz Ha HayKara. con4onure MeroArr 3a r{3cJreABaHe
na fiouocQepHara rIJIa3Ma rlpoAcnxaBar Aa ce r{3rroJr3Bar, Karo cbrrsTcrBarrlu,
rrpu olpeAer.sHero IIa [apaMerpr4Te r{ crpyKTypH}rre oco6enocrr{ Ha oKoJro3eMHara
IIJIa3Ma. I'IayuanaHero Ha cJloxHtzTe rrBrrenus,B JroKaJreH u rno6aneu acrreKT r{3llcrBa
c:b3AaBaHero na npu6opv c rroBr4[reHa @ynxquoHaIrHa ur r,rnooprvraqr4oHrra
Bb3MOXHOCT.

, iro.^rture crpyKTyp'r{ napaMerpu ce r4r3yqaBar npr,r eKcrrepr{MeHTr{ cbc
cQgPauen ftoueu ynoBlrren. TpuenexrpoAHlrrr c$eprn.reu fionen yJroBrrren
(cLIy) B pexr{M, Koraro Ha aHarrn3utpaqara perrerxa e rrprrJroxeH }r3MeHrq'ce
rloreHur{aJr, rro3BoJrrBa ceJreKrlr{r Ha perr{crpvpa}Jllre aracrr{.qu IIo [orspHocr
Ha 3aps.I\a r,r IIo eHepnrfl. B conAara ce cb3AaBa eneKTpr{.qecKo noJre, c rroAaBaHe
Ha KOJTeKTOpA HA IIOCTOSHHO HarrpexeHrre, Koero ocufypflBa rrbJrHo cr6upaue
Ha 3apeAeHr{Te qacrl,rqN. floreuquarrT'r Ha coHAara orHocHo BbHruHara cpega u
e paBeH Ha cyMara Ha }r3-MeHrrrroro ce HarrpexeHue L/ u uoren\ilana Ha Koplyca
Ha cnErHI{Ka U"[ll. Konexropul{.flT ToK sa Ciw ce 'orpe4enr or t43MeHeHuero
Ha ro3r{ noreHrlr,ran u vMa cJreAHr,Ir reopervqeH r,r3pa3 [l-3]:
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Kb,qeTo
(2) Ito=NieSa,Vo,
Vo- cxopocr Ha crrrjrnr{Ka, o( - roe$nqraeHT Ha
rroBbpxHocT Ha KoJreKTopa Ha coHAaTa, e - 3aps.A

(3)

K - roncraHTa Ha EolquaH, U

rpo3paqHocr ua CZI .l
Ha eJreKTpoHa,

coHAara cIIp.sMo cpeAaTa.a

(4)

LI I,IHTerpaJI Ha IpeIIIKaTa:

(5)
),r)

erf \x)=#l'e-t dx .

Vfi."
flpu cnrrnuKoBl{ Ir3MepBaHuIfl.rlonyqaBaHero Ha KoHrIeHrparl[sra ua fionlrre

c tloMotqTa Ha lJtrTvrpa[krTe n3pagv e HeyAo6Ho I{ HeroqHo, rrfi raro 3aBI{cLr oT
rIoreHIII{aJra Ha crlbrHtlKa. florenquaJr:br Ha crrrjrHr(Ka ce olpeAeJrs rpyAHo pr c
rorsMa fpellrKa. 3a uz6srsaHe Ha Ta3r4 3aBr{cprMoc:r ce r{3rroJr3Ba rrr,pBaTa
IIpOI{3BOAHa Ha TOKa CIIp.f,MO HarrpexeHr{eTo, IIptI AorrycKaHe, qe rroTeHrlrran6r
Ha crrsrHrrKa He ce lr3MeHq [o BpeMe Ha r{3MepBanero ll]:(6) +=+*1,,t@ +s)-ery(r -s)ldU 2Q' KTi- " '
ga ftonnara KoHrleHTpauv.fl ce [orytraBa vrcpa3lT.:

(l) N, = K, .L- ,
dU

K, e xoncraHTa, Ko.nro gaBvtckt or rlapaMerpl,ITe Ha AarrI[Ka I{ cKopocrra Ha
CTIbIHI{KA.

Or (7) cJreABa, qe fipu orrpeAeneHa v.aaa:aa ftonure u cKopoc'r Ha clsrHr{Ka,
ionnara KoHueHTpaqvs. ce flBflBa QyHrqtm caMo Ha rrbpBara rrpor43BoAHa Ha

roKa rro orHolreHr.re Ha HalpexeHrrero *="tt|, Kb,4ero p e rrurrr MexAy
rpanonuHefr 

"r't 
y,nac,bK Ha xapaKT 

"pr"(X*u'u 
u ocra Ha roKa.

flpu unrepuperar1:r,s, Blpxy eKcrrepr4MeHTaIrHara BoJrr-aMrrepHa xapaKTepr4c-
TI{Ka Mofar Aa ce ollpeAersr H.rIKorKo rlpaBonl{neftnu yqacrbKa, Koero rroKa3Ba,
ire ca peD{crpupaHr,r eAHoBpeMeHHo ftouz c pa3JruirHa Maca. Crulecrnynar
TpyAHocrI4 rrpu olpeAersHero Ha pa3nr4qHr{Te rrpaBonuttefr:r^u yqacrbrlr,r BT,pxy
eKcIIepI{MeHTaJIHIzITe KplIBI{, TIOpAAII cpaBHI{TenHO .HI4cKaTa pa3!,e[vlTenHa
cnoco6nocr :craCklY 14 Al4cKperr{sarJkrflTa Ha xaparTeprrc'rr{Krrre rrprz rrpe.qaBaHero
r{M or crlTTHr{Ka, Koero yBenurraBa BeporrHocrra or rperxKa. Henocpe4crBeHoro
rronyllaBaHe Ha BoJIT-aMrrepHara xapaKTepr4 crr4Ka 14 neirsara rr:bpBa rrpor,r3BoAHa
Ha 6opAa Ha crrrrulrKa B peanHo BpeMe, Karo HerlpeKbcHarrlr Synrquu, rroBlrrxaBa
BT,3MOXHOCTVTe V TOIIHOCTTa Ha eKCIIepUMeHTa, V HAMaJIflBa fpeIIIKIITe IIpI4
r{3MepBaHe.na ftonHara KoMrroHeHTa Ha rrna3Mara crc Cl4Y.

Cxevara Ha coHAoB eKcrrepuMeHr crc cQepuqen ftclueu ynoBr{Ten BKnroqBa:
npeo6pasynareJr roK-HarrpexeHr4re c ocHoBeH yctrJrBareJr, cBbp3aH c KoneKTopa

34



Ha CoHAaTa, BKJIIoqBaLq eJIeMeHTI4, tlpe3 KOI4TO ce I,I3MeH.fl yCI4iIBaHeTO I,I 6IOK 3a
aBTOMaTT{lrHO perynr4paHe Ha ycuJrBaHeTo; }r3Toqrrr{K Ha cilvpaulo 3a
eneKTpoHlITe HaIIpex(eHlile, KoftTo e cB6p3aH c aHTr.rooToeJreKTpoHrraTa pe[reTKa;
reHeparop Ha nldHeliHo[3MeHsqo ce Harlpe]^ceHrre, KofiTo e cBbp3aH c BlbHrrrHara
aHaJrr{3r{paqa peilreTKa; TereMeTpnqHa cv cTeMa.

B uacroxrqara crarvs. ce llpeAJrara pa3Br4Tr,re Ha eAHo pelreHr4e Ha ocHoBHus
ycr{nBareJr [4], xofiro ce BKJrrorrBa n npeo6pa3yBarer.s r.oK-HanpexeHr{e c
MHoroAI4aIIa3oHeH ycI{JIBaTeJI, xofiro e ocHoBHI4.sr 6nor B coH,qoB eKcIIepI4MeHT
crc c0epuven fioneH yJroBhren. flpe4naranoro pelrenr4e AaBa B:b3MoxHocr 3a
eAHODp eMeHHO rroJryq aBare Ha B onr- aMrrepHara xap aKTepr,rc ruKa rr ueiiuat a
rrbpBa rrpor.r3BoAHa, Karo HerrpeKbcHaua Syurquu Ha BpeMero.

Ha Qur.1 e noKa3aHa cxeMara Ha ocHoBHrrs ycurBarer. cxeuara upeAcraBn.sBa
BXOAHO CTbTIaJIO C OlepaquoHeH yclrnBaTeJr c Br{coKo BXo.4HO CbfrpoTr{BJreHlre,
BKJrlOlreH no Her{HBeprr{paqa cxeMa v nEBeprLrparq r.rHTerparop, o6xnauarlr c
BepLIra sa o6parua Bpb3Ka. C lrsnorgsaHero Ha r4HBeprr4pau r.rHTerparop ce
rrocrr{ra no4o6p.rnaHe Ha .upefisonure xapaKTepr4crr{Kr4 Ha ycuJrBareJr.rr, B
cpaBHeHr{e c]'c cxeMara Ha BxoAeH yc[nBaren no r{HBeprr{paqa cxeMa. ,

@rr. l. Cxeva ga ocHoBHrrr ycr4JrBareJr

ocuopen npo6neu, c rcofiro ce xapaKTepvr3upar gli0epeHqrapanllrre cxeMr{,
ca Br{coKoro Hr4Bo Ha rxyMa ulF'ecra'u]i.Husr pexEM na pa6ora. 3a I,Is6srsaue Ha
Te3rr HeAocrarbrlrr n [5] e npeAnoxeH MeroA 3a HaMar-f,BaHe Ha rxyMa qpe3
I4HA[peKTHOTO r.{3i[rcJrrBaHe Ha rrpor43BoA]H.ara. B cnyvau [potr3BoAHara Ha
cI{rHaJIa ce rloJryqaBa or cl{rHaJra v HeroBlrl r4HTefpan. CteA analu3 Ha cxeMara
ce [oJryqaBa cJreAHrrrT r43pa3 3a rrpexoAHaTa xapaKTepr{cTuKa:

(8) 
"n =: !rc!-". 

." 1+R, C^s '

Tasu npexoAHa xapaKTeprrcrnKa uua irqusr Bvtr,, KaKTo ra3r{ Ha rrpocra
4z0epenqupaua cxeMa cbc cbrrporlrBJreHr{e 3a orpaHr{traBaHe Ha yclrnBaHero
R1 , pulBHo Ha cbrIpoTI,IBJIeHI{ero n o6parnara Bpb3Ka. Vlzpasrr B 3HaMeHareJrq
OIP AHI{q AB A ATIP OKCI,IMAITTflT A HA 4UQEP EHIII,IAJIH A XAP AKTEPI,I CTI{KA, HO IIPtr.I

IycnoBl{e I <<- cne.qBa:- 2ItRtC rt e.(9) ' eo(s)= -R1C se,, ,oQ)=-Rr.C"l' .' dt
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Vcnosn ero yAo BnerB opsB a Ar,rcryrrrp a Horo rrp lrJroxeHr4e. Teop eruqHrrr e
H3BoAI{ ca u3rloJr3Bann npr4 cbcraBsnero Ha cxeMara ua rfnr. 1 . Cxevrara r,rMa rprl
pt3xo.4a, KaTo Ha U ou,, ce rloJr) IaBa HarrpexeHlre, [po[opUr{oHaJrHo rra BXOIHLITT

ToK, Ha U outz - Halpex(eHr{e, flpofiopqfioHuurHo Ha r{HTelpuura ria BXoAH}rfl ToK, a
Hd U our3 - Harrpex(eHlre, frpoflopquoFraJrHo Ha rrpor.I3BoAHara Ha BXoAHLTfl ToK.

flpe4anareJrHr{Te xapaKTepucrr{Ku Ha cxeMara 6sxa ra3cJreABaHvr npr
piBJrr,rqHu recroBpr HarrpexeHr{lr, [pr.r Koero ce na6lro4ana 4o6pa nuHefinocr.
Pa:urap.anaHero Ha o6xsara ttapa6otaHa ocHoBHrrs yclrnBaren ce ocaurecrBqBa
qpe3 cbflporktBreHr{s BbB Bepr4rata ua o6parHara Bpb3Ka.

flpe4naraHoro peruerrue AaBa Bb3Mox(Hocr :la HerrocpeAcrBeHoro
noJDAIaBaHe B peaJIHo BpeMe rra BoJrr-aMrrepHara xapaKTepr,rcrvKa vr yeirszra
[por.r3BoAHa, Karo HerrpeKbcH&Tu @ynrquu, Koero.rlaBa Ar,rpeKrna r,ruooprvraqur
ga ftounara KoHrIeHTparI[s Ha cpeAara. Ctqe'rasaHero Ha ABere xapaKTepr,rcrr,rKr,r
B peaJrHo BpeMe [oBllrrraBa roqHocrra N uHQopvraqproHH]rre Bb3Mo)Krrocrr4 rra
coHAoBprr eKc[epr,rMeHT cbc cseprauen iioHeu ynoBx4TeJr H cbrrleBpeMeHHo
olpocTsBa TexHHKaTa Ha rrpeAaBaHe.
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Extention of the information capability of the
probe experiment with the spherical ion probe

Maria Petrunova, Boncho Peen

(Summary)

In the report is proposed the cu,rrent-voltage converter
lor the probe experiment with spherical ion probe based on noninverting ampli-
fier with high impedance input stage and inverting integrator. As a iesult is
achieved the voltage current characteristic and it's derivative as a real time con-
tinuous functions combined with improved performance" Thus the experiment
capacity is extended and the measr.rement technique is simplified.
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