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OmrcaHI>I :meKrpocl'aTJPiecrnre anamiaaropi>I )l;JIJI pern:crparvnr aJieKTpo­
BOB c aneprn:JIMH 0,5-12 7>96. PaccMorpeHI>I nx xapaHrepHCTH,KH H yqer 
tiJona. IIpHneJJ;eHhl rrpnMephl rroJiyqeJIHhlX )l;aHHI>IX. 

nncmme arrrrapaTyp~>~. Ha crryTHHKe «l\ocMoc-378>> (arroreii: 1740 ls:M, 

areii 240 1\:Jlt , HmmoHeHHe op6HT:&I 7 4°) 6:&mo ycTaHOBJieHo ~Ba H~eHTH'I­
•I.lX a:zeKTp OCTaTFI'IeCKHX aHaJIH3a'fOpa 38pHiReHHhiX 'I8CTHD; ~JIJI perHCTp8D;HH 

-KrpOHOB C 9HeprH.HMH 0,5-12 r.ae. IJ;eJI:& ili\CIIepHMeHTa- H3y'IeHHe IIOTO­
a.:IeKTpOHOB B BhiCOKOIIIIIpOTHO}i MariUITOc<!Jepe Jii HOHOc<!Jepe H COIIOCTaB­

Hne IIOJIY'IaeMLIX )l;8HHLIX C XapaKrepHCTMK8Ml'I l'IOHOC<lJepHOH IIJI83MLI 
C reOM8THl'ITHOM 8KTl'IBHO-

- biO [1- 3]. 
E.·m~~:-cxeMa rrpH6opa noKa­

na Ha <!JHr. 1. HopMamr 
.. BXO~LThi OKHaM 8H8JIH38TO­

'B OhlJIH opHeHTHponaHLI n 
TIIBOIIOJIOiRHLIX HarrpaB.rre­

!iiiHX. Ram~Liii: H3 arraJIH3aTo­
poB IIMeJI Mrrororn;eJienyro n;H­
mm~pwmcKyro OTKJIOHHIOID;YIO 
cncreyY, arraJiornqrryro orrH­
caHHoii B [ 4], 'ITO yneJIH'IH­
Ba:IO r eoMeTpiH'IeCIUIH <!JaKTOp 
rrpnoopa 6e3 rroTepH pa3pe­
marorn;eii: crroco6rrocTH rrpH 3Ha­
'lnre:ILHOM ocJiaoJieHHH <!Jorra 
or y :zLTpa<!JHoJieTonoro H3JIY­
'lerrrr.H CoJirrn;a. 0TKJIOHHIOID;a.H 
CIICTe1tia H3TOTOBJIHJI8Cb H3 ~H-

:zeKTpHKa, MeTaJIJIH3HpOB8JI8Ch 
II TIOKphlBaJiaCL qepHbiM HHKe­
:Ie:M. Ha nrryTperrrrHe coe;IJ;Hrrerr­
m.re Melli~ COOOH IIOBepXHOCTH 
OTKJIOHHIOID;HX IIJI8CTHH 1 IIO~a-
Ba:IOCb TIOJIOiRHTeJibHOe Haiip.H-

,---- - - -----, 

I ~ <1r 
I d1 

Ill 
Ill 
Ill 
Ill 

I 
I 
I 
I 
I 
I 

I 
I 
I 

I V" I 
L __ _ _ ___ _ _ __ _ _ _ j 

<I>n:r. 1 

meHIIe V, a nrrernHHe rronepxrrocTH 2 coe~HHHJIHCb c KoprrycoM npHoopa. 
II;:~;errTH'IHOCTb xapaH.TepHCTHK oT~eJILHhlX H'IeeK-arraJIH3aTopon o6ecrre'IHBa­
;:~aci> TIOCTOJIHCTBOM OTHOIIIeHHJI 3a3opa OT~eJILHOH H'IeHKH /1r K ee cpe~HeMy . 
parreycy r e p . B orrHcLrnaeMoM npn6ope ~or/rcp~0,14. ,[(JIH yMeHbiiieHHH BJIHH­
HIIJI y :rwpa<!J:uoJieTonoro H3Jiyqemim CoJirrn;a nonepxrrocTH OTKJIOHHIOID;HX 
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rmacTim ObiJUI cp;eJiaHbi pFiqmeHI>IMH. BoJIM3M KOJiJieKropa 3 paaMeru;eHa cer­
Ka 4 ITO;IJ; OTpMIJ;aTeJibHbiM TIOTeHn;HaJIOM -30 6, yMeHbiiiaiOID;a.II BeJIIPUIHY 
<J!oroTOII:a n n;enH IWJIJieKropa H TOKa BTopHqHoii ::JMHCCHH. CerRa 5 nop; orpH­
n;areJII>HhlM TIOT8HD;HaJIOM -60 6, npeii.IITCTBYH llpOHMKHOBeHIIIO i'lJI8KTpOHHOH 
KOMTIOHeHTbi TIJia3Mbl B llpOCTpaHCTBe Memp;y OTIWOH.IIIOID;HMM TIJiaCTHHaMH, 
aaiD;HID;aer BoiiipHMHTeJII> npnoopa or neperpyaoK. 8KpaHHhie ceTKH 6 npe­
TIHTCTBYIOT npOHHKHOB8HI1£0 3JieKTplilqecRHX IIOJI8H, C03p;anaeMhiX OTKJIOH.IIIO­
ID;MMH TIJiaCTHHaMH, Ha . KOJIJieHTOp 3 Iii BO BH8IIIHee npOCTpaHCTBO. 8JieKTpOHhi, 
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· nporne;a;rnne qepea aHami3ar op, nonap;aiOT Ha KOJIJieHTOphl 3, npncoep;nHeHHhie 
K ycHJinTeJIHM nocroHHHoro ToKa YilT. IIocJiep;HHe paaMeiD;eHhi B oJIOKe 
aJiei>TpOHHKH BMecre co craoHJIH3HponaHHhiM npeoopaaonareJieM Gil H <PopMH­
ponareJieM HanpHmeHHH Ha OTKJIOHHIOID;HX TIJiaCTHHaX aHaJUI3aTOpOB <f>H. 
Bxop;Hoii KacKap; ycnmrreJIH co6paH i::ro 6aJiaHcHoii cxeMe Ha aJieRrpoMeTpHqe­
cmiX neHro;a;ax M-10, ceToqHI>Ie TORH RorophiX He npenhrrnaiOT (2+5) ·10-15 a. 
,nHanaaoH :aaMepeHuii 10-13-6 ·10-12 a; IIIRaJia mmeiiHaH, CyMMapHaH eM­
ROCTb KOJIJieKTOpa OTHOCHTeJibHO KOpnyca H RaOeJI.II OT ROJIJieKTOpa p;o YilT 
;rJ;OCTHraJia 150 pF. AJIH yMeHbiii8HH.II TIOCTO.IIHHOH BpeMeHH H3MepeHHM (BXO;rJ;­
HOe conporHBJieHHe YilT 103 ToM) YilT HMeJI 3Haq:areJII>HiliM Koa<P<Pun;neHT 
ycnJieHM.II H OXBaTI>IBaJIC.II 100% -HOM OOpaTHOM CB.II3biO. AJIHT8JlbHOCTb nepe­
XO;rJ;HOrO npon;ecca ITO ypOBHIO 0,9 He npeBhiiiiaeT 0,2 ceK., qTO COOTB8TCTB;eT 
nocroHHHOM npeMeHH 0,06 ceK AJiuTeJII>HOCTh nepexop;Horo n ponecc pe­
mnMe 3aiiOMHHaHH.II 0,3 CeK 0TMeTHM, qTO IIpH BXO;rJ;HhiX ~ 
Temr, 6oJiorn:ux 6 ·1012 a, npeMeHa rrepexop;HI>Ix nponeccoB 
H YCHJIHT8Jlh ;rJ;JIHT8JlhHOe BpeM.II IIOCJie yMeHbiii8HII.II BXO::r'""" 
aarnKaJieHHI>Il\1 (Hanp:ul\-Iep, rrocJie crrrHa;-~a 6 ·10- 11 a ::: -

8JieKTpoHhi perucrpnponaJIIICh B qerblpl'x aue co 
cpep;HHl\III <mepmmm 1 O· 2 2· 4 2 II .5 

t;TBYIOID;FIX OTI\JIOH.IIIOID;ID 
xo;a;e 11: OOJII>IIIHM Harrp.lliH• 
meHFIH (no ypoBHIO 0,1) 
BHeiiiHHMn FIMTIYJII>caMH < 

MOCTH OT Bhl6paHHOrO ITO 
D;IIII Cll8II:Tpa COCTaBJI.IIJIO ~ 

XapaHTepncTmm aHaJ 
KYYMHOM KaMepe nyreM 
3JieHTpOHOB pa3JIMqHJliX 3 
6o.rrhmee paccTOHHFie TaR 

10 ' Jia ~ . IlJIOTHOCTb II O;IJ; 
HeoOJihiiiOro D;l!IJIHHp;pa <J; 
cPOKYCHpOBaTb B IIpOII3BO; 
no aap;aHHoMy aaiwHy. A l 
o6ecneqFIBaiOID;eM ero nm 
ll03BOJI.IIJIO onpep;eJIHTb TIJ 
A6comorHaH ro•mocro yc 
aHamiaaropa n rranpan rreJ 

Ha <Pnr. 2 npe;a;cranJie 
paaJinqHI>Ix nanpHmeHnil: 
y KpHBhlX) H E.=1 1£36 Il 

HOM nonepxnocTHl\I OTKJio: 
no poT Ha yroJI ~) EI n epm 
y roJI a). IIo.iJ:yqeHHhle a1; 
qeTa aHaqeunii r eoMerpn<J 
pa. R'ar~: noKa3hiBaer <Prrr . 
pinHbl. HFime npnne;a;errhi 1 

Br,urrpi.tm no IIanpJimennro - 1 
'Yr.rroBoe pa3pemeHrre no B II 
3nepreTJI'IeCiwe paepemeHrre 
To me, ,n;.rrH II3oTporrnoro rro1 
8neproreoMeTpH'IOCKIIH <lJaiiTO 
qyBCTBJITOJII.HOCTb R HanpaB:II 
To me, Ii: H30TpOIIHO~IY IIOTOR' 
JJ:nHaMH'IOCKJIW ,Il;Hii'IIa30H II3~i 
IIocToHHHaH BpeMeHrr ycrr.'!IIT€ 
BpeMJI rrepexo,n;noro npoi\ecca 

HHTepBaJIOB, COR. 

ApeM<P BbiXOp;Horo rrar 
TepnaJie or - 10 n;o +40° 1 
llp.1Iffi8HFI.II Ha OTK.'IOHHIOID;I 

YqeT <Porra II ;a;peii<J!a 
H03BOJIFIJI BhiHBIITh B;-IH.fiHTI 
na ycnJinTeJIFI npn ohlcTpli 
JIIPIEie <PoHa npn nepece'leE 

.nJI.II KOHTpOJI.II p;peft<Pa 
;rJ;OHOJIHIITeJihHhiM 3-ceKyH)l 
OTRJIOHHIOID;HX ITJiaCTEIHaX. 
TOJihKO ;rl;O 25 6, Tal{ 'ITO f 

HhiM Ha periiCTpan;EIIO 3JI81 
MOrJia llpOHIU\aT~ B aHaJIIJ 
HHJio yqer <Poiia B Tex o6J 
CTpnponaJIEICh. M3-aa 3a~n 
HOB Ha CeTKe 5 npnoop B 
l'pap;yMpOBRII, TaK 'ITO HH' 



pa 3 paaMem;eHa cer­
u.marom;a.H BemPnmy 
H. CerRa 5 no)]; orpH­
[QBemno :meKrpoHHoii 
IOIIJ;HMII llJiaCT~IHaMH, 

. HHhle cerKn 6 npe­
n;aBaeMhiX OTKJIOHHIO­
rpaHCTBO. 8JieKTpOHhl, 
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r:.r 3, npncoe)l;nHeHHbre 
paaMem;eHI>I B 6JioKe 
1areJieM CII n cpopMH-

aHaJinaaropoB C!>ll. 
~ Ha ~meKrpoMerpnlle­

:naror (2+5) ·10-15 a. 
a.H. CyMMapHa.H eM­
KOJIJieKropa p;o YIIT 
~II H3MepeHHH (BXOp;­
llbHbiH K03cpcpnu;neHT 

,IJ;JIHTeJihHOCTb nepe­
K., lJ:TO COOTBeTCTByeT 
wro npou;ecca B pe­
D;HI>IX TOiiaX YCHJIII­
CCOB yBeJUI'IHBaiOTCH 
))l;Horo roKa ocraercH 
i0-100 ceK.). 
~CKHX HHTepBaJiaX CO 
;raHOBJieHHH COOTB8T-

HccJie,n;onan.u:JI np.u: noMo:rn;.u: l1C3 <<KocMoc-378>>. 3 5 

.yx>m;nx or:nJIOHJiro~nx Hanpmi>:eHliifr He rrpenbiiDaJIO 0,08 cmc. npn nepe­
"ie N 6o:ri>mmr HanpHii<eHHJIM (no ypoBHIO 0,9) n 0,2 cei<. npii cna)l;e HanpJI­
HIIH (no y poBHIO 0,1) . <f>opMIIpoBaTeJII> HanpameHHJI C/> II . cnHxpoHH3oBaH 
enmrmn II:\IIIYJibCaMn c qacrorofr 1 liiJIII 1/3 Uf. TaKHM o6paaoM B aaBncn­

TII or BI>I6pamroro no rwMaH)l;e c 3eM.rrn pemnMa pa6or1>r BpeMJI perncrpa­
cne:nrpa COCTaBJIJIJIO 4 HJIH 12 ceK . 

XapaNrepncrmm aHaJinaaropoB orrpe)l;eJIJIJIHCb :mcnepnMeHTaJII>HO B Ba­
.. _Hoii :naMepe rryreM liiX ooJiylleRnJI mHpOKHMH O)l;Hopo)l;HI>IMH rryllr\aMn 

.:teNrpoHOB pa3JIHlJ:HhiX 3Heprnfr. 8Jier<rpoHHaJI rrymKa 6I>ma OTHeceHa Ha 
;n,mee p aCCTOJIHHe, TaR lJ:TO paCXO;:J;HIIIOCTb nylJ:Ka 3JICKTpOHOB He npeBbiiDa­

e. ilJIOTHOCTb H O)l;HOpO,ll;HOCTh llYlJ:Ka IWHTpOJIIIpOBaJIUCb C llOMOID;biO 
- :n.moro WIJIIIH,D;pa <f>apa)l;e.H. 8Jier~:rpoHHI>Ifr nylloK MOmHo OhlJio raHme 
h~TllpOBaTb B IIpOH3BOJibHO~i T01IKe BXO,ll;HOrO OHHa npn6opa lii nepeMem;aTb 
aa::~;aHHOMY aarwHy. AHaJinaarop paa·Mem;aJicJI Ha rroBoporHoM ycrponcrBe, 
nelJ:IIBaiOm;eM era llOBOpOTbi BOKpyr )l;BYX neprreii)l;HI\YJIJipHhiX OCeH, lJ:TO 

JBO.~JI:ro orrpe,ll;eJIJITh nponycr~:amre anaJinaaropa no mo6oMy HanpaBJieHmo. 
- O:IIOTHaJI TOlJ:HOCTb ycraHOBHH yrJia MHii\)l;Y HOpMaJibiO H BXO)l;HOMY OI\Hy 
a;maaropa II HarrpaBJieHHeM llOTOHa 3JieKTpOIIOB COCTaBJIJIJia ~1,5°. 
Ha cprrr. 2 upe)l;craBJieHbi ceprm yrJIOBbiX xapaKrep:ncrr-m: aHaJinaaropa AJIJI 

3.:Ili'IHI>IX nanpamemrii Ha OTHJIOIUllOJJJ,HX liJiaCTIIHaX (yr<a3aHhl n;ncppa'M:H 
,- NpnBI>IX) H Ee=1 1we npu Bpam;emnr aHamraaropa BOI\pyr ocu, napaJIJieJib­

ii llOBepXHOCTJIM OTI{JIOHJIIOIIJ;HX IIJiaCTI>II:I B liJIOCHOCTH BXO)lHOrO OKRa (no­
pOT Ha yrOJI ~) lii neprreH)l;HHYJIJipHOi i HM B TOll ii<e IIJIOCIWCTH (nOBOpOT Ha 
.~ a) . ilo.iiylJ:eHHI>Ie :mcrrepnMenraJII>Hbre )l;aHHhle ucrroJII>30BaHhl )l;JIJI pac-

Ta 3HalleHIIH reoMerpnllecHoro H sneproreoMerpnllecrwro cpaKropoB npr<~:6o­
. naN IIOKa3hffiaeT cpnr. 2, xapar<TepHCTHKH npFr6opa HeCHOJihHO aCHMMeT­

II'Illbl. Hume rrpiiBe,ll;eHI>I ocnoBHhie xapaKrepucrrmn rrpn6opa: 

'9worpl>Irn no IIanpmReHHIO - E I e V 
-r.1onoe pa3pernemre no ~ .u: a (yponenh 0,1•; E=Ecp) 

... aepren r'lecrwe paepernen.u:e ,n;JI·JI naupaBJieHHoro norOTm 
a>e, ,!l;Jili II3orponnoro noroKa 11E/Ecp (yponeHh 0,1) 

HeproreoMerpH'IecKn:ii: <iJar<rop, cJt2crep. niJIJ 
i~'liCTBIIT6JlhHOCTh K HanpaDJI6HHOMY noTOHY, CJt-2cen- 1niJIJ-1 

-:: me. R II30TpOnHoMy nOTOHy, CJt2cen-1naiJ - 1crep-1 
_UBa:MII'l6CKIIlr ,n;n:a:na30H H3M6peHIIH 
ilOCTOHHHaH npeMeH.u: yc.u:JIHTeJieii', ceK 
Bpe:nH nepexo.n;noro npou;ecca nepei\JIIO'leHIIH aneprer.u:'lecrmx 

HHT6pBa.JIOB, CeK. 

2,8 
:(180 4'30 
· +b-2> ±.o;5, 

1•,'()/Ecp (nae) 
5·104/E (~> a iJ) 
6·W5/E (na11) 

60 
0 0'6 

0,08:.__0,2 

;:J;pencp BI>IXO)l;Horo Harrpaii<eHna r<aJI\)l;oro us YilT B reMrreparypnoM HH­
-l'pBaJie or -10 p;o +40° B reqenlire 5 qac. He rrpeBI>IlllaJI ±0,1 e, a p;pefrcp na­

pameHHJI Ha OTHJIOHJIIOIIJ;HX IIJiaCTHHaX He 6oJiee ±2% . 
Y lleT tfJoHa .n ,ll;peii:tfJa HYJUI ycnJIHTeJia. AHaJIH3 noJiyqeHHhiX p;aHH:r:.rx. 

noJBOJIHJI BhiJIBJilTb BJIHJIHne yJII>rpacpHoJieroBoro naJiylleHHJI CoJIHn;a, HaBO)l;OR 
ua ycrmureJin rrpn 6hlcrphlX H3MeHeHH.IIX noTeHu;naJia crryrmma, a raRme Ha­

' :JlllJ:IIe cpoHa llpH IIepeCelJ:eHHH pap;uan;HOHHI>IX IIOJICOB. 
;l;JIJI KOHTpOJIJI ,D;peii:cpa YilT H yqera cpona rrpe)l;ycMorpeH cneu;naJII>III>Ifi 

.:IOllOJIHHTeJII>HhiH 3-CeKyH)l;HbiH UHTepBaJI C He3HalJ:HT8JibHhiM IIOTeHn;HaJIOM Ha 
OTN:IOHJIIOID;HX rrJiacrnHax. ilpai<TH'leCI<H aror rroreHu;naJI y)l;aJIOCh CHH3HTb 
TO.ThKO ,!1;0 25 6, TaR 'qTQ aHaJIH3aTOp B 3TOM HHTepBaJie OI<a3aJICH HacrpoeH­
BhDI Ha perHCTpan;InO 3JieHTpOHOB C 3HeprHJIMH ~30-100 86, lJ:aCTb KOTOpbiX 
Mor:ra rrpoHHI\aTI! B aHaJinaarop qepea cerKy 5, lJ:TO B pa,ll;.e cJiyqaeB aaTpy,ll;­
BJI:ro yqer cpona B Tex o6Jiacrax, r)l;e rarme aJieKrpOHbi p;encrBHTeJibHO pern­
CTpnpoBaJIHCh. l:Ia-3a 3aMeTHOrO pacceJIBHJI 3THX MaJI03HeprHlJ:HbiX 3JieHTpO­
BOB Ha cerRe 5 npn6op B aTOM )l;Hanaaone aHeprHll: rpe6yer )l;OIIOJIHHTeJibiiOH 
l·pa)lYIIpOBRH, TaR 'qTQ HHTepnpeTaiJ;HJI )l;aHHhiX B 3TOM )l;Haiia30He IIOJia 3a-
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Tpyp;HeHa. .ll:JIH npo6JieMbi ytieTa cpoHa cym;ecTBeHHO, 'ITO natiaJI~>HaH tiaCTb 

paCCMaTpHBaeMOI'O HHTepBaJia )J;JIIITeJibHOCTbiO OIWJIO 0,8 Cen:. CB06op;Ha OT pei'Iii­

CTpan;JiUI MaJI03HeprH'!HbiX 3Jiei-tTpOHOB, Tali: IWK B Te'IeHHe 3TOI'O BpeMeHH 

IIpOHCXO)J;HT cnap; HaiipameHHH Ha OTK JIOHHIOID;IIX llJIRCTHHaX OT 3000 )J;O 25 8. 

OJieKTpOHbi 60JII>IIIHX 3Hepi'Hli perrrCTpnpyiOTCH 3)J;CCb C MCHbiiiCM acp<fJeHTHB­

HOCTbiO, '!eM B OCHOBHbiX 3HepreTII'IeCRIIX IIHTepBaJiaX, Tail: Hal{ BpeMH CIIap;a 

n BpeMH nepexo;n;Horo npon;ecca B ycrrJirrTeJie cpaBHHMJ>I. B pa;o;e cJiytiaeB aro 

II03BOJIHeT orrpe;o;eJIHTb BeJirr'IHHY <fJoHOBJ>IX TOROB ycn JirrTeJIH. Xapari:rep aa­

rrnce:H: TOHOB B paccMaTprmaeMoM rr coce;J;HIIX c HIIM nHrepBaJrax Ha paaJIH'l­

HJ>IX Y'IaCTKax op6nrJ>I crryrHHHa rroKaaaH na qmr. 3. BepTl!IKaJibHbie .iUIHHH 

paa;o;eJIHIOT aHepreTHtiecKne ~IHTepBaJibi. B n;eHTpe - r>amr6pan;noHHM:i-i: Imrep­

BaJI, crrpaBa- HHrepBaJI Ecp =8,5 11,3 8, cJieBa- E c:> = 'l 0 1J,J8 (BpeMH HarrpaB­

JieHO CIIpaBa HaJieBO). IlepBMI 3aiiJiiCb OTHOCHTCH R o6aaCTJI B6JIII3H 3HBa TOp a, 

r,~e aJieri:rpoHJ>I o6J>NHo ne perncrpHpyiOTCJI. Ran: BII;D;HO, ypoBeHJ> ormera Ha 

Ha'laJIJ>HOM ytiaCTHe paCCMaTpHBaeMOI'O J,JHTC]JB a Jia TaiWii rt:~e, RaK 11 B OCHOB­

HbiX HHTCpBaJiaX. He60JibiiiOii BCliJICCK B IIa'IaJie IIHTepHE<Jia Bbi3BaH 3JICii:T]JH­

'leCIW M naBo;o;Hoi'r rrpn rropeHmo•reHHll OTRJIOHHIOIIWI'O uarrpameHIIJI. BTopaa 

aaiiHCb aHaJIOI'H'IHa rrepBOM. 0Ha liOJIY'leHa 13 IID.'IHpHOH IIIaiiKe B HO'IHOe Bpe­

MH. CrryTHHK Haxop;HJICH B TCHH 3eM.:nr. RaR H B rrepBoM cJJytiae, a;o;ecJ> OTCYT­

CTBYIOT 3Jiei{Tj)OHbi B OCHOBHI>IX HHTCpBaJiaX (0,5-'12 1>3 6), HO 3apei'HC'fPHpO­

BaHbi H HTeHCHBHbie- rroTOKH <JJICHTponoB MaJIJ>Ix aHeprnH: ~0,1 1>36. TperMI aa­

rrnc& - rrpHMep OTCYTCTBIUr Tarnrx aJieKrpoHOB. Harwnen;, Ha· nocJJep;HeH: 

3aiiHCH, IIOJIJ''ICHHOM B aBpopaJIJ>HOM 30He, na6mop;aiOTCH ImH MaJI03Hepi'Ii1'!­

Hbie 3JieHTpOHI>I, Tal{ H 3JIOI{Tp0Hbl 6oJib)IUIX 3HeprH}I (IIOCJIO)J;HHO TBK:I-HO H BO 

npeMH o6paTHoro xo;o;a (crrap;a) HarrpHmeHMJI). 

([JQH IIpH IIpOXOlli)J;OHHH pap;Ha!IHOHHbiX TIOHCOB TIOHBJIJIJICH B BH;D;e OTpHn;a­

TeJIJ>HOI'O TOI{a B n;errn KOJIJieHTOpa, MO)J;JIOHHO MOHHIOID;OI'OCH BO BpeMeHII II rre 

aanncam;ero or rrarrpmFiemm na OTKJIOHJIIOID;HX IIJiacrnrrax. MaHCHMaJIJ>Hbie 

3Ha'leHHH <fJoHa HeCHOJibHO C)\'ICIIJ;eHJ>I B CTOpOHy BbiCOHHX IIIIIpOT OTHOCFITOJib­

HO MaHCIIMyMa FIHTOHCIIBHOCTH 3JIORTpOHOB C E.;;;:,40 1>36 ( 5]. IlOJIBJieHHe 

<PoHa Bbi3Barro J{aR rrpHMbiM Boa;o;eH:crnueM npoHHHaiOm;eH: pa;o;nan;nn (aam;nTa 

KOJIJieRTOpHOI'O Y3Jia ~0,3 e/C.il't
2
), TaR, TIO-Bli)J;HMOMy, H paCCCHHHeM 3apHlliOH­

HblX 'IaCTiil~ B OTIWOHHIOTI~eM CHCTeMe aHaJIH3aTopa. 

BJIHHHHe ym,TpacpHoJieToBoro naJrytieHHH CoJIHn;a cr<a3J>IBaJIOCb B noJIBJie­

HHn: IIOJIOlliHTeJibHblX TOROB B n;errH ROJIJICI\TOpa, yBeJIII'UIBaiOID;IiiXCH IIplil 

pocre ocne~eHHOCTH nxo;n;Horo oHrra aHaJIH3aTopa. ToR ;o;ocTHraJI ~3 ·10-12 a, 
'ITO coorBeTCTByer ocJia6JieHHIO noa;o;eH:cTBHH yJI~>rpa<fJHoJieroBoro H3JIY'leHn:H 

Ha HOJIJIOKTOp B ~3 · '10' pa3. Ilpep;IIOJieTHJ>Ie :HCTII>ITaHHJI TIORa3aJIH, 'ITO TaROe 

OC.Tia6JieHHe COCTaBJIHJIO ,ne MeHee 10' pa3, a B CXO)J;HOII ROHCTpyi\~HH [ 4] 
6J>IJIO )J;OCTHI'HYTO OCJia6JieHHe ~106 pa3. JtlaMepeHHH C 6oJiee HHTeHCHBHbiM 

IICTO'IHHIWM YJII>Tpa<fJnoJieTOBOrO H3JiytieHHJI ITO)l;TBep)J;HJIIil J{RJ{ BeJIH'IHHy, Tal{ 

II HanpaBJieHHe OCTaTO'IHOI'O <fJoTOTORa, Ha6JIIO)J;aBIDei'OCH Ha CrryTHHKe. Ilo­

Bli)J;liMOMy, HMeJI MOCTO 3Ha'!IITCJibHI>IM nepeHOC cpOT03JIORTpOHOB C ROJIJIOKTOpa 

Ha rwpnyc rrpu6opa, arraJiorntino TOMY RaK 3TO Ha6mo;o;aJIOCJ> B [ 6]. RaK BH;D;­

Ho, )J;Ba paCCMOTpeHHbiX HCTO'IHHI\a <fJoHa 'IaCTli'IHO IWMIIeHCHpyiOT p;pyr 

p;pyra, Bb13biBaJI TORH llpOTHBOIIOJIOlliHOI'O narrpaBJieHHH B n;emi KOJIJIORTOp a. 

HaBop;KH Ha ycFIJIHTeJIJ> 6~>mn: o6napymeHJ>I B nn:;o;e nepHO;D;H'lecRn: n oBTO­

pmom;nxcH. BCIIJICCKOB, IIOJIBJIHBIIIHXCH B MOM9HTbl Q6paTHOI'O XO,!:(a IIIJ:JOOO aa­

HI>IX HarrpamenHM, rro;n;aBaeMJ>IX Ha 30H)l;bl JierrrMIOpa J{aiHp;bre 20 ceR. = 
IIocHOJibRY B HaaeMHJ>IX ycJIOBFIHX yrmaaHHJ>Ie nano;o;rnr He n oHB:JJL 

CBH3aHbi C HaJIFI'IHOM BORpyr CIJyTHHRa HOHOCcpepHOM II."Ja3l.ILI fs..~__,..,_ 
HBJIHJIHCb FI Ha cneTy H B TeHH 3eMJIH). AMnJinTy;n;a ncrr."'eCR 

HOCTI> CJIOil{HbiM o6pa30M 3aBHCHT OT BbiCOTI>I, ORpya;aiO J"O::X::Z::::_ 

Tan;n:n c rryTHTIHa OTHOCIJTeJibHO HanpaBJieHIIH H a C 
HnTHoro noJIH n ;o;p . B cpep;He:u H ano:nm ~~:onr;~~iL 

HccJie~oB 

BCTIJieCKOB MHHHMaJIJ>Ha B 

Tpan;Hn nJia3Mbl. Ha BJ>Ic' 

Jin6o He Ha6JIIO)J;aiOTCJI. ~ 
'!eM OHH 6oJIJ>me, npn:'IeliJ 

pei'IICTpa~IIH liHTeHCIIBHI: 

J 

""' "' "' 
';;:;.. 

2 !::: 
"' ...: ,., .., 
<..> 

.,.,; 
I 

~ 
.._'-> ·-~ . 
<::."' 

••• 
JJ 

B 'laCTHOCTiil 3aMeTHaH, ,! 

JiaKCa!IHH BCIIJieCROB, I'OE 

CTpOMKll IIOTeHn;IIaJia CIT~ 

TpHtieCKiiiX TIOBepXHOCTeii 

cym;ecTBeHHo 6nrcrpee. 

B (7]. 
HeKOTOpbie ocooeHHO• 

JKHliia 3aiiOMHHaHHH o6ec 

HOiii 3HMOM B cenepHOM I 

B IOlliHOM IIOJiymapHiil B : 

Ha6JIIO)J;OHIIM RaR B HO'IH> 

~OCTHI'aJIHCb HHBapHaHTB 

mn:pOTHI>IX BHTKOB C HaH( 

Hl>Ie )J;BYX xapaRrepHbiX 



I, 'ITO HaTJaJinHaH 'IaCTb 

0,8 ceK cno6op;Ha oT perJI­

reTJeHHe 3TOI'O BpeMeHJI 

LCTHHaX OT 3000 ,!1;0 25 B. 

b C MeHnllleM 3cJlcJleKTHB­

lX, TaK KaK npeiVm crra,n;a 

Mnl. B pa,n;e cJiyTJaen 3To 

cu.rrnTeJia. XapaKTep aa-

IIHTepBaJrax Ha paaJin'l-

3. BeprnKa JinHnre .rrnnnn 

KaJin6pa:o;noHHnii1: nnrep-

1.0 1WB (npeMH HarrpaB­

}.-JaCTJI n6mi3n armaropa, 

~no, yponeHn OTcTJeTa ua 

I..:Oii me, KaK II B OCHOB­

~pnr..;ra Bni3BaH 3Jiernpu­

·o narrpnmemm. B'iopaa 

Jl:i: rnarrKe B HO'IHoe npe­

:mr c.-ryTiae, a,n;ecn orcyT-

J>ae) , HO aaperHcrpnpo­

liiT ~0,1 nae. TpernH aa­

!anouc:o;, Ha· rrocJiep;Heii: 

FOTCH naK MaJI03HeprH'l­

(IIOC.'Ie,J;HIIe T3KfK8 Ii£ BO 

HB.'IH.J:CH B BH)J;e OTpH:o;a­

l(erOCH BO BpeMeHH II He 

~runax. MaKCHMaJinHnie 

liiiX lliiipOT OTHOCHTeJin­

Q nae [ 5] . IIoaBJieHHe 

lll,eii pa,J;ua:o;nn ( aalll,HTa 

rr pacceaHrreM: aapameH-

Cna3niBaJIOCb B IIOHBJie­

yBe.J:II'liiBaiOI:o;H:XCH IIpH 

lli ,J;OCTIII'aJI ~3 ·10- 1 2 a, 
piiO.J:eTOBOI'O H3JiyTieHIHT 

IIH IIOHa3aJIH, 'ITO TaKOe 

~oir :KOHCTpyKIJ;HH ( 4] 
C 6oJiee HHTeHCUBHhiM 

II.J:II EaR BeJIH:'lliiHy, Tal~ 

·oca Ha crryTHime. IIo­

reKTpOHOB C KOJIJieKTOpa 

p;aJiocn B [ 6]. KaK Bnp;­

o KO::IIIIeHcnpymT ,n;pyr 

IIH B :o;emi 1\0JIJieKTOpa. 

e nepnop;nTiecKH noBTO­

aTHoro xo,n;a nnJioo6paa­

L rmm,n;nre 20 ceK. [ 1]. 
·\II He IIOHBJIHJIHCb, OHH 

IIJia3Mbi (HaBO,D;KH IIO­

)IIJieCKOB H HX )J;JIHTeJin­

!IOI:o;HX ycJioBHH, opHeH­

r:o;e, HanpanJieliua Mar­

aJinHni, a ,D;JIHTeJinHOCTh 

MccJieAOBaHHJI npH noMOIIJ;H MC3 «RocMoc-378>>. 3 7 

BCIT.J:eCROB MHHHMa.JinHa Ha MaJiniX BbiCOTaX, B o6JiaCTH ll!)BhillieHHOH KOHD;eH­

Tpan;mi nJiaaMDI. Ha BnrcoTax, 66JinlliHX ~1000 r>.ilf,, nanop;KH JIH6o cJia6ni, 

.::moo He HaOJIIO,D;aiOTCH. MomHO TaKme OTMeTHTh, 'ITO BCIIJI8CKH TeM KOpOTie, 

'I8:ll OHH 60Jiblli8, llpH'I8M HX )J;JIHT8JlbHOCTb yMeHnlliaeTCH TaKme B OOJiaCTHX 

perncTpan;HH HHTeHCHBHniX aJieKTpoHHniX IIOTOKOB. Bee 3TH oco6eHHOCTH, 
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B 'laCTHOCTH 3aMeTHaH, )J;OCTJII'aiOID;aH HeCIWJibKHX CeKyHp; )J;JlliiT8.linHOCTb pe­

JiaRCaiJ;HH BCIIJieCKOB, I'OBOpHT B IIOJin3y npep;IIOJIOJReHIIH, 'ITO npo:o;ecc nepe­

CTpOHKH IIOTeH:o;HaJia· crryTHHKa CBH3aH C aapameHH8M: H paapH,!J;KOH )J;H3JieR­

TpH'l8CKHX ITOBepXHOCTeM, llOCKOJinKy p;pynre npo:o;eCChi )J;OJIJRHbl npoTeKaTh 

cyi:o;eCTBeHHO 6nrcTpee. Ha B03MOJRHOCTn rro,n;o6Horo MexannaMa yRaaaHo 

B [7] . 
HeKOTOpbie ocooeHHOCTH IIOJiy'leHHbiX p;aHHbiX. XapaKTep opOHTbi H pe­

i:KHMa 3aiTOMHHaHHH o6ecneTIHBaJrH pei'l!ICTpa:o;HIO 3Jlei-\TpOHHbiX ITOTOKOB MeCT­

HOH 3HMOH B CeBepHOM IIOJiymapHH B TIO'IHOM CeiiTOpe H MeCTHbiM . JleTOM 

B 107RHOM llOJiyrnapHlii B llpHIIOJiyp;eHHbie TJaCl>I, '11'0 o6yCJIOBHJIO B03M07RfrOCTh 

na6Jimp;eHHH rmK B HO'IHOM, TaR H B p;HeBHOM Kacne [ 1-3]. Ha pa,n;e BHTKOB 

,n;ocTnraJIHCb HHBa.pnanTnnre rnnpoTDI ,n;o 82°. MMeeTCH TaRme rpynna HH3KO­

m:upoTnnrx BHTROB c Ha:n6oJI:biiiHMH A~60-65°. Ha cpnr. 4 H 5 noKaaaHl>I )J;aH­

H l>Ie ,D;ByX xapaKTepHbiX BHTI\OB (HH3KOlliHpOTHOI'O - 13 lii BbiCOKOIDHpOTHO-



8 A. II. PeMH30B, M. 3. XoxJIOB 

ro -173, 8- TIFIT'I-yroJI), pa3JIFI'IaiOTIJ;FIXC.II TaKme ypoBH6M reoMarHiiiTHOll 

aKTHBHOCTFI. IlOTOI{FI 8JI6KTpOHOB Ha 13-M BliiTKe (18.Xl 1970 r.) na6JIIO)l;a­

JIFICb B MarHFITOB03MYTIJ;8HHI.IH nepHO)l; TIOCJie MarHH'l'HOll 6ypFI C BH63aTIHhlM 

na'laJioM B 12 :.r. 25 M . UT, OKOH'IFIBITieii:c.II na cJiep;yrom;Fiii: p;enh. Bo BpeM.II 

na6Jiro;n;enH.II aJieKTponn~>IX noTOROB (15 '1. 23 M. 40 c.- 15 '1. 35M. UT) 
Kp=4-. B yKaaannoe BpeM.II cnyTHFIK naxop;HJICH B TeHH 3eMJIH na BbiCOTax 

250-270 Klt·t. Y'laCTKH FIHTencFIBHbiX nano;n;oK HCKJIIO'IeH~>I, MaKCHMaJII>noe 
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ana'leHHe A=67° npHxo;n;HTca na 11-IeCTnym noJIHO'lb. 8JieKTponnhle noTOKH 

aaperncTpnponanhl na cym;ecTBenno rvrenbiTIHX A (l\.=55767°) no cpannenHIO 

c o6I.I'IHbiMH (A>65°) )l;JIH cnoKoii:HbiX reoMarnHTHbiX ycJIOBHH. B npFinoJiy­

;n;ennhle 'laCbi Ha aTOM BHTRe MaKCHMaJII.HOe A paBHO 63,5°, H TIOTOKH 8JI6RTpO­

HOB He 6biJIH 3aperHCTpHpOBaHbl. 

BHTOR 173 30.Xll 1970 r. OTHOCHTCH K nepno;n;y yMepeHHOH B03Mym;en­

HOCTH. 06JiaCTH 8JI8KTpOHHI.IX TIOTOKOB paCTIOJiaraJIHCb BI.IITie 65°, Ha6JIIO)l;8HHR 

B TIOJIY)l;8HHble 'laCI>I OTHOCHTCJI I{ BbiCOTaM ~1700 h:.M. B o6JiaCTH ~biCOKUX 
ITIHpOT B HO'IHOM C8KTOpe 8JI8KTpOHbl o6bl'IHO He perHCTpHpOBaJIHCb ( lfJHr. 5) • 

'ITO, TIO-BFI)l;HMOMy, 03Ha'laeT BbiXO)l; aa rrpep;eJII.I aBpopaJII.HOH 30Hbl B TIOJIHp­

HYIO ITianRy. Boal'vromno, anaJiorH'IHhiii BbiXOp; B rroJIJipnyro ITiaiii'Y na 6oJiee 

HH3KHX TIIHpOTaX Ha6mop;aeTCH BO Bp8MJI MarHHTHOH 6ypn (lfJHr. 4). 

ConocTaBJienHe noKaaanHii: p;nyx p;aT'liHWB rroi{aar,maeT, 'ITO npeHrvrym;ecT­

nenni.IM HanpaBJI6HH8M 8JI6KTpOHHI.IX TIOTOIWB JIBJIH8TCH nanpaBJI6HHe K 3eM­

JI6, H B cpep;neM HHTeHCHBHOCTb ITOTOHOB BoapacTaer c yrvrenhiTieHHeM miT'l­

yrJia. ,Il;JIJI orrpe;n;eJieHHH IJOTOI{a 8HeprHFI, BHOCIIMOrO perHCTpMpyeMhlMH UO­

TOHaMH 8JI6I{ TpOHOB B HOHOclflepy, neo6XO)l;IIM II08TOMy TO'IHbiH Y'i8T TIHT'I­

pacnpe;n;eJieHHM. Ilo Upe;n;BapHT8JII.HI.IM OD;6HHaM np:u Y'16T6 CHJibHOH BhlTH­

HYTOCTH pacnpe;n;eJieHMM ~)l;OJII> MarHHTHOrO IIOJIH ITO narrpaBJI6HHIO !{ 3eMJie 

TIOTOK :mepr:rni '!aCTO BO llfHOrO pa3 npeBOCXO)l;ll T rrpep;eJibHYIO B8JIH'lliiHY, lii3-

YepJieMyiO npH6opoM )l;JIH cJiy'laJI nJiociwro crrei{ Tpa n l'I30Tponnoro pacnpep;e­

:IeHHJI no noJiyclflepe,- 3 ape· CJJ·t-
2cew,- 1

• KaH noHaaano B [ 2, 3], B o6JiacTax 

3aMeTHOrO BbiCbiiTaHIIH 8JI6HTpOHOB na6mop;aJIOCI> 3aM6THOe IIOBbiiTI6HH6 8JI8n­

TpOHHOIT Te:unepaTypbl IT I\OHD;6HTpaiJ;HU HOHOC!flepHOM IIJia3Mbl. 



ypoBHeM reoMarHI!ITHOH 

l8.XI 1970 r.) rra6mo)J;a­

rrroii 6ypH c nrreaarrrrhlM 

IOm;uH: )J;eHb. Bo npeMa 
40 c.-15 1!. 35 l\f. UT) 
T8HH 3eMJIH Ha BbiCOTaX 

mol!eHbi. MaKCHMaJihHoe 
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'· ::heKTpOHHhle IIOTOKH 

=55-7-67°) no cpanHeHHIO 

oiX YCJIOBHH. B IIpHIIOJIY-

63,50, H IIOTOKH :meKTpO-

T yMepeHHOH B03MYIIJ;8H­

' Bbiiiie 65°. Ha6JIID)J;errna 

;.u . B o6JiaCTH BbiCOKI!IX 

g:cTprrponaJIHCb («f>nr. 5) . 
JpaJibHOH 30Hbi B llOJIHp­

prryiO mauRy rra 6oJiee 
6ypH (qmr. 4). 

;rnaeT, 'ITO rrpeHMym;ecT­

:cH rranpaBJierrHe K 3eM­

c Yli<IeHbiii8HH8M IIHT'I-
1 perucrpnpyeMhlMH rro­

ry TO'IHbiii Y1I8T IIHT'I-
Y'I8T8 CHJibHOI{ BhlTH­

HanpaBJI8HHIO K 3eMJI8 

~8JibHYIO B8JIH'IHHy, H3-

H30TpOIIHOro pacnpe]J;e­

o B [2, 3], B o6JiaCTHX 
l'HOe llOBbiiii8HH8 :meK­
Jia3Mhl. 

HccJiw~oBamm rrp11 rroMo~K HC3 «<\.ocMoc-378>>. 3 9• 
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