
. AH.A )J;E MMJI I-IAYI\ CCCP 

ROCMifqECRIIE 

MCCJIE~OBAHIIH 

ToM XIX 

(0 T ,n; E JIb H hi :n: 0 T T H C R) 

1 

MOCRBA · 1981 



.Y.ll,R 533.951.2 

I'punutya I(, H., .JKy.rtun H. A., H:nc :JtJUU1ta. 1-I. H., 
Ily.rtwne·zt C. A., CJitup·notJa .II. fl., IHw·n:t:rne H. M~. 

HABJIIO.ll,EIDIE CTHMYJIIIPOBAHHOrO BhiChiiiAHIIH MAfHHTOC<I>EPHhiX 

3JIEKTPOHOB, Bhi3BAHHOfO IICKYCCTBEHHOlliiHiKEKD;IIEll 

3JIEKTPOHHhiX IIMITYJihCOB B IIOHOC<I>EPY 

Bo BpeMH BTOporo aarrycr>:a paKeTbi «8pii,D;aH>> C ()JieKTpOHHDIM HHlKeKTOpOlil: Ha 6opTy 
.B IWHTpOJIIIpyeMOM ()KCrrep.HMeHTe «ApaKC>> (1] lli.HpOI<ayrOJibHbiMH ,D;eTeKTOpaMH ()JieKT­
jlOHOB, HarrpaBJieHHbiM.H BBepx II YCTaHOBJieHHbiMII Ha 6opTy pai\eTbi, 6DIJIH aaperiiCTp.H­
poBaHDI IUITeHCHBHbie BCliJieCI\H liOTOKOB ()HeprH'IHbiX ()JieKTpOHOB (j-106+108 CM-2·c-l­
aMliJIHTy,D;a BCliJieCKOB) B rrayaax M,em,D;y lllHIYJibCaMII. .ll,eTeKTOp rrpe,D;CTaBJIHJI co6oii: 
HHTerpaJihHYIO aJieKTpOHfiYIO JIOBYllii{Y C KaCKa,D;OM II3 _.D;BYX MHKpOII:aHaJibHDIX liJiaCTIIH 
(MRII) n rmqecrne qyncTBIITeJihHOro aJiell1enra. .ll,m:r aa:u~HTbi MRII or noaMolKIIoro noa­
}l;eii:CTBIIH lip Hli10TO II pacceHIIHOTO li3JIY'leHHH COJIIII~a BXO,Il;Hbie OTBepCTllH li1HKpOI{aHa­
JIOB rroKpbiBaJI~Ch aJIIOMHHHenofr rrJienrwfr, rrpoapa'IHOI:i: .D;JIH :meKrponon c aHepnrefr 
>5 K3B. YrJIOBaH ,D;HarpaMMa rrpn:6opa COCTaBJIHJia ±45°, 'IYBCTBHTeJibHOCTh -105 ()JieKT­
pOH·CM-2·c-1. 1Io,D;po6noe orrHcanHe rrpane,D;eno n [2]. 

YKa33HHDie liOTOKH He MOTJIH 6DITh CBH3aHDI C pacceHHHeM HHJKeKTHpOBaHHDIX 
::meKrpoHHDIX nyqrwn n arMoc<IJepe [3]. B pa6ore [4] 6DIJIO rro.naaano, 'ITO rrpH'IHHOii: 
liOHBJieHHH BCliJieCIWB 3JieKTPOHHDIX IIOTOKOB B nayaax MOl'JIO 6DITh CTHMYJIHpOBaHHOe 
.BhiCbiiiaHHe Marmrroc<IJepHDIX aJiernponon, H rrpone,D;eHo corrocranJieHHe ,D;aHHhiX ruHpo­
KoyroJihHoro ,D;ereKropa c peayJihraraM:J'I na6JIIO,D;emrfr BOJIHonoro HaJiytieHHH n ,D;Hanaao­
.He CBHCTOBbiX MO.D;, ro<Qe, j<1,3 Mf~ (Qe- JIOI\:aJihH3H THp0li3CTOTa ,Il;JIH TO'IKH 
HarHeK~HH HMliYJihca). HaMepeHHH BOJIHOnoro HaJiy'IeHHH rrpono,D;HJIHCh c rroMO~hiO 
.illHpOKOliOJIOCHOTO rrpn:eMHHKa, ycraHOBJieHHOTO Ha OTf);eJIHeMOM OT paHeTbi HOCOBOM 
KOHyce ( 4, 5] (H3MepeHHe aJieHTpH'IeCHOll HOMliOHeHTbi BOJIH B liOJIOCe 'laC TOT 0,1 +5 Mf~ 
lipH qynCTBHTeJihHOCTH Ha BXO,D;e !IpHeMHHHa 1Q- 5 B; CHTH3JI }J;JIH C.BHCTOBDIX MO,Il; 6DIJI 
Bbi,D;eJieH C liOMO~hiO <IJn:m,rpa C liOJIOCOii: rrpOliYCI{aHHH h.j= 300 Kf~, HaCTpOeHHOTO Ha 
qacroTy Mai\CHMyMa RaJiylleHHH .D;JIH ,D;HarraaoHa /<1,3 Mf~). B peayJILTare corrocran­

.JieHHH peayJihTaTOB H3MepeHHH liOTOHOB 3Jiei\TpOHOB C aHepniHJVlH £>8 H<lB H BOJIHOBO­
TO H3JiylleHHH ro<Qe 6hiJIO liOJiy'IeBO: 

1) B rrayaax, CJie,D;OB3BillHX aa HMliYJihCaMH aJieKTpOBBOTO HBJKeKTOpa (Eo=27 HaB, 
.Jo= 0,5 A), BanpanJieBHDIX B BHJKBIOIO liOJiyc<IJepy OTHOCHTeJihBO liJIOCKOCTH1 rreprreB,IJ;H­
KYJIHpBOH CHJIOBDIM JIHHHHM reoMaTBliTHOTO liOJIH, Ba6JIIO,D;aJIHCh BCIIJieCKH <lJieKTpOB­
.HbiX liOTOHOB H3 nepXBe:ii: liOJiyc<IJepDI H BOJIBOBOTO H3J!y'IeBHH. IIpn: HBlf\ei{~HH .HMliYJib­
·COB (£0=27 HaB, / 0 = 0,5 A) n nepxnroro rroJiyc<IJepy ncmreci\H aJieKrpoBHDix rroroKoB 
-(j>106 CM- 2·c-1, E>8 KaB) B nayaax He Ha6JIIO,IJ;aJIHChj 
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2) npli li3M8H8Hlili peliUIMa liHJK8KD;MH (Eo=15 KaB, lo=0,5 A) BerrJieeKII :meKTpOH­
BhlX. IIOTOKOB li BOJIHOBOTO H3JIY'l8HIIJI /];JIJI p;HarraaOHa eBHeTOBbiX l\10/]; B nayaax He 6biJIH ' 

o6HapyJKeHLI; 
3) BO Bp8MJI ;D;JIHT8JibHhlX rraya MOJK;D;Y 3JI8KTpOHHhlMH IIMIIYJibeaMH BeiiJIBei\II IIO­

TOI\OB 3JI8I{Tp0HOB H BOJIHOBOTO II3,1IY'l8HUJI He Ha6Jilop;aJII1eh; 
4) ;D;JIJI aarryeHa; oeyiD;eeTBJieHHoro n erroHorrnLirr rrepiiop; (26.! 1975 r., Kp~1) , 

BenJieeHII 8JI8KTpOHHhlX nOTOKOB II II3JIY'I8HHH B nayaax TaHJKe He 6hiJUI 06HapyJKeHbi; 
5) B8iiiilJ:IIHa BeiiJieei\OB 8JI8HTpOHHhiX IIOTOI\OB B rrayaax II aMnJIIITy,ll;a 8JI8RTpH­

lJ:8eRO:ii: IWMIIOH8HThl ;D;JIJI BOJIHOBOTO II3JIYlJ:8HliJI B 8TO JKe BpeMJI o6napylKHBaiOT saBH­
eHMOeTh OT na•iaJIJ,RbiX IIIITlJ:-yTJIOB 3:U8KTpOROB }J;JIH rrpep;rneeTBYIOID;liX 8JI8RTp0HHhiX . 
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IIMIIYJibCOB (nepHO;D; MO;D;YJIJID;HH 8JI8HTpOHHbiX IIOTOI\OB B rrayaax paBeH rrepHO,ll;Y H3M8-
H8HliiJI HalJ:aJihHbiX nHTlJ:-yrJIOB liiHJK8IiTHpOBaRHhiX 8JI8KTp!:lHOB); /];JIJI BOJIHOBOTO IIBJiylJ:e­
IIHJI, H3M8p8HHOTO BO BpeMJI lHUIYJibCOB H B rrayaax, RpOM8 :noll: l\W;D;YJIJID;HH, Ha6JIIO­
}J;a8TCH p;0nOJIHIIT8JibHaH MO;D;YJIHIJ;HH, eBH3aHHaH e npaiD;8Hlii8M BOKpyr OCH Iii npeo;eeene:ii: 
HOCOBOTO KOHyea, Ha HOTOpOM 6hlJI ycTaHOBJI8H npl!eMHIIIC 

Ha pl!e. 1 npHBep;eHbi p;aHHhie eomiCTaBJI8HliJI ll3M8p8HIIIT IIOTOHOB 8JI8KTpOHOB H 
BOJIHonoro IIaJiy'leHHJI ;D;JIJI o;o;Ho:ii: IIB cepii:ii: BJieKTpOHHhiX HMIIYJihCOB. B nepxHe:ii 'laeTII 
pxrcynna npiine,n;eHo HBMeHeHne HalJ:aJII>HhiX IIHTlJ:-yrJIOB So HHJI>:ernHponaHHhlX :mer.;rpo­
non p;JIH BTo:ii: cepHH. B epe}J;Heil TJ:aeTII pncynKa npe;o;craBJieHLI pesyJII>TaThl HBMepeniiii 
IIOTOIWB 3JI8KTpOHOB, B HHJKHeft 'laeTII - }J;aHHhie no BOJIHOBOMY H3JIY'l8HHIO }J;JIH )l;Hana-
30Ha CBHeTOBhiX MO,ll;; 3alJ:epHeHHbi8 lJ:aeTlii pncyHI\a eoOTB8TCTBYIOT CHTHaJiaM, H3MepeH­
HhlM BO Bp8MH pa60TLI llJI8RTpOHHOTO IIHJK8l\TOpa (BKJIIOlJ:aH KpaTIWBpeMeHHhie H83a­
nporpaMMHpOBaHHbi8 nepnop;I>I pa6orhl nHJKenropa Tnna npo6on) . oJieRrpoHHhre noroKII,. 
H3M8peHHLI8 BO Bp8MJI HMIIYJiheOB liHlKBI\TOpa, paceMaTpHBaiOTCH B (3). 0HII eBJI3aHhl 
B OCHOBHOM C paceeHHlii8M RHlK8RTHpOBaHHblX 3JI8l\Tp0HOB B aTMOC<IJepe. 3amrpHXOBaH­
Hbi8 lJ:aeTH pHeynRa eOOTBOTeTBYIOT CliTHaJiaM, H3MepeHHbiM B nayaaX M8iKp;y HMnyJih­
Cal\fll 3JIOHTpOHHOTO HHJKOI>:TOpa. lla p;aHHbiX, npep;eTaBJIOHHhlX Ha 3TOM pneyHKe, BHp;Ha 
nepHO)l;HlJ:HOCTb H3M8H8HHH aMIIJIHTY;D;LI BOJIHOBOTO H3JIYlJ:8I!liH (B nayaax H BO Bp8MJI 
pa60Tbl liiHli{OKTOpa) H 3JIOKTpOHHbiX IIOTOI\OB B 3aBHeHMOCTH OT na'laJihHOTO IIHT'I-yrJia 
HHJKOKTHpOBaHHhlX 8JIOHTpOHOB. 

AuaJius aKcnepmueuraJIJJHI>IX ;o;anHI>IX. PoeT aMIIJinry;o;DI BOJIHonoro naJiy-
lJ:OHHJI ;D;JIJI eBHeTOBbiX MO;D; e YBOJIH'I8Hl!IOM 3HeprHH HHJKOKT.HpOBaHHOTO 3JI8KTpOHHOTO 
HMIIYJII>ea ;D;JIJI HanpaBJI8HHJI, nepneH;D;HKYJIHpHOTO remmrHHTHOMy IIOJIIO, rrpe}J;CTaBJIJI­
eTeJI 38KOHOMOpHbiM (6) (eM. pnc. 1, ;D;JIJI 6o~107° aMnJIHTyp;a BOJIHOBOTO CHTHaJia Bill­
me, '!eM ;D;JIJI 6o"'172° npnMepno B ;o;na paaa). IlocrwJII>I{Y aMIIJIHTyp;a HBJiy'IaeMbiX 
BOJIHOBbiX IIaKOTOB MO;D;YJIIIpOBaHa B aaBHCHMOCTlii OT Ha'IaJILHOTO nHT'I-yrJia HHlK8KTlii­
pyeMbiX 3JIOl{TpOHOB, TO, IIO-Blip;liiMOMy, C 3THM eJIO;D;YOT eBJI3hlllaTL l\W;D;YJIJID;IIIO Bhiehi- · 
IIaiOIIJ;HXeJI 3JI8KTpOHHbiX IIOTOI\OB no BOJIH'IHHe B 3aB:HeHMOeTH OT Ha'IaJibHOTO IIHT'I-yTJia 
HHJKeKTHpOBaHHLI X 3JIOI>:Tp0HOB ;D;JIJI npep;rneCTBYIOID;HX 3JI8HTpOHHbiX HMIIYJILeOB. 
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IIOllBJieHRe BCITJIBCKOB BOJIHOBOrO ll3JIY'l8Hllll B ITayaax II03B0Jlll8T !Ipep;IIOJIOJRRTb, 
·qTO li3JIY'laeMbl8 !Ipll HHlRBI{D;llll BOJIHbl ITpH CBOBM paciTpOCTpaHBHRII BBBpX B)J;OJib reO­
.MarHHTHOil: CRJIOBOiJ: Tpy6KII paCCeHBaJIIICb H /HJIH OTpaJRaJIIICb Ha3ap; Ha HBKOTOpOM 
,paCCTOJIHIIII OT TO'IKII IIHJRBKD;IIH :meKTpOHHOrO Hli11IYJibCa. PacCTOllHIIe )J;O <<06JiaCTII 
orpamermll>> BOJIHonoro ITaKera ou;ermnaJioCb ITO cpopMyJie l~vgr:/2, rp;e Vg- rpyiTITOBall 
CKOpOCTb CBRCTOB, Vg"" [Bj (4nnm) '12]2( (ro/Qe) (1-ro/Qe) 3]'/., B- HaiTplllRBHHOCTb reo­
MarHHTHOrO ITOJill, n - ITJIOTHOCTb ITJia3Mbi, 't" - Bp8Mll aaiTa3p;niBaHRll BCITJIBCKOB BOJIHO­
BOrO H3JIY'IBHIIll ( 't OIJ;BHHBaJIOCb ITO BpeMBHR 3aiTa3p;biBaHIIll ,i.I;Jlll BOJIHOBOro CIIrRaJia 
.ll1aKCIIl\1aJinHOiJ: aMITJIHTyp;bl B ITayae OTHOCHTBJibHO ITpep;IDeCTBYIOIIJ;BrO :meRTpOHHOrO 
Hli11IYJibCa; BpeMeHeM aap;epl!Ulli )J;Jlll II3Jiy'leHRll CBHCTOBbiX MOp; OTHOCHTeJibHO Ha'laJia 
IIHJRBRIJ;IIH aJieRTpOHHOrO HMITYJinCa MOJRHO npene6pe'In). ,lJ;Jill OIJ;eHOR rpyliiiOBOiJ: CKO­
_pOCTII IIOJiaraJIOCb: 

n=1.0'-d05 CM- 3 (200<h<500 Rl\1) II 

n=1037102 CM- 3 (h>500 KM), 

.HaiTpfliKeHHOCTb remmrHHTHOro IIOJlll H Qe ou;enn:BaJIRCb B)J;OJib reOllrarHIITHOiJ: CIIJIOBOiJ: 

.JIHIIIIH c ITOMOID;niO Mop;eJin: nnyrpennero reo11mrnnrnoro ITOJill POGO (8/71) [7] . Ilpn: 

.aTOM OKa3aJIOCn, 'ITO )J;JIH BOJIHOBOrO na~eTa / =650±150 KfiJ; Vg:E10 1° CM·C- 1 (vg~ 
~5·109 CM·C- 1 ) H )];Jill T:""20780 MC, l:E2000 RM. 

Jia na6JIIop;emrii: H3BBCTHO, 'ITO IWHYC ITOTepn )];JIH 3Jl8RTpOHOB, aaXBa'!eHHbiX Marnn:­
'TOCcpepHOH CHJIOBOfr rpy6Koil:, )J;Jlll BbiCOT h<20Q0 RM, 6mi30R K rt/2. IIpii pac!IpOCTpa­
HBHHH BOJIHOBOI'O naReTa BBepx B)J;OJib reoMarHI!THOH CIIJIOBOH Tpy6KH !IaReT I!3 06JiaCTII, 
rp;e BbiiiOJIHlleTCH ycJIOBIIe ro<Qe, IIO!Iap;aeT B o6JiaCTb ro~Q., !Ipii 3TOM !IpOHCXO,ll;HT 

.YBeJII!'lenn:e rwacpcpnu;Henra npeJIOliiJIBIDill p;Jill BOJIH [ 8] H YJIJ''lmeniie ycJioBIIH p;JIH 
peaonanca BOJIHa- '!aCTIID;a (ro-Q.=kv 11 ) )J;JIH MarHHTOCcpepHbiX 3JI8HTpOHOB B 06JiaCTH 

.sepRaJibHbiX TO'leK (h<200Q RM). 

Koa<flcpiiD;lleHT IHIT'l-yrJIOBOH p;ncpcpy3III! )];Jill 3JieRTpOHOB COCTaBJillBT D a= (L\.8) 2 /2r:17 
1 

.D 6 ~- Q.e2 (B1/ /B) 2, rp;e B~t'- CIIBRTpaJibHall aMITJIRTyp;a BOJIH )];Jill p;l'!"aiTa30Ha CBIICT0-
2 . 

llbiX MOp; (Mal'HIITHaH KOMITOHeHra), B~t' =Btf (!),f),'", Bt- aMITJIHTyp;a H3JIY'IBHHH )];Jill 
BoJinonoro ITaKeTa, Bt ~wL,Et! [ w (Q. cos <p-Ol)]", rp;e wL,- mraaMennan 'lacrora, 
·<p - yrOJI MelRp;y BOJIHOBbllli BBKTOpOM k H CIIJIOBOll JIIIHHeH reOMarHHTHOro ITOJIH 

(COS <p ITOJiaraJICH paBHbiM 1), E 1 - ali11IJIHTY)J;a 3JI8RTpii'IeCHOrO ITOJlli }J;Jlli BOJIHOBOrO na­
KeTa (HaMepennhle n ::mciTep.HMenre anaqemm aMITJIHTyp;hl cocraBHJIH E1 ~1 MB/M), 
r;1- )J;JIHTeJibHOCTb H3JIY'leHHll BOJIHOBOrO ITaKeTa ('t1""2·10- 2 C- Bp8Mll H3Jiy'leHHll BOJI­
HOBOrO ITaKeTa B tlKCITepiHIBITTe 6niJIO ITOplip;I>a BpeMeHII )J;JIIITBJibHOCTH 3Jl8RTpOHHOrO 
HMITYJibCa). ,lJ;Jill o6JiaCTII B6JIR3H 3 8pi{aJibHblX TO'IBK, rp;e ITpO,i\OJinHall CKOpOCTb Mal'HH­
·roccpepHbiX 3JieKTpOHOB cyiiJ;eCTBBHHO M8HbiD8 ITOITepe'IHOll (ITO OTHOIDBHHIO K MarHHT­
HOMY IIOJIIO), xapaKTepnoe Bp8Mll H3M81I8HHH IIHT'l-yrJia rrpn: B3RITMOp;ei1cTBHH BOJIHa -
'laCTHIJ;a ,ll;Jill p830HaHCHbiX 3Jl8KTpOHOB MOlRHO, IIO-BIIAJIMO:M:Y, ITOJIOJR~ITb ITOpll,iJ;Ka 
npeMerrn6Ii: )J;JIHTeJibrrocrH H3Jiy'leHn:ll BOJIH r: 1· O u;emm rror;aaamr, 'ITO B cpe,n:neM 

H3MeHeHHe IIHT'l-yrJia (1),8) )];Jill pe30HaHCHbiX 3JI8l{T,POHOB !IpH HX B3aHMOp;eHCTBHH 
•C H3JIY'laSMbiMR 1Ipll HHJRBHIJ;IIII 3JI8KTpOHHOrO HMIIYJibCa CBHCTOBbiMII 1\IO_i\aMH COCTaB­
JilleT .1),8 ,.,·(D 6r:1) '",.,10-4-10-2 pap;. TaKoe H3Menemre· IIHT'l-yrJia aJieRTponon n6mran 
aepRaJibHbiX TO'leK npep;cTaBJIHeTCH ,ll;OCTaTO'IRbiM ,i\Jlll TOrO, 'IT06bl BbiCbiiiaHn:e MarHH­
TOCcpepHbiX 3Jl8I{TpOHOB B ROHYC ITOTBpb l\IOrJIO 6biTb o6napymeHO. IIJIOTHOCTb p830HaHC­
·n.nrx 3JI8I{TpOHOB B6JHI3H 38pRaJibllbiX TO'IBH H3 OIJ;BHOK COCTaBJill8T IZR"'jfv.-v10- 37 

7 10-1 CM-3 (v~5·109 CM·c- 1 _i\JIJI E>8 R3B). 
Ilpn: pacrrpocrpanenn:n BOJIHOBoro rrar•era nnepx np;oJib re011rarnn:THOH cnJiono:H rpy6-

.l{JI B 06JiaCTR ro:EQe (p;.rrli BOJIHOBOrO rraKeTa /=650 Hfu;, /),f=300 Hfu; 3Ta o6JiaCTb pac­
IIOJIOJReHa Ha BbiCOTe h<2000 RM H HM88T !IpOTlllRBHHOCTb IIOpllp;Ka HBCHOJibHHX COTeH 
'HHJIOMeTpOB B)J;OJib reOMarHIITllblX CHJIOBbiX JIIIHl!R) !IpH IIpH6JIIIlR8HIIII BOJIH H TO'IHB 
IJ;HHJIOTpOHHOrO pe30HaHCa Ol .-v·Qe, IIO-BIIAIIMOMy, MOrJIO HM8Tb ll1eCTO CliJibHOe 3aTyxa­
HIIe BOJIH II HarpeB 3JieKTpOHHOR KOMIIOH8H1'bl IIJia3Mbl (9]. ,lJ;JIJI BOJIHOBOrO !IaHeTa )];Jill 
OJJ;BHOR Harpena 3JI8HTpORHOil: HOMIIOHBHTbl MOlRHO IICIIOJin30BaTb 1IpH6JIIIJR8HRe KBa3H­

_JIHHBRHOiJ: TeOpiiii [9]: (J),v.l.) 2"'Qe3 (BtfB)c2r;tfroL,2, r_i\e /),v.l. - yneJIII'leHIIe CROpOcTii 
aJier,rponon B narrpanJieHIIII, rreprrenp;IIKYJilipHOM reoMarHIITHOMy noJIIO. ,ll;JIJI ycJIOBIIR 

31\:CnepiiMBHTa <<ApaRC>) II3MeHeBIIe IIOIIepe'IHOR CIWpOCTII /),v .1. l\10lR8T COCTaBJillTb 108< 
<L\.v.l. <109 CM·c-1, T. e. yneJIII'IBHIIe 3Hepriiii 3JI8KTpOHOB Ha HBCIWJibKO aJieRTpOHBOJibT 
npep;cTaBJilleTCli B03MOlRHniM (aa C'IST AH4Jcpy31III B IIpOCTpaHCTBB CIWpOC1'8il: !IpOIICXO,ll;RT 
'()p;nonpeMenno narpen no npo,i\OJibHOH I\Ollmonenre cKopocTII aJiei{Tponon). Harpen aJieK­
rponoB B o6JiaCTII IJ;HRJIOTponnoro peaonanca Momer rrpiinecrn I{ BhlcLinannro '!acriiu; 
B KOHYC IIOT8pb II R YBBJIII'IBHIIIO H8H30TepMI1'IHOCTII MarHIITOccpepnoil: IIJia3Mbl (Te»T;). 
Ilpll BbiiiOJIHBHRII ycJIOBHJI Te» T; Momno ITpep;ITOJIOJRIITb, 'ITO na6JIIOp;anmeecJI B aKciTe­
IIIIMenre OTpalRBHIIB BOJIH B ITpOTHBOITOJIOlRHOM: HaiTpaBJIBHHII Ha BbiCOTaX h<2000 KM 
MOrJIO 6biTb Bb13BaHO paciTa)J;OM CBHCTOB ko (ko .- BOJIHOBOR BeRTOp) na CBHCTbl k,=-ko 
1I 3BYROBbl8 KOJie6aHIIll ks=2ko ( 10] C IIHKpeMeHTOM: paciTa)J;HOR HBYCTOR'lliBOCTII "(= 
-= ( (k 8

2kovgj8ro 8) (B12/2nnM) ]'", rp;e W 8""2k0c,, Cs "' (Te/M) 't.- 'laCTOTa II CKOPOCTb 3BY• 
ROBbiX ROJie6ann:iJ:; ko OITpep;eJIJIJIOCb 113 )J;IICITBpCROHHOrO ypaBHBHHll ,i\Jlli CBIICTOB ko<::S 
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-"" [ IDL/ID/ c2 (Qe cos <p-ID) l'''· l1,JUI on;erroK HHKpeMerrTa pacnap;rro:H rreycTOHlJHBOCTH aa­
.p;aBamrcb cJiep;yro:m;He napaMeTphl TIJiaa~m: Te~5 aB, JltJ ~1,6·10-2~ r (Bop;opop;rraH 
nJiaaMa), n<10' cM-3 (h<2000 KM), c.~106 CM·c-1. Ma on;erroK 6MJio noJiy'lerro y~101+ 
+102 c-t, 'ITO npeBMIDaeT lJaCTOTY CTOJIKHOBeHHH 8JI6KTpOHOB lii llOHOB C H6HTpaJiaMll 

.p;mr BblCOT h>500 I\M. 
llOKa He OlJ6Hb TIOHJ1T6H «J!aKT liiC'le3HOBeHHH HHTeHCllBHhlX BCTIJI6CKOB :JJI6KTpOHHblX 

.IIOTOIWB B IIayaax Ilplil HHJR6KD;H-ll :JJieKTpOHHbiX liiMIIYJibCOB B pelRRMe Eo=15 K:JB. 
Momno rrpep;rroJioJRHTb, 'ITO rrpR rrepexop;e 
K pelRHMY Eo=15 KaB, lo=0,5 A OT pemRMa 
E0=27 KaB, 10 =0,5 A (p;Hanaaon HaMene­
HHH HalJaJibHbiX TIHT'l-yrJIOB HHlR6KTHpye­
MbiX 8JI6KTpOHOB OCTaBaJICH npelRHllM) llC­
lJ63HOB6HHe paCCMaTpHBaeMJ>IX a«J!«J!eKTOB 
MOrJio 6MTb BI>IaBano yMenbmenHeM aMIIJIR­
TY}J;hl ll3JIYlJae~IOrO BOJIHOBOfO naKeTa B CBJ1-
3lil c yMenbmenHeM aneprrrH HnJReKTHpye­
MI>IX :JJI6KTpOHOB (H MOID;HOCTll HMTIYJibCOB). 
BaJI\HblM «J!aKTopoM p;JIH pacc~mTpRBaeMoro ~ 
B ;noli pa6oTe HBJienHH MOJReT OMTI> H TO, _ 
"'ITO p;JIH pemHMa Eo=27 m~B, l"o=0,5 A IIJiaa~ ~ .117 
~wrenepaTop, ncrroJibaoBanni>IH B aKcrrepH- t:s 
M8HT6 B KalJeCTBe }J;OIIOJIHHTeJibHOro HCTO'l- ~ 
HHKa ne:HTpaJiliiaaD;HH parmTbi, 6bm l!MKJIIO- ~ 
lJeH, a }J;JIJ1 HHlReKD;lllii ll~illYJibCOB B peJRHMe 
.E0=15 rmB, lo=0,5- BKJIIOlJeH. llpH BKJIIO­
lJeHHOM IIJiaa~rorerrepaTope na TeJieMeTpll- {! 117 
·lJeCI\OH aaiiHCH }J;JIJI :JJieKTpOHHOro p;eT6KTO- t 
:pa IIOJIBHJIHCb CHCTeMaTH'leCKHe IIOMeXH (B :::, 
TOM lJHCJie H B rrayaax Memp;y cepHHMH HM- ~ 
nyJibCOB rrymrrn), II08TOMY }J;JIJ1 pelRHMa ~ 
.Eo=15 K8B MOlRHO JIHIDb KOHCTaTHpOBaTb, "<; 

'ITO BCIIJieCKH 8JI6KTpOHHbiX TIOTOKOB B nay- '10 
SaX 1\leJRp;y HMrryJibCaMH HHTeHCHBHOCTblO 
j>107 CM- 2 ·c-1 ne na6JIIOp;aJiliiCb. 

l1,JIJI aarrycKa 26.1 1975 r. (CTIOKOHHhlH 
nepHop;) CTieKTp HaJiylJaCMbiX BO BpeMJ1 HH­
>KeKD;HH 8JieKTpOHHbiX llMTIYJibCOB BOJIH ·( ID < 
< Q e) CHJibHO OTJiliilJaJICJ1 OT CIIeKTpa }J;JIJ1 
15.Il 1975 r. («J!aaa BOCCTaHOBJI8HHJ1 cyfifiy­
prr). Ha pH c. 2, a rrpep;cTaBJien cneRTP }J;JIH 
:26J 1975 r., Ha pRe. 2, 6, 6 - CIIeKTp }J;JIJI 
15.II 1975 r. B CBJiaH c paami'IHeM cneKT-
poB 1\IOJRHO npep;TIOJIOlRHTb, 'ITO OOJiaCTb 
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fj!JIJ 8UU r, 11 ru. 1171717 

Prrc. 2 

TJ;HKJioTponnoro peaonanca }J;JIJI BOJIHOBoro naReTa /~150 Kfn;, M~300 Kfn; (26.I, pRe. 2, a) 
npH pacnpocTpaneHHH rraKeTa BBepx B}J;OJib reOllrarHHTno:H clmoBoli Tpy6mi 6MJia pac­
rroJiomena cyrn;ecTBenno p;aJibiDe oT paKeThl, '!eM p;JIJI naKeTa t~650 Kfn;, 6/~300 Kfn; 
(15.II). KpoMe Toro, Ha na6mop;aBmerocJI pasJIH'IHJI cneKT.poB BOJIH B ~mcrrepHMenTe 

.MOlRHO cp;eJiaTb aai\JIIDlJeHHe 0 TOM, 'ITO IIOCKOJibKY rrapaMeTpbl :JJieitTpOHHhlX nmyJibCOB 
(na'laJibHaJI ~meprHJI," CRJia TOKa H IIHT'l-yroJI) Obiilli op;HnaKOBhl p;JIJI o6oHx aanycKOB, 
a CTI6KTpbl liSJiylJae?t1biX BO BpeMJI liHlReKII;Hll BOJIH OTJIR'laJiliiCb, TO, IIO-BH}J;HMOMY, na­
paMeTpbl Ronoc«J!epnoii: rrJiaa~rn (n:, BepoJITHO, MarHHToc«J!epnoii:) 6J>IJIH paaJIR'IHM. Boa­
MOJRno, 'ITO aTo H 6I>mo ocnoBno:H npR'IHnoii: rroJIBJieHHJ1 paccMaTprrBaeMhlX B p;annoii: 
pa6oTe a«J!«J!eKTOB TOJibKO }J;JIJI sanycKa, OCyiD;eCTBJieHHOro B B03MyiD;eHHbiH nepllO}J;. 
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