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0 MEXAHM3MAX M3JIYqEHMH M TPAHC<I>OPMAD;MM BOJIH 
CBMCTOBOrO .IJ:MAIIA30HA qACTOT, HABJIIO.IJ:ABillMXCH 

B aRCIIEPMMEHTE C MI-DKERD;MEll aJIERTPOHHbiX MMIIYJlb COB 
B MOHOC.<I>EPY ( <<APAKC>>) 

PaccMaTpHnaroTCJI Mex aHH3Mhr H3JIY1J9H HJI H TpaHclf>opllmD;HH B OJIH ;D;JIJI 
CBHCTOBOIO (w<Qc) ;D;HaiTa30Ha '!aCTOT ITO ;D;aHHbiM BOJIHOBbiX H 3M ep eHHR 
B yiTpaBJIJI9MOM 1lKCITepHM9HT9 <<ApaKC» C 3JieKTpOHHbiMH HMilYJibCaMH, HC­

KYCCTBeHITO HHJU9KTHpOBaHHbiMH B HOHOC!flepy. ,ll;JIJI aHaJil'IBa . B OJIHOBhlX 
M9XaHH3MO.B lil Ha6JIIO;D;aBIIUIXCJI B 3KCITepHMeHTe alf>lf>eKTOB CHJihHbiX B 3a HMQ­

;D;9HCTBHU BOJIH (w<Qe) lil 'laCTHD; (3JI9I\TpOHOB) l'I'CIIOJibBOBaHbl ;D;aHHble ITO 

IIOTOKaM 3JI9KTpOHOB, ITOJiy'!eHHbie C IIOMO~l;JO illHpOKOyrOJihHhlX ;D;9T9K­
TOpOB, ycTaHOBJI9HHhiX Ha paKeTaX, C 6opTa KOTOpbiX ITp01!3BO;D;HJiaCh HH ­

lli9KD;HJI 3JI9KTpOHHbiX HMITYJibCOB, H HaiTpanJieHHhiX BB9pX (HHlliiiHU n opor 
'!YBCTBHT9JihHOCTH geTeKTOpOB ITO :meprHH 3JI9KTpOHOB COCTaBJIHJI E~ 
~8 K3B), a TaKlli9 gaHHhl9 IIO BOJIHOBOMY H3JIY'l9HHIO (w<Qe), IIOJIY1J9H­
Hble C ITOMO~IO mHpOKQITOJIOCHOIO ITpH9MHHKa, ycTaiiOBJI9IIIIOIO IIa OT­

;D;9JIHBill9MCH OT paK9Tbl HOCOBOM KOHyCe. 

B ynpaBJIHeMOM .aKcnepnMeHTe <<ApaKC» [1] c IICKyccTBeHHO IIHmeKTIIp o­

BaHHhlMH 9JI8K'l'pOHH:blMH HMnyJII>CaMH B OKOJI038MHOH · KOCMH'l8CKOM nJia 3Me 

(noHoc<J!epa; MarHHToc<J!epa, £~4) 6:r,mn ocy~ecTBJieHhl ,n;Ba sanycKa paKeT 

c aJieKTPOHHhlM IIHmeKTopoM Ha · 6opTy. RoMnJieKc H3MepnTeJI~>Hoii annapaTy­

Phl H nporpaMMa aKcnepnMeHTa onncaii:r,r B [ 1]. Ha oT,n;eJIHBineMCH OT paKeT:r,r 

IiocoBoM KOHyce oLIJI ycTaHOBJieH mnpoKonoJIOCHMii npneMHHK ( 'IaCTOTHhlii 

,n;HanasoH H3MepeHH:i'r 0,1--;-5 Mrn;; H3MepeHHH npoBo,n;nJinc:r, no aJieKTp H'IecKoMy 

KOMnoHeHTY BOJIH). B · aTOM pa6oTe aHaJinsnpyroTCH pesyJII>TaT:r,r H3MepeHIIii 

,ll;JIH CBIICTOBOro ,n;nanasoHa 'laCTOT ro<Q • . (f<fce~1,3 Mrn;). BoJIHOBoii cn maJI 

,D;JIH aToro ,n;nanasoHa 'laCTOT 6:r,m Bhl,D;eJieH c noMo~:r,ro mnpoKonoJIOCHoro 

<J!HJII>Tpa , (~/~300 Krn;), cneKTpaJI:bH:blH aHaJIH3 CHrHaJia ,D;JIH . ro< Q. npOH3-: 

BO,D;HJICH pen;npKyJIHIJ;HOHHMM MeTo,n;oM [ 2] . .IJ:JIH 6oJiee noJIHOro paccMOTpeHHH 

MexaHH3MOB ll3JIY1J8HHH H TpaHc<J!opMaiJ;HH BOJIH npHBJI8'l8Hhl ,n;aHHhle a<J><J!eK­

TOB CIIJII>HhlX B3aHMO,ll;8HCTBIIM BOJIH · (ro<Q.) II 'laCTHD; (9JI8KTpOHOB) (3-5) . 
MsMepeniiH noTOKOB aJieKTpOHOB (Ed<8 KaB) npoBO,ll;IIJIHC:b c noMo~:r,ro mnpo­

KOYf OJII>HI>IX ,n;eTeKTOpoB (noJie speuns ,n;eTeKTopa 6:::::::±45°), y c TaHOBJieHHhlX 

Ha paK13TaX II HanpaBJI8HH:biX BBepx [ 1) . . 
.IJ:aHHbie 00 a<J>lPeKTaX CHJibH:blX B3aHMO,D;eMCTBHH BOJIHa - 'laCTIIIJ;bl (3-5]. 

PeayJI:r,TaTbi H3MepeHHii BOJIHOBoro CHIHaJia ro<!J.. .IJ:JIH sarrycKa paKeT:hi 

(15;IJ 1975 r.) (1), ocy~eCTBJI8HHOIO BO BpeMH <Jla3bl BOCCTaH OBJI8HHH cy66y­

pii, ,ll;JIH cepiiii 3JieKTpOHHhlX HMIIy JinCOB (Ha'laJin:S:aH 9HepriiH 9JI8KTpOHOB 

Eo::::::27 KaB, CHJia TOKa 10 :::::::0,45 A), numeKTIIpOBaHHhiX B HHrKHIOIO noJiyc<J!epy 

(Ha'laJII>Hhlii nHT'l-yroJI aJieKTpOHOB 80"d<n/2), B rraysax Me m ,n;y . HMnyJI:r,caMH 

Ha6JIIO,D;aJIHCb BCIIJI8CKH BOJIHOBOIO II3JIY1J8HHH ( ro<Qe) H IIOTOKOB 9JI8KTpOHOB 

(Ed<8 KaB) (pHC. 1, r,n;e samTpHXOBaHH:bie <J>nryp:r,r COOTB8TCTBYIOT CllrHaJia:M, 

H3MepeHHhlM BO BpeMH HMIIYJihCOB 9JI8KTpOHHOIO HHil\8KTOpa, He3amTpHXOBaH:_ 

H:bl8 - CHrHaJiaM B nayaax Mem,n;y HHil\8KTHpyeMMMH 9JI8KTpOHH:blMH HMn) JI:b-
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'lCCMOTpeHHH 

m:&Ie acpcpeR­

EIOB) (3-5). 
)ITJ;:&IO rrmpo­

'aHOBJieHH:&Ix 

rn~bi [3-5]. 
CKa paKeTbi 

eHHH cy66y-

3JieRTpOHOB 

> rroJiyccpepy 

I'!M:i:ryJI:&CaMH 

3JieKTpOHOB 

T CHrHaJiaM, 

IIITpHXOBaH­

MH HMIIYJI:b-

c aMH). Ilpn HHiHeKqHH aJieKTpOHHhlX HMIIYJI:&COB BBepx (80<:rt/2) (pnc. 2) H 
B rrepBo:M: 3arrycKe paKeT:&I (26.I 1975 r.) TaKne BCIIJieCKH B rray3ax He O:&IJIH 

saperncTpnpoBaH:&I (sarrycK 26.I O:&IJI ocyrn;ecTBJieH B crroKOHH:&IH rrep11op;). 

Ha pnc. 3 rrpep;cTaBJieH:&I THIIH"'IH:&Ie crreKTphl BOJIHOBoro cnrHaJia p;JIH . p;na­

rrasoHa ro<Qe, IIOJiy'leHH:&Ie MeTOJJ;OM peq'HpKyJIHqHOHHOfO CIIeKTpaJIJ>HOrO alia­

.JUI3a. BnJJ;Hhl »PRO BhlpameHH:&Ie MaKCHMYMhl Ha qacToTe ro~Q./2 (p11c. 3, a-e) 
JJ;JIH cnrHaJioB, H3MepeHH:&Ix BO BpeMH HMIIYJI:&COB. CrreKTp cnrHaJia, H3MepeH­

HOro B Op;HOH 113 nays Memp;y HMIIyJI:&CaMH, rrpep;cTaBJieH H_a pHC. 3, a. TaRHe 

-erreKTpM rroJiy'leHhl p;JIH cepnii aJieKTpOHH:&rx HMIIYJI:&COB, B KOTOpbiX O:&IJIH o6-

HapymeHhl acpcpeKTbi CHJI:bHhlX B3aHMOp;eHCTBiiH BOJIHa·- 'laCTHq:&I ( 3-5). 
PesyJI&TaT:&I aH:aJinaa :mcrrepnMeHTaJI&H:&IX p;aHHI>Ix. BJiarop;apH o6Hapy-

1KeHHOMY acpcpeKTY CHJihHI>IX B3aHMOp;eHCTBHH BOJIH ro<Q. H IIOTOROB 3JieKTpo-
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HOB Ed:-8 KaB, HaOJirop;aBrneMycH p;JIH HecKoJI:&KHx cep~:~ii · aJieKTpOHH:&rx HM­

rryJI:&COB, MOlliHO Hp;eHTHcpHqHpOBaT:& OCHOBHOH MexaHH3M H3Jiy'leHHH BOJIH 

.]J;JIH CBHCTOBOfO p;Haiia30Ha 'laCTOT f];JIH p;aHHOfO 3KCIIepHMeHTa - MeXaHH3M 

qHKJIOTpOHHoro II3Jiy'leHIIH BOJIH HHmeKTIIpyeMhlM aJieKTpOHH:&IM rry'IKOM. Pe-

30HaH-CHOe ycJIOBIIe JJ;JIH qiiKJIOTpOHHOfO MeXaHII3Ma 3aiiiiC:&IBaeTCH B BIIp;e 

•ffi-Qe=kV, ro<Q., OTKyp;a CJiep;yeT yCJIOBHe kttv. 8TO IIOJJ;TBepmp;aeTCH p;aH­

HbiMII aKcnepnMeiiTa: rrpii HHmeKqiiH aJieKTPOHHhlX IIMrryJI:&CoB BBepx (8p<rr,/2) 
BOJIHhl pacrrpOCTpaHHIOTCH rrpeiiMyiiJ;eCTBeHHO BHII3, II03TOMY CTHMYJIIIpOBaH­

HOe BhiCbiiiaHIIe II acpcpeKTbi BOJIHa- 'laCTl'l~bi He HaOJIIOp;aroTCH. IJpii IIHllieK­

qHII BHII3 (80>:rt/2) BOJIHbi pacrrpOCTpaHHIOTCH BBepx II3 OOJiaCTH •ro<Qe B 00-
.JiaCT:b ro-+-Qe (B CBH3II C yMeH:&IIIeHIIeM C BhlCOTOH Haiip.HmeHHOCTII reoMa!:HliT­

HOfO IIOJIH), npOII3BOJJ;H IIpii 3TOM HarpeB 3JieKTpOHHOfO KOMIIOHeHTa .IIJia3Mbi 

( 6). ;IJ;JIH II3Jiy>IaeMOrO BOJIHOBOfO •CIIrHaJia C H3MepeHHbiMII f];JIH CBHCTOBOrO 

p;IIaiia30Ha '!aCTOT CITeKTpaJI:&HhiMII xapaKTepiiCTHKaMII (piiC. 3) 3Ta OOJiaCT:b 

(ro-+-Q.) pacnoJiomeHa Ha B:&ICOTax h~2000' KM. BJiarop;apH co3p;aBaeMoii amr-

30TpOITIIH no TeMrrepaType T.~ T; 3a clJeT HarpeBa aJieKTpOHOB B o6micTII 

ffi-+-Qe B03HIIKaiOT YCJIOBIIH ;IJ;JIH pacrra;o;a CBIICTOB k 0 Ha CBIICThl ·k=-ko II 3BY­

KOB:&Ie KOJieOaHHH k,~2k0 (7). IJpii 3TOM CBIICT:&i acpcpeKTIIBHO B3aiiMO;IJ;eHCT­

BYIOT B o6JiaCTII ro-+-Q. c aJieKTpOHaMII MarHIIToccpepHoro KOJI:&qeBoro TOKa, 

-o6ycJIOBJIIIBaH- IIX CTIIMYJIIIpoBaHHOe B:&ICI>maHHe. CJiep;yeT no;o;qepKHYTI>, 'ITO 

acpcpeKT:bi CIIJibHhlX B3aHMO}J;eHCTBHH BOJIHa - '!aCTIIq:&I HaOJIIO}J;aJIIIC:b B Te'leHHe' 

IJ;HRJIOB paOOThi 3JieRTpOHHOfO IIHllieKTOpa npii IIHllieKqiiH cepHH 3JieKTpOHHhlX 

:ffMITYJihCOB BHII3 B 3ariycKe 15.Il 1975 r., ocyrn;ecT:QJieHHOM BO BpeMH cpa3:&1 
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BOCCTaHOBJieHIIH cy66ypu, u He Ha6mop;arrucb rrpu up;eHTli'IHOii rrporpa~n.m pa­

OOTbi aJieKTPOHHOro uHmeKTopa B 3arrycKe 26.1 1975 r., rrpoBop;uBmeMCH B crro­

KOMHbiii: rrepuop; [3]. ;Ll;JIH o6ocHoBaHHH rrJia3MeHHI>IX MexaHH3MOB, npep;Jio­

meHHbiX Bblille p;JIH o6'bHCHeHHH ;mcrrepuMeHTaJibHI>IX p;aHH~>rx, B pa6oTe [ 4] 
IIpiiBep;eHbl HeKOTOpbie pac•IeTbl C liCIIOJib30BaHHeM · Bpe~IeHli 3aiia3p;biBaHliH 

.BCIIJieCKOB · aJieKTpOHHbiX IIOTOKOB li BOJIHOBOrO li3JIY'IeHliH B rray3aX Memp;y 

IIMIIYJibCa~lli aJieKTpOHHOrO liHJKeKTOpa li aMIIJiliTY!J;bi BCIIJieCKOB. 

Pei:Rulr MaKcHMYM crreKTpoB li3Jiy'IeHIIH Ha 'IaCTOTe ro~Q./2 (pnc. 3, a-e) 
MOiKHO o6'bHCHIITb rrpu paccMoTpeHun . pe3oHaHCHbiX ycJioBuii: p;JIH H3Jiy'IeHHJI 

PHc. 2 

1!::) 0 
'l::> -10 

Pii!C.·3 

a 

PHC. 3 

Peanni: 27 KaB, ~f='iO Kfn;; ·r=0,3 MC. 3Ha'IeHHe al\HIJIHTYAl>I 0 (AB) COOTBeTCTByeT 
1 MB; 8-ii: n;HKJI pa6on1 uyiiiKH. a- 156,071 c; 3-ii: HMITYJihc, 8=4°; 6- 167,610 c, 2-ii: HM­
IIYJihC, 8=168°; e- 162,992 c, 16-ii: HMnyJihC, 8=88°; a- 156,100 c, weKTp myMa B rrayae 

CBHCTOB: v11 ~c/N, rp;e v 11 - cKopocTb u3Jiy'Iarorn;ux aJieKTpOHOB, N- rroKa3a· 

TeJib rrpeJIOMJieHliH fl;JIH BOJIH: 

N2 =1-rop.Z/[ w (w-Q. cos a)] ~ Wp/1 [ w (Q. cos a-w)], 

a=L (k, B), ffipe- rrJia3MenHaH 'IaCTOTa B oKoJiopaKeTHOii: o6JiaCTli rrJia3Men· 

HO-IIY'JKOBOrO pa3p.Hp;a [ 8] II/liJIII B neii:TpaJIU3YIOIIJ;eM 3apHp; paKeTbi 9JieKTpOH• 

HOM llOTOKe liJIH B HeB03Myrn;eHHOM liOHOCcpepe (IIOCKOJibKY paCCTOHHlie paRe· 

Ta.- HOCOBOM KOHYC COCTaBJIHJIO HeCKOJibKO KliJIOMeTpOB, B03MOJHHO JIIOOOe li3 

9TIIX npep;rroJIOJHeHHii:). lf3 ycJIOBliH v11 ~c/N ITOJIY'IliM: 

ffit, z~Q. cos a/2 [ 1± ( 1- 4ffipe2
V11

2/Q/c2 
cos

2 a)'"] . 

Ilpu v11 ~cQ./2wpe KOpHn ypaBneHnH · coBnap;aroT ffit~wz~Q. cos a/2, npii 

9TOM pe30HaHC Ha 'laC TOTe ffi =Q./2 MOJKeT liMeTb MeCTO O!l;HOBpeMeHHO !l;JI.fi 

'IepeHHOBCHOrO ro=kv (kttv) li D;liKJIOTpOHHOrO ro-Q. =kv (kHv) MexaHH3-

MOB (9]. Ilpii IIHJKeKIJ;lili liMITYJibCOB BBepx acpcpeKTbi BOJIJia- 'IaCTliD;bi He 00-

HapyJKellbi; KBa3uaJieKTpocTaTu'IecKue BOJIHbi c noJIHpu3a:u;ueii: E 1 ttv ( ro=kv) 
!l;JIH w<Q. 3aTyxaroT 6~>rcTpee, 'IeM aJieKTpoMarnnTHble npaBorroJIHpu3oBaHnble 

BOJIHbl ( CBHCTbi) (E1 ..LB), rp;e B - nanpHmennocTb reoMarHHTnoro noJIH, E 1 -

aJieKTpii'IeCKHii: BeKTOp BOJIHI>I. HocoBoii: Konyc Haxop;IIJICH B Te'IeHue aKcrrepu­

MeHTa BbiiDe paKeTbl. ;IJ;JIH IJ;HKJIOTpOHHOrO MexaHli3Ma (J)-Q.=kv BOJIHbl MOrJili 

perliCTplipOBaTbCH Ha HOCOBOM KOHyce II npli HHJKeKIJ;Iilli BBepx (puc. 3, a), 

TaK KaK paCCTOHHHe Memp;y paKeTOM li HOCOBbiM KOHYCOM JiiHrKeKTH:pOBaHHbie 

aJieKTpOHI>I npoxop;uJIH 3a BpeMH ~10-4+10-5 c. Bo3Momnoe BpeMH 3ap;epmKH 

~ 10-5+10-!. C ITOHBJieHJiiH BOJIHOBOrO ClirHaJia Ha HOCOBOM KOHyce OTHOCHTeJib­

HO Ha'IaJia IiiHrKeKD;Iillil 9JieKTpOHHOrO IiiMITYJibCa HaXO!l;JiiTCH 3a rrpep;eJiaMJil Bpe-

MeHHOrO pa3pemeHHH arrnapaTypbi. . 

IlOCKOJibKY HOCOBOM KOHYC naxop;HJICH B 9JieKTpOHHOM IIOTOKe, HeMTpaJIIii-

3YIOIIJ;eM 3ap.Hp; paKeTbi II naTeKarorn;eM Ha oKoJiopaKeTHYIO o6JiaCTI> cBepxy. 

IIJIII BOJIH3Iil TaKoro noToKa, TO pa3MbiTIIe crreKTpa H3JIY1JaeMbiX BOJIH B o6JiaCTh 
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h 

1 

'!aCTOT w>Q.I2, w<Q.(2 (pHC. 3, a, 6) )l;JIH 8o<:rtl2 (p11C. 3, a) 1 80>:rt/2 
(pH C. 3, 6) OTHOC11TeJI:bHO cneRTpa )l;JIH 8o ~:rtl2 ( (J) ~ Qel2) MOJRHO nOn:biTaT:bCH 

o6':bHCHHT:b pa3M:biTHeM cneRTpa no q acToTe aa C'IeT p:onJiep-a<IJcperna, Y'I11T:bi­

Baa nanpaBJieHHe HnmeRIJ,H11, nanpaBJieH11e cRopocTH v 1 na TeRaiOIIJ,er o CBepxy 

Ha OROJIOpaReTHYIO o6JiaCT:b aJieRTpOHHOrO nOTOR~, OTHOCHTeJI:bHOe nOJIOllieHHe 

paReT:bl 11 HOCOBOrO ROHyca,- npH pacceHHHH 113Jiy'IaeM:biX 9JieRTpOHH:biM 11M­

nyJI:bCOM BOJIH (w __: Q.=kv) B nei1:TpaJI113YIOIIJ,eM 3apap: paRe'f:bi HanpaBJieHHOM 

aJieRTpOHHOM noToRe .. JJ:eiicTB11TeJII.HO: w'=w+kv1>0 )l;JI.II So<it/2, kv1>0, TaR 

RaR kttv1; 11 w'=w+kv1<0 p:JIH 8o>:rtl2, kvt<O, TaR RaR kHv1; c y-qeTOM 

<<pa3M:biTHH>> cneHTpa no 'IaCTOTe I w- w'l Momno ou,en11T:b v1: 

V1 ~ l·w' -w I I k~ I w' -w lc [w/ (Q. cos ~-w) J"' I Wpe· 

fpy6Me OIJ,eHI\11 nORa3I.IBaiOT1 'ITO V1 COCTaBJI.IIeT : ~ 109 CM ·c- t, "'TO COOTBeTCT­

ByeT auepr11H aJieRTpOHOB 8 ~neCROJI:bRO COTeH a B. 
B [ 10] paccMoTpen p:pyro:i!r MexaHH3M H3Jiy'leHHH BOJIH )l;JIH ·w<Q. (aa c-rreT 

611eHHH B:biCORO"!aCTOTH:biX aJieRTpOCTaT11'!eCRHX ROJie6aHHH1 H3Jiy-rraeM:biX np11 

-qepenROBCROM w=kv H IJ,HRJIOTpOHHOM peaona:Hce w-Q.=kv). MnorHe m3 pac­

CMaTpHBaeM:biX B HaCTOHIIJ,e:ii pa60Te xapai\TepHCTHR acpcpeRTOB BOJIHa- -rraCT11-

IJ,:bl HeJI:b3H o6':bHCHHT:b B paMRaX MeXaHH3Ma . ('10) . . 
Jl:Jia o6':bHCHeHHH noHBJieHHH BCnJieCROB BOJIHOBoro curnaJia w<Q. B nay­

sax Memp:y HMnyJII.caMu 6I>IJIH paccMoTpen~>r M exanH3M:bi napaiVIeTpu-rrecRoro 

· pacceanua BOJIH )l;JIH aap:annoro -rracTOTHOro p:Hanaaona. ITo BpeMenaM aap:epm­

RH: nOHBJieHHH BCnJieCROB BOJIHOBOrO CHrHaJia MOriUW OIJ,eHHTb paCCTOHHHe )l;O 

06JiaCTH1 B ROTOpO:ii IIpOHCXO)l;HJIO o6paTHOe pacceHHH:e CBHCTOB ( 4). 8Ta 06-

JiaCT:b MOllieT 6niT:b CBH3aHa ( 4) C HarpeBOM 3JieRTpOHHOrO ROMIIOHeHTa np11 

(J)-+Q., h~2000 RM, H yBeJIH"!eHHeM HeH30TepMI1' IHOCTH: nJia3Mbl (T.»T;). J!lH­

RpeMeHT pacrrap:HOH HeyCTOH'lH:BOCTH (k~-k0 , ks~2k0 ) COCTaBJIHeT y~101-7-
-7-102 c - 1 [4), "f>'Ven,ei )l;JIH h~500 RM; BpeMH T,_;1/y H3 OIJ,eHOR )l;OCTaTO'IHO 

MaJio p:JIH Toro, '1T06:bl rrpou,ecc:bl pacnap:a (c Boa6ymp:enHeM HOHH0-3BYROBO:i1: 

Typ6yJieHTHOCTH Ha B:biCOTax h<2000 RM) B · nayaax Men~p:y HMIIYJI:bCaMH MOrJill 

6niTb o6napymeH:bl1 IT03TOMy 3TOT .MeXaHH:3M 6:biJI npHHHT B Ra-rreCTBe OCHOBHO­

ro )l;JIH o6':bHCHeHHH na6JIIOp:i:mrneroca HBJieHHH napaMeTpu•recRoro pac~eHHHH . 
BOJIH. 0p:HaRO ITOCROJI:bl{Y cneRTp:bi 113JIY'IaeMbiX BOJIH 6JIH:3RI1 R MOH OXpOMa­

T11'1H:biM (pRe. 3, a-e) H )l;JIH aMITJIHTYiJ:I.I BOJIH Bt~ck Etlw (Bt~8,5 · 10-7 
ep:. 

CQSE [ 4]), B03Momno, BI.IIIOJIHHeTcH y cJIOB11e Bt!B>wpi~TJw, rp:e ~T;=vT;/c, 
TO He H:CRJIIO'leHa B03MO}I\HOCT:b pacRa"!RH Typ6yJieHTHOCTH Ha '!aCTOTaX ITO-: 

pap:Ra nHmne:ii rH6pHp:noi1: [ 11] ( RHJiorepu,oBI.I:ii p:Harraaon 'laC TOT )l;JIH ycJioB11H 

aRcnepHMenTa <<A paRe>>). J!la ou,enoR 11HRpeMeHT TaRoro rrpou,ecca [ 11] p:JIH 

rHp:pO)l;HHaM11'1eCROH CTa)l;HH H:HiJ:YIJ,H:pOBaHHOro pacceHHH:H COCTaBJIHeT "{N~ 

. 1'3 ( E 2 
) '

1• 
~ 2 . ~2 Wp; 2W ~ 10 c- 1 (p;JI.II n~10" CM-

3
, B~0,48 rc, w~4·106 

c-t, E1~ 

..... s.fo-s B·cM-1) H "{N<Llw, k.vTi, rp:e llw- rnHpHna crreRTpa nepB11:<JHoro 

BOJIHOBoro naReTa, rroaroMy HHRpeMeHT p:oJimen 6niT:b HHm e [ 11]. Op:naRo xa­

paRTepnMe BpeMeHa aap:eplliRH B 3cpcpeRTaX BOJIHa - 'I~CT11ll,bl )l;JIH MaRC11MY­

MOB BCnJieCROB nOTOROB 3JieRTpOHOB H BOJIH B nayaax JIYlJille COOTBeTCTBYIOT 

MeXaHH3MY ( 7) na paMeTpH:'leCROrO pacnap:a CBHCTOB Ha CBH:CTbl H 3ByROB:bie 

ROJie6aH11H (4) B o6JiaCTH: HarpeBa 3JieRTpOHHOrO ROMIIOHeHTa IIJia3M:bl npH 

pacnpOCTpaH6HJ111 CBHCTOB no reoMarHH:THOH Tpy6Re. 

PeayJII.TaTI>I anaJIHaa p:ann:blx no noToRaM aJieRTponoB; H3MepennniM BO 

BpeMa :irMnyJII>COB HnmeRTopa, np11Bep;ennr B [ 12]. 

1. 3aRJIIO'Ielllle 

B pa6oTe paccMoTpeni:.r ocnoBH:ble MexanuaM;r:.r iraJiy-rreHHH (IJ,HRJIOTpOHHI>Iii, 

. w-Q.=kv) 11 napaMeTp11'leCRoro pacceHHHH (k=-ko, ks_.:., 2ko) BOJIH )l;JI.II p:Ha­

naaona 'laCTOT w<Q., IT03BOJIHJOIIJ,11e 06':bHCH11T:b p:aHH:ble BOJIHOB:biX 113MepeHHH 

469 



ll H3Mepemrii IIOTOKOB :mepriPIHbiX 3JieKTpOHOB BO BTOpOM aanycKe paKeTbl C 
aJieKTpOHHhlM HHW:eKTOpOM. Ha OOpTy B 3KCIIepHMeHTe <<ApaKC>>. 

ABTOpbi rrpH3HaTeJibHbl A. A. raJieeBy H P. 3. Carp;eeBy aa IIOJI.e3HOe o6-
cymp;~;mHe peayJIDTaToB paooTni. · 
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