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ne(h)- II Pe(h)-IIPO<I>HJIH 
IIO AAHHbiM 30HAOBbiX li3MEPEHUll: 

Bo BpeM.fi rrycRoB reot}>M3IPieCRliiX paReT 20 CBHT.H6p.II M 1 ORT.H6p.II 1965 r . 

6niJIM npoBB;LJ;BHhl llplil TIOMOrrt;lii TIJIOCIWI'O 30H;D;a JleHrlliiOpa, TIJJOCKliiX p;Byx

lil Tpex::meRTpO;D;HOH JIOByme:n M3MBpBHlii.fi pacnpep;eJIBHliiH ITO BhiCOTB ROHIJ;BH

Tpail;liiii M TBl\1IIBpaTyphl ::lJIBRTpOHOB [ 1]. ilJIOCI-\liiM 30H;D; JlenrMIOpa, ;LJ;Byx- lii 

TpBX::lJIBRTpO;D;Ha.fi TIJIOCRIIB JIOBYIIIHII 6niJilii ycTaHOBJIBHhi Ha D;liiJiliiH;D;pii'IBCROH 

'laCTII TIOBBpXHOCTlii paRBThl TaR, 'ITO HaXOAIIJIIICb Ha O;LJ;MIIaiWBOM paCCTO.IIHMil 

OT BBpTTiliiHhl paRBThl, RaCaTBJibHbie R HX TIOBBpXHOCTHM 6ni.'IH napaJIJIBJihHhl 

TipO.D;OJihHOM OCH paRBThi, a yroJI MBJKAY HOpMaJibJO I{ IIOBBpXHOCTH 30H,[Ia Jlenr

:r.uopa II HOpMaii.fiMII R IIOBBpXHOCT.II!\1 p;ByX- H TpBX::lJIBKTpO,[IHOM JIOBymeR 

6hlJI paBBH 90°. ilJIOCRMM 30H;D; JleHrJVIIOpa 6niJI H3I'OTOBJIBH B Bnp;e RpyrJIOM IIJia

CTIIHhi p;HaMBTpOM 6 C.M. BXO;LJ;HhlB OTB€pCTM.fi CBTOK JIOByiDBK paBH.fiJIMCb 55 .MM, 

)J;MaMBTpbi IIX ROJIJIBRTOpOB - 60 M.M, BhlCOTa JIOBYIDBH - 12 MM. JloByiDRII 

pacnoJiaraJIHCh nerrocpe;o;cTnenno Ha rroBepxHOCTII paHBThi, 30HA JienrMropa 

yp;aJien Ha 3 c.u oT rronepxHoCTM paRBThi. Ha pnc. 1 ,[\aHa rrpiiMBH.IIBIDa.IIC.II 

cxe11ra II3Mepennii. Ha IIJIOCRHii 30HA JleHrMiopa, ceTI<y ;o;nyxaJIBKTpop;noii 

JIOBYIDRH II BHyTpenHIOIO ceTRY TpexaJI€I{Tpop;noii JIOBYIDKH nop;aBaJIOCh JIII

Heiino-HapacTarom;ee TIIIJI006pa3HOB Haiip.IIJKBHIIB, lii3MBH.IIBID€€C.II 3a 0, 75 CeX 

a 6 8 
Puc. 1. CxeMa H3MepeHHH 

a - aoHn JieHrnnopa; 6 - n;ByxaJJeRTPOnHaH JlOBYIIIna; e - TpexaJJenTponnan JlOBYIIIRa 

OT -5 ;o;o +10 8 OTIIOCHT€JibHO Hopnyca par-teTI>T. KoJIJIBKTOphl nJIOCRliiX JIOBy

IIIBH liiMBJIII TIOTBHIJ;IIaJI +30 8, a BHBIDII.IIH C€TKa TpBX::lJIBRTpO)J;HOM JIOBYIDHII 

+ 5 8 OTHOCIIT€JII>no Kopnyca paHBThi. C u;eJibiO pacmnpeHII.fi p;IIana3ona II3-

:r.tep.He.MhlX TOROB B ::lJIBI<Tp011IBTpii'I€CKHX YCHJIIITBJI.IIX IICTIOJib30BaJIOCb aBTO

MaTH'IBCKOB nepBKJIIO'lBHH€ IDKaJI B npOIJ;BCCB IIBpiiOp;a II3M€pBHM.fi, COOTBBT

CTBOBaBillBI'O lii3MBHBHIIIO TIMJI006pa3HOI'O Haiip.IIIKBHJii.fi Ha 1\IO)J;YJIIIpyiOIIJ;MX 

::lJIBRTpop;ax \;LJ;3T'IIIKOB. 06pa60TI<a peayJibTaTOB Jii3MBpBHMM npOBO)J;MJI3Cb Ha 

::lJIBRTponHoii Bhl'IIICJIMTBJibHoii MaiDIIHe M-20 [2]. Ilorpemi-IoCTb H3MepeHII.fi 

Te = + 100° K, ne .-.-10%. 
Ha piic. 2 npep;cTaBJIBHhl TIIHM'lHbiB rroJiyJiorapiit}>Mn'leCI<Me xapaRTepiiCTII

n:n 30H;LJ;3 JlBHI'MIOpa, )lBYX- II TpBX::lJIBKTpOp;HOM ::lJIBI<TpOHHhlX JIOBymeK, 
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opJI 1965 r . 
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'JIHpyiOID;HX 
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H3M6p6HHJI 

•aKT6pHCTH
: JIOBymeR, 

~ 

no.rryqennhle na op;noii: H Toil: n-;e BhlCOTe. BMp;no, 'ITO sna'!eHHH Te, n 8 , 

onpep;e.rreuur:.re no paSHhilii p;a'l"IHKalii, connap;amT B npep;e.rrax norpemuocTn 
HSMepeuMii:. Bo.rree 6.rrnaKoii: K Mp;ea.ur:.noii: no.rry.rrorapHtPli'HI'!eCKoii: xapaKTe
pHCTHRe nJIOCKOrO SOHp;a ITO;'IY'!H:taCb xapa:hT6pHCTMKa Tp6X3JI6KTpOJJ;HOH 
.rronynnm. B Tpexa.rreKTpop;uoii: .rronymKe nocTOHHCTBo noTeHD,Ma.rra ua nnem
ueii ceTKe npaKTH'!eCKH o6ecne'IHBaeT neHSMeHI-IOCTh To.rrm;HHhl c.rroH o6'beM
noro aapHp;a n6.rrnsn noii: .rronymKH, H sonp;onr:.rii: TOK p;ocTnraeT uacr:.rm;ennJI. 
IlO-BH)J;HMOMy, C 3THMH OC008HHOCTHMH Jil CBH3aHO B OCHOBHOM paSJIH'!Ii£6 
B6JIH'IHH TOKOB Ha xapaKT6pHCTHI\aX pHC. 2. 0Tl\JIOH6HHJI TO'l6K OT npH
MhiX Ha no.rry.rrorapHtPMH'l6CKHX xapaKT8pHCTHI\aX B6pOHTH66 BCero Bhl3hiBa
IOTCH OTpameHH6M 3JI6l\TpOHOB, l\OTOpOe, nO-BH)J;Hl\IOMY, OKaSaJIOCh l\IHHHl\IaJih
HhlM B Tpexa.rreKTpop;noii: .rronymKe. 0TcyTCTBHe B no.rry.rrorapH¢MH'!ecrmx xapaK
TepHCTHI\ax TIJ8X3JI6l\TpOJJ;I-IOH JIOBYIDI<H OTKJIOH6I-IHH OT npHMOH npH yBeJIH
'I8HMH OTpHD,aT8JibHhlX nOT6I-ID,HaJIOB Ha BI-IyTp6I-II-I6H C6TK8 CBH)J;6T6JibCTBy6T 
0 TOM, 'ITO OTKJIOH8HHH OT Mai<CB8JIJIOBa pacnpep;e.rrei-IHH 3JI6KTpOI-IOB no CKO
poCTHM B npep;e.rrax 'lyBCTBHT8JihiiOCTJil annapaTyphi B 3TOl\I 3I{CIT8piiM8I-IT8 H9 
o6napymei-Io . 

Ha pHc. 3, a nor<asano pacnpe"e.nei-Ine KOHD,6HTpaD,HH a.ueKTponon no Bhl
COTe, no.rry'!ennoe npH cnycr>e parWThi 20 cenTa6pa 1965 r. Xaparnep ne(h) 
npo¢H.rrH, no.rry'!ennoro no ,a;aHHhilii son,a;onr:.rx HSMepenrrii:, conna,a;aeT c 
ne(h)-npOtPHJieM, ITOJIY'ICIIIIhllii npH 3TOl\I me nyCI{6 ).l;IICnepCIIOHHhll\I IIHT6p
tP6pOM6TpOlii (1], XOTH na BC8X BbiCOTaX B6JIH'IHHhi lle, HSMepeHIIhJe SOHJJ;OBhll\IH 
llieTO)J;aliiH, COC'l'aBJIHIOT 40 ?o OT B6.TH'IHH n e • Salliep6HHhiX )J;HCIIepC12lOHHhiM 
HHTep<PepoMeTpOliL IIocrw.rrr:.Hy norpemnocTr:. sa c'leT annapaTypr:.r II o6pa6oTKII 
~ 10% , TO y11renr:.meniie si-ra'!enHii: ne no cpanneniiiO c p;annhiMH p;HcnepcHon
noro HIITep¢epoMeTpa, ITO-Bl'I;:\Hli!Oliiy, Bhi3BaHO ,J,6HCTBHT6JibllhiM 006).l;H6HH6M 
Konu,enTparJ;HH sapHil>enni>rx 'IaCTHD, BOJIJiiSH nonepxnoCTlii paReTr:.r. 

Ha pliiC. 3, . 6 n: 4 npiiBeJJ.enr:.r BhlCOTHhie npo<Pn:.rrlii a.rreKTponnoii: TeMnepaTy
phl T e(h), no.rry'!enni>re no p;annhilii sonp;on 20 cenTHOpH lii 1 or>THOpH 1965 r. 
npH cnycKe paKeTnr. To•IKH na pn:c. 3, 6 H 4 cooTBeTcTnyiOT B6.JIH'IHHaM T e• 

ocpep;nenHhlM no BI>ICOTIIhllii HHTepna.rrallr ~50 rt.M. HecMoTpH I-Ia neMoi-IOTOH
Hhlii: xop; Te(h) HS prrc. 3, 6 n 4 cJre)lyeT, 'ITO TeMnepaTypa a.rreHTponoB pacTeT 
c yne.rrH'I6HHeM BLlCOThi. PasnHn,a sna'!eHHii: 
Te, no.rry'!eHHhiX na pasJIH'IHhiX BhlCOTax, Ie,a 
npeBhlillae'l' BOSMOJHHhi6 B6JIJil'IIUihi OillHOOK . . 
Br:.rcoTHnie pacnpep;e.::renHH TellmepaTypi>I a.rre
HTponon, npep;cTan.rrennr:.re na pnc. 3, 6 H 4, 
IIOJIY'I6Hhl B Ha'IaJihi-IOH ¢aae tPOIJMHpOBaHHH ··G 

fl;H6BI-IOH HOHOCtP6IJhi H, ITO-BMfl;JilliiOliiy, xapaK- tO 
Tepni>r p;.rra rop;a cnorwii:noro Co.rri-In,a B ocen-
nee npeMH. 0 I-Ia'Ia.rrr:.noil: <Pase <PopMnpona
I-IIIH JilOHOC¢epbi CBII)J;6T6JibCTByiOT CpaBHII
T6Jihi-IO BhlCOKii£6 SHaiJ:6HHH 3JI6KTpOHHOH T6lii
nepaTyphi B o6.rracTn CJIOH E H IISMei-IennH B 
IIPOtPIIJIHX 9JI6KTpOHHOH KOHIJ,6I-ITpaD,HH, npo-
Jil30illep;mHe sa npeMH no.rreTa paKeThl 20 cen- ro -7 
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PHc. 2. lloJiyJiorapmpMH•Iecime xapaKTepHcTH:nn 

1- 30HA JieHrMropa, n
8 

= 7,4·10' · c~•-•, T
8 

= 2400 ° K; 

2- ;o;syxaJiellrpo;o;HaH JIOBYIDRa, n
8 

= 8·10' c~t -- •, 

T 8 = 2300° K; 3 - rpcxsJieHTPOAHaH JiosymRa, ne = 
L A' ___ ....J 

=6,5·104 C.l\t- 3 , T e = 2500° K 
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Pnc. 3. Ilpo<l>nnn ne (h) (a) H T6 (h) (6), IIOJI)"JeHHhie npn cnyc:Ke pa:KeTbi 
20 ceHT.H6p.H 1965 r. 

Pn:c. 4. T 6 (h)-rrporimn:o, rronyqemibiM: rrpn crrycRe paReThl 1 ORT.H6p.H 1965 r. 

·Boii CTPYRType aJieRTpoHHoro paciTpep;eJieHHJI B HOHociflepe. XHpao o6'hJICHJieT 

TaRoii npoi}lHJib T e paSJIHqHeM B oxJia/RJJ;eHHH aJieRTpOHHoro rasa Ha pa3HhlX 

·BniCOTaX, Bhl3hlBaeMhlX HeperyJIJipHOCTbiO B paCITpep;eJieHHJIX ROHTI;eHTpaTI;HH 

SJieRTpOHOB H HOHOB, COCTaBa HOHOB, ITJIOTHOCTH H COCTaBa Heii:TpaJibHOH ROM

IIOHeHThl. MomHo OTMeTHTb, qTo TaRoii ITpoi}JHJib MomeT cosp;aBaTbCJI H 3a cqeT 

pa3JIHqHJI B ITpHTORe TeiTJia, a iie TOJibRO OXJiamp;eHHJI Ha pa3HbiX BbiCOTaX, 

ecm-r TOJibRO HeMOHOTOHHOCTb ITpoi}JHJIJI T e He Bhl3BaHa BosMym;eHHJIMH BOJIHSH 

.30H,Il;Hpyrom;eii: paReTbi H .fiBJIJieTCJI OTpameHHeM HCTHHHbiX HSMeHeHHH T e 

B HOHOCI}lepe. Pa3JIHqHJI B IlpHTORe TeiTJia Ha pa3HhlX BhlCOTaX MOryT C03p;a

BaTbC.fl H3- 3a Heper yJIHpHOCTH He TOJibRO ITOTORa I}JOT08JieRTpOHOB (ROTOpbiH 

paccMaTpHBaeTC.fl XHpao [3]), HO H TaRHX HCToqHHROB TeiTJia, RaR RopiTycRyJIHp

Hbie ITOTORH, rup;poMarHHTHbie BOJIHhl, SJieRTpiiqeCRHe IIOJI.fl. 06m;a.fl TeHp;eH

TI;H.fl R pocTy T e c yBeJIHqeHHeM BhlCOThl B rop;hl, 6JIH3RHe R rop;y CITOROiiHoro 

CoJIHn;a, yme OTMeqaJiacb paHee RaR no p;aHHblllf ciTyTHHROBhlX H3MepeHHH [4], 
[5], TaR H ITO p;aHHbiM HeRorepeHTHoro pacce.RHH.fl [6]. TeopeTHqecRHe Mop;eJIH 

ITpOI}JHJI.fl TeMITepaTyphl 8JieKTpOHOB Ha BbiCOTaX 100-500 K-M ,IJ;JI.fl ITepHop;a 

MHHHMyMa COJIHeqHoii p;e.RTeJibHOCTH TaRme IIOKa3hlBaiOT yBeJiuqeHHe T e c 

pOCTOM BbiCOTbi [7]. 0THOCHT8JibHO BhlCOKI:W TeMITepaTypbi aJieKTpOHOB Ha 

pHC. 3, 6 lii 4, B03MOJRHO, OTpamaiOT Ce30HHhlll XO,IJ; T e• B KOTOpOM ITO p;aHHbll\f He

RorepeHTHOro pacce.RHH.fl B CeHTHOpe OTJIHqaroTC.fl ITOBhliiieHHhle 3HaqeHII.fl T e 
[6]. 

ABSTRACT 

During the launchings of geophysical rockets of September 20 and Octo

ber 1 1965, the sounding measurements were carried out for the study of the 

altitude distribution of the concent r ation and t emperature of electrons • 
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The flat Langmuir balloon, the two- and three-electrode traps were used for 
measurements. The T e(h) profiles have the non-monotonous change, though 
a tendency is observed towards the increase of T e with growth of height. 
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