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Summary 

+ + + - . . The rr .... e v,..e e decay exper1mental ln-
vestigation has been performed. Five events 
have been found which are interpreted, main-
1 y , a s rr + --. e v c y d e c a y s , but w i t h a· pro b a -
bility larger than so% there must be 

+ + + -
rr -.. e v., e e decay events among them. 

The estimation of the y-ratio of axial
to-vector formfactors in the rr+ ... e vey 

decay has been made. The upper limits of the 
f -formfactor in the rr + ... e+vee+e- decay 
and of the pion electromagnetic radius, 
have been also estimated. 

T 1 . . f h + + + -he upper lml t o t e rr ... e vee e 

r 
Tl ' 

decay probability has been established to be 
as follows: Wrr ... evee/WTT->!LV < 4.8xl0-9 

with a 90% confidence level under the assum
ption of the constant matrix element of the 
process concerned. 

1. BeeoeHue 

)l.o uacTOB.IQero speMeHH pacna,IJ. rr + -• e + +v tC++e-HHKeM 
I I I .. 

ue ua6mo,IJ.ancB.. Pauee 6hmo uail,IJ.euo' 1
, 'ITO sepxHJIJI rpa-

uuua (R) OTHOCHTenbHOH BepOB.THOCTH pacna,IJ.a 

R = W ( rr +, e + v e + e- ) I W ( rr +,It+ v ) < 3, 4 • 10 -H 
.. 11 -

/1/ 

Ha ypOBHe 900/o ,!J.OCTOBepHOCTH. 
B 3TOH pa6oTe coo6IQaJOTCB. pe3ynbTaTbi uosoro 3Kcne

pHMenTa no noHcKy pacna,IJ.a rr + ~ e + v., e + e-, nposo.IJ.HBlllerocB. 
B Jla6opaTopHH B..IJ.epublx npo6neM OHJIH. llpe,IJ.sapuTenbHble /2/ 
pe3ynbTaTbi 3KcnepuMeuTa 6blnH npHBe,IJ.eHbi s-pa6oTax . 

TeopeTH'IeCKH pacna.IJ. rr .... e v e e snepBbie 6hln pac-
'3 I CMOTpeH B pa6oTe 1 '' B CBB.3H C B03MO)f(HbiM Cyll.(eCTBOBa-

HHeM aHOManbHOrO 'leTbipexnenTOHHOrO B3aHMO,IJ.eHCTBHB.. 
O,IJ.uaKo oueHKH, ocuosauuble ua pe3ynbTaTax. nony'leHHbiX 

/4/ 
B OnbiTaX Ha BCTpe'IHbiX 3neKTpOH- n03HTpOHHbiX ny'IKaX , 
npHBO,!J.B.T K Kpaii:He Manoil: sepOB.THOCTH pacna,IJ.a no 3TOH 

,IJ.HarpaMMe (R< 2.10-15 ). 
P acna,IJ. rr--. e v e e Mor 6hl H.IJ.TH 3a c'leT 6- cllepMHOHHoro 

B3aHMO,IJ.eHCTBHB., npe,IJ.nonO)f(eHHe 0 B03MO)f(HOM Cyll.(eCTBOBa-
/5/ 

HHH KOTOporo 6binO snepBble BbiCKa3aHO B pa6oTe · Co-
OTBeTCTBYJOIQaB. ,IJ.HarpaMMa pacna,IJ.a H3o6pa)f(eua ua puc. 1. 
BepoB.THOCTb pacna,IJ.a 3a cqeT 6-mepMuouuoro B3aHMO.IJ.eilcT-

;i); 
BHB. pacc'IHTbiBanacb B pa6oTe' '. KoucTaHTY 3Toro B3au-
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Puc. 1. ,l(uazpaMMa pacnaoa rr -.ev ee 3a c'lem wecmu¢epMu
OHHozo 63aUMooeiicm6u.R. 

Mo~eucTBHH, G 6 
B BH~e: 

OKa3LIBaeTCH Y~06HbiM npe~cTaBHTb 

G 6 =~-·1 
v2 0' /2/ 

r~e G - KOHCTaHTa o6LJ.qHoro qeTLipex4JepMHOHHoro B3aHMv

~eHCTBHH. IlapaMeTp ,.\ HMeeT pa3MepHOCTb MaCChi H HM 

npHHHTo xapaxTepH30BaTL uenuquHy KOHCTaHTbl G6 · B pa-
6oTe / 6/ 6Lmo Hau~eHo, qTo: 

R =1,25 .10-
4 Cf)6

, /3/ 

r~e mfl- Macca MIOoHa. 

4 

3HaqeHHe BepxHeH rpaHHUW BepOHTHOCTH pacna~a 
+ + + - /I/ rr .... e vee e , nonyqeHHoe B , no3BOJIHJIO c~enaTL 

oueHKY uenuquHw napaMeTpa A / A > 410 M3B/ nyqmyJO, 

qeM 3HaqeHue, nonyqeHHOe B 1 1 Ha ocHoBe pe3yJILTaToB 

HeHTPHHHWX 3KcnepuMeHTOB I A> 100 M3B/. 
Pacna~ rr-+ eve e MO)I(eT H~TH 3a cqeT H3BeCTHWX B3aH-

MO~eHCTBHH, cna6oro H 3JieKTpOMarHHTHOro, KaK npouecc 

BHyTpeHHeH KOHBepCHH B pa~HaUHOHHOM pacna~e ITHOHa. 

Hau6onee HHTepecHoH HBJIHeTcH qacTL pacna~a, B KOTopou 

H3JiyqeHHe onpe~emJ.eTCH BHyTpeHHeH CTpyKTypOH ITHOHa, 

COOTBeTCTBeHHO ~HarpaMMe Ha pUC. 2. 
CTpyxTypHo-3aBHCHMaH qacTL facna~a rr -+ev ee unep

uwe paCCMaTpHBaJiaCb B pa6oTe/H C TOqKH 3peHHH B03MO)I(

HOrO npoHBJieHHH HapymeHHH T- HHBapuaHTHOCTH B 3TOM pac

na~e. 0Ka3aJIOCb, qTQ 3$$eKTW oqeHb MaJIW H He06XO~HMO 
BeCTH H3MepeHHH Ha ypOBHe OTHOCHTeJibHWX BepOHTHOCTeH 

10-13 - 10-14. 

~ 
e 

.e 

Jl 

v 
Puc. 2. ,l(uazpaMMa cmpy~emypuo- 3Q6UCUMOU 'lacmu pac
naoa 7T --> eve e . 
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ll3y'leHHe CTPYKTypHo- 3aBHCHMLIX pacrra,IJ;oB IIHOHa /TaK 

)f(C KaK H aHanorH'IHbiX pacrra,IJ;oB KaoHa/, o6ycnoBneHHLIX 

COBMCCTHblM IIpOHBnCHHCM cna6oro H :lnCKTpOMarHHTHOrO 

B3aHMO.IJ;CHCTBHH, HHTepeCHO IIOTOMy, 'ITO OHH ,IJ;aiDT 6onee 

6oraTyiO HH<iJOpMai.J,HIO 0 CTpyKType a,IJ;pOHa, 'ICM H3Y'ICHHC 

'IHCTO cna6LIX unu 3neKTpoMarHHTHbiX rrpoueccoB. 3TH pac

IIa,IJ;bl OIIHCbiBaiOTCH MaTpH'IHbiM 3nCMCHTOM OT .IJ;BYX a,IJ;pOHHLIX 

TOKOB, cna6oro H 3nCKTpOMarHHTHOrO, MC)f(.Il;y BaKyyMOM 

H TT (K)-Me30HHbiM COCTOHHHCM. TaKHM o6pa30M, 3TH 

nonynenTOHHbie pacna.IJ;bi .IJ;aiOT HH<iJopMai.J,HIO o cna6o3neKTpo

MarHHTHOH CTpyKType nCCB.IJ;OCKanHpHbiX MC30HOB B Hau6onee 

'IHCTOM BH,IJ;e. 3.IJ;CCb HC B3aHMO.IJ;CHCTBYIOII.I,HC CHnbHO nenTOHbl 

npoHBnHIOT ce6H KaK "H.IJ;eanLHbie 30H.IJ;bi" a.IJ;pOHHOH CTPYK

Typbl. 

Hau6onee rronHo aMnnuTy.IJ;a pacna,IJ;a rr -->evee pac-

CMOTpeHa B pa6oTe 191. CornaCHO /IJ/ , HapHJJ.Y C BCKTOpHblM 

a(Q) H aKCHanbHO- BCKTOpHbiM b(Q) <lJopM<iJaKTopaMH, KOTO

pbiC onpe.IJ;enHIOT TaK)f(C H CTpyKTypHo- 3aBHCHMYIO 'laCTb 

pa.IJ;Hai.J,HOHHoro pacna,IJ;a nuoHa ( rr -.c v y ), B CTPYKTypHo- 3aBH

CHMYIO 'laCTb pacna,IJ;a rr • e I/ e e .IJ;aeT BKna.IJ; e11.1,e O.IJ;HH 

aKcuanbHbiH <lJopM<iJaKTOp ~ , CBH3aHHbiH C H3ny'ICHHCM npo

,IJ;OnbHO- nonHpH30BaHHbiX BHpTyanLHbiX <iJoToHoB. B 110 6Lino 

IIOKaJaHO, 'ITO rHIIOTC3a 06 H30TpHIInCTHOM XapaKTepe BCK

TOpHOrO TOKa no3BOnHeT CBH3aTb BenH'IHHY a(Q) C aMIInH

TY.ll.OH pacna,IJ;a rr 
0 

-> 2 y , T .e. B KOHC'IHOM C'ICTC onpe.D;e

nHTb ee H3 BpCMCHH )f(H3HH TT
0

-MC30Ha ( r TTo ). 

BepOHTHOCTH pacna.IJ;OB rr~ez/y u rr->ev ee oKa3biBaeTcH 

Y.IJ;06HbiM Bbipa3HTb 4epe3 OTHOliiCHHe y: 

y oo b(O) I a(O). /4/ 

BenH'IHHa y orrpe.D;enHnacb B 3KCnepHMCHTaX, B KOTOpbiX 

HJyqancH pacrra,IJ; rr--> ez/y ll.l 2.1ibino rrony'leHo .IJ;Ba BOJMO)f(

HbiX 3Ha'leHHH ,IJ;nH y : 0,15~0,4 unu -2. C.IJ;enaTb O.IJ;H03Ha'I

HbiH BbiBO.IJ; He y.IJ;anoCb. 

Ecnu ucrronb30BaTb runoTe3y 'laCTH'IHoro coxpaHeHHH 

aKcuanLHoro TOKa, anre6py TOKOB u npe.D;nono)f(eHue o cna-

600 3aBHCHMOCTH <iJopM<iJaKTOpOB OT rrepe,IJ;aHHOrO HMnynLca, 

TO .IJ;nH <lJopM<iJaKTOpa ~ MO)f(HO rrony'IHTb ; IJ,I 3 / 

t: 1 fTT 2 soo-S·--==1--J<r >, 
3y2 ao " 

/5/ 

6 

.. 

r.IJ;e s oo s-ign (f rr a 0 ) , frr 

a o - aMrrnuTy ,IJ;a pacrra,IJ;a rr 0 
__. 

pa.D;uyc rruoHa. 0THOllleHue R 
Wrr--> evee , K rronHOH 

W , HMCCT BH,IJ;: 
rr->f1V 

- aMrrnuTy.IJ;a pacna,IJ;a rr-> e v , 

2 y , r rr - 3nCKTpOMarHHTHbiH 

BCpOHTHOCTH pacrra,IJ;a rr ~evee, 

BCpOHTHOCTH pacrra,IJ;a nHOHa, 

2 2 2 R = 18 + [ SO + y SO y + y SO y2 + y ~SOY~ +~SO~ t ( SO ~21r + 

+ [ IBSO + y IBSO y + ~ IBSO ~ l s . T • /6/ 

3.IJ;ecb I B - BKna.IJ; OT BHYTPCHHero TOPM03Horo H3JIY'ICHHH; 

SOf , HanpHMep, 03Ha'laeT nonHbiH BKna,IJ; HHTep<iJepCHU.HH 

BeKTOpHoH 'laCTH aMnnHTY.IJ;bi c Ton ee 'laCTbiO, KOTopaH 

npOnOpiJ.HOHanbHa ( , H T .,IJ;.; Too 0,89 • 10 -I (i / T rro . 

Pac'leTbi oenH'IHH IB , SO u T • .IJ;. B pa3nH'IHbiX KHHeMa

TH'ICCKHX o6naCTHX noKa3bJBaiOT / 9 /, 'ITO B o6naCTH 3HCprHH 

no3HTpoHa > 15 M:JB OTHOCHTenLHbiH BKna.IJ; 'lneHa 1B 3Ha

'IHTeni.Ho yMeHblllaeTcH. 0Ka3biBaeTcH TaK)f(e, 'ITO BnHHHHe 

<lJopM<iJaKTOpa ( CKa3biBaCTCH TOnbKO B o6naCTH, r.IJ;C npaK

TH'ICCKH HCT KOppenupOBaHHhlX 3nCKTpOH-n03HTpOHHLIX nap 

/3Ha'leHue HHBapuaHTHbiX Mace e +e-- nap > 15-20 M:JB/. 
3TO nocne,IJ;HCC o6CTOHTCnbCTBO n03BOnHCT Bhl.IJ;CJIHTb OT

.IJ;CJlbHO BKna,IJ;bl napaMeTpOB y H ( . 

TaKHM o6pa3oM, .IJ;eTanLHoe H3Y'ICHHe pacna,IJ;a rr •e l' e e 

no3BOnHeT, B npuHu.une: 

a/ onpe.IJ;enHTb oenH'IHHY y ; 
6/ onpe.IJ;enHTb BCnH'IHHY <iJopM<iJaKTopa f ; 
B/ 3HaH BenH'IHHY (, , JIH60, 6epH 3Ha'ICHHC 3neKTpOMar

HHTHOro pa.IJ;Hyca nHOHa H3 .D;pyrHX 3KCIICpHMCHTOB, npOBe

pHTb cnpaBC.IJ;nHBOCTb rHnOTC3, nonO)f(CHHhlX B OCHOBY IIpH 

BbiBO.IJ;C COOTHOliiCHHH /5/ /rHnOTC3Y 'laCTH'IHOrO coxpaHCHHH 

aKCHaJibHOrO TOKa, COOTHOliiCHHH anre6pbl TOKOB/, nu6o, 

Ha060pOT, C'IHTaH COOTHOliiCHHC /5/ BCpHbiM, onpe.D;enHTb 

3nCKTpOMarHHTHbiH pa.IJ;Hyc nHOHa, a TaK)f(C OTHOCHTCnbHbiH 

3HaK aMnnuTy.IJ; pacna,IJ;a rr -+ e v u rr 0 
• 2 y . 

K CO)f(aneHHIO, BCpOHTHOCTb IIpOI.I,CCCa B HHTepeCHOH 

KHHCMaTH'ICCKOH o6naCTH Mana, H HaXO.IJ;HTCH Ha ypOBHe 

10 -
9 

- 10-!0 ITO cpaBHCHHIO C BepOHTHOCTbiD 06bi'IHOrO 

pacna.IJ;a. 

7 



Hu:>Ke npHBO.IJ..HTC.H pe3yJihTaTbl 3KcnepuMeHTOB, B KoTo-
phlx 6blna npe.nnpHH.HTa nonbiTKa ua6mo.naTh pacna.n 

+ + + -" ~ e v., e e . Pa3yMeeTcB, .neTanbuoe HJyqeuue JToro 
npon.ecca MO:>KeT 6b1Tb npoBe,D,eHO TOJihKO Ha HHTeHCHBHhiX 
ny'IKax "Me30HHhiX l}>a6puK". 

2. IlocmaHoeKa 3KcnepuMeHma 

+ + + -
fiOHCKH pacna,D,a 7T + e + V e + e + e npOH3BO,D,HJIHCh O,D,-

HOBpeMeHHO C nOHCKaMH pacna.na 11 + --+ e + te + +e- /I 4/Hc-
v v I 15/ 

nOJib30BaJICJI MarHHTHbiH HCKpOBOH cneKTpOMeTp, , CO-
CTOJIIIJ,HH H3 18- 3a30PHOH IJ,HJIHH.D.PH'IeCKOH HCKpOBOH KaMepbi, 
noMeiiJ,eHHOH B MarHHTHOe none H ynpaBJIJieMOH rO,D,OCKOnH
'leCKOH CHCTeMOH H3 19 CIJ,HHTHJIJIJIIJ,HOHHhlX C'leT'IHKOB, 
pacnono:>KeHHhlx BHYTPH u BHe KaMe phi I puc. 3/ . .LJ.uaMeTp 
KaMepbi - 39 CM, BbiCOTa • 28 CM. 11MnyJibCbl OT CIJ,HHTHJI· 
JIJIIJ,HOHHbiX C'leT'IHKOB perHCTpHpOBaJIHCb Ha 5- ny'leBOM 
OCIJ,HJIJIOrpal}>e. 

CneKTpoMeTp ycTaHaBJIHBancB ua ny'IKe nono:>KHTeJihHhiX 
nuouoB c 3Heprueii 80 M3B cuuxpon.uKnoTpoua Jla6opaTopuu 
B.nepHhiX npo6neM OHJIH. lluoHhl ocTaHaBnHBanucb B MHllleHu 
H3 nnaCTH'IeCKOrO CIJ,HHTHJIJIJITOpa pa3MepOM 22x100x 
x180 MM 3 • MullleHh noMeiiJ,anacb BHYTPH KaMepbi no.n 
yrJIOM K ny'IKY TaK, 'IT06bl ee npoeKIJ,HJI Ha nJIOCKOCTh, 
nepneH,D,HKYJIBPHYIO nyqKy, HMena pa3Mep 100x100 MM 2 , 

a KOJIH'IeCTBO BeiiJ,eCTBa Ha nyTH nyqKa COCTaBJIJIJIO 
3,6 2/CM 

2 
. lihiCTpaJI JIOrHqecKaJI 3JieKTpOHHaJI CHCTeMa 

Bblpa6a TbiBaJia HMnyJibC, ynpaBJIJIIOIIJ,HH 3anyCKOM ycTaHOB
KH, B cnyqae coBna.neHHJI - B npe.nenax pa3pelllaiDIIJ,ero 
BpeMeHH 3JieKTpOHHKH I -10 He/ BOChMH HMnynhCOB, B03-
HHKaiQIIJ,HX B MHllleHH H B JII06biX .IJ.BYX CIJ,HHTHJIJIJIIJ,HOHHhiX 
cqeT'IHKax 1-ro pB.na, .D.BYX cqeT'IHKax 2-ro pB.na u Tpex 
C'leT'IHKax 3-ro pB.na /eM. puc. 3/. llpu 3TOM Tpe6oBano~h 
TaK:>Ke, 'IT06bl coBna.neuue uaxo.nunocb B npe.nenax BpeMeH
HhlX "BOpOT" ,D,JIHHOH 70 HC, 3anycKaeMbiX cnyCTJI 5 HC 
nocne OCTaHOBKH nHOHa. 

Bcero 3a 620 <~ac 3KCn03HII.HH 6biJIO ocTaHoBneuo 
4,1•10 IO nHOHOB H noJiy'leHO 588 11lbiC. nap CHHMKOB Ka· 
Mepbl H OCIJ,HJIJIOrpal}>a, B KOTOpbiX MOrJIH 6b1Tb 3aperHCTpu
poBaHbl pacna,D,bl 7T +--+ e + + v e + e + + e -: 0KOJIO 64o/o 3KCnO 3HIJ,HH 

8 

" 

.. 

"' 

6Lmo npoBe.neuo npu Benuquue MarHHTHoro nonB 0,45 T. 
06pa6oTKa nonyqeuuoro B 3Toii 3Kcno3HIJ,HH MaTepuana 
noKaJaJia, 'ITO I}>OH HeBeJIHK. fi03TOMY C IJ,eJiblO YBeJIH'IeHHJI 
J4>!l>eKTHBHOCTH perucTpan.uu npon.ecca 

77 
+ .... e+vee+<:- npu 

nocne.nyiDIIJ,eii 3Kcno3uu;uu MarHHTHoe none 6biJio ocna6neuo 
.no 0,3 T. 

10cM 

4· 
3 

s 
Puc. 3. Pa3pe3 cneKmpoMempa e nAOCKocmu, nepneHOUKYAJtp
Hou HanpaeAeHU10 ny<~Ka nuoHoe. 1 - MUUleHb, 2 - 3a3opbl 
UCKpOBOU KaMepbl, 3 - 11lpU CllUH111UAAJ11110pa 1-20 pJtOa, 
4 - UleC11lb CllUH111UAAJI1110p06 2- 20 pJtOa, 5 - BOCeM b CllUH-
111UAAJI1110pOB 3- 20 pJtOa. 

9 



3. Om6op u o6pa6omKa co6bi111UU 

Ilpe,naapuTenbHhiH oT6op co6LITHH 6bln npoae,neH no 
cne,IJ;yiOII.(HM KpHTepHHM: 

1/ HMeeTCH ,IJ;aa TpeKa n03HTpOHOa H O,nHH TpeK 3neKT • 
poHa; 

2/ ace TpeKH ,IJ;OXO,nHT ,IJ;O TpeThero pH,D;a CUHHTHnnHIJ;HOH· 
HbiX C4eT4HKOa H npOXO,IJ;HT qepe3 pa3Hble C4eT4HKH 3TOrO 
pH.na; 

3/ Ha Ka)I(,IJ;OM TpeKe • He MeHee nHTH HCKp; 
4/ Ha OCIJ;HnnorpaMMe C06biTHH HMeiOTCH HMnynhCbl OT 

TeX CIJ;HHTHnnHIJ;HOHHbiX C4eT4HKOa, qepe3 KOTOpble npoWnH 
qacTHilhi. 

CHHMKH, nonyqeHHbie npu none 4,5 T, 6blnH npocMoTpeHbl 
O,IJ;HH pa3, a 4aCTb CHHMKOa • ,naa)I(,IJ;bl. Becb MaTepHan, 
nonyqeHHhiH npu none 0,3 T, 6Lin npocMoTpeH ,naa)l(,nhi, a 
qacTh CHHMKOa • TpH pa3a. B pe3ynbTaTe fihlnO OT06paHO 
794 CHHMKa co6LITHH ,nmt nocne,nyiOII.(eH o6pa6oTKH. Koop
AHHaTbi TpeKOa 3THX C06hiTHH H3MepHnHCb Ha MHKpOCKOnax 

/16 I 
C aBTOMaTH3HpoaaHHbiM abiaO,IJ;OM ,IJ;aHHbiX /IlYOCax/ ' 
Ilony4eHHbie pe3ynLTaTbi 3aTeM 6LinH o6pa6oTaHLI Ha 3BM. 
C noMOII.(hiO KpHTepuH x 2 ycTaHaanuaanocb, MoryT nu 
ace TpH TpeKa abiXO,IJ;HTb 83 O,IJ;HOH T04KH, pacnono)l(eHHOH 
a MHWeHH. Co6biTHH c aenH4HHOH X 2, aepoHTHOCTh KOTopoH: 
MeHLWe 5o/o, oT6pacbJaanncb. B pe3ynbTaTe ocTanocb 68 
C06hiTHH. 3aTeM C nOMOII.(biO Toro )l(e KpHTepHH onpe,D;enHnOCb, 
4To Ha6niO,IJ;aeMaH KHHeMaTHKa pacna.na He npoTnaope4HT 
runoTe3e o TOM, 4TO 3TO 6bln pacna.n 11 +__, e+ +v +e++e-.Co-

2 (' 
6b1THH c aenH4HHOH X ,aepoHTHOCTb KOTOPOH MeHbWe 5~. 
C4HTanHCb lPOHOabiMH. Ilocne TaKOH o6pa6oTKH OCTanOCb 
12 C06hiTHH, KOTOpble MOrnH paCCMaTpHaaTbCH ,IJ;anbWe KaK 
ao3MO)I(Hbie KaH,IJ;H,IJ;aTbi Ha cnyqau pacna,na 11+-•e ++u +e+-te-. 

(' 

4. C/JoHOBble npoijeccbl 

IlpH nOHCKe pe,IJ;KHX pacna,IJ;Oa HapHAY C HHTeHCHa· 
HOCTbiO ny4KOa H 3~eKTHaHOCTbiO annapaTyphl onpe,D;enJIJO· 
mee 3Ha4eHHe HMeeT Hanuque 4JoHoa H ao3MO)I(HOCTh OT,IJ;e
nHTh HX OT HCKOMOrO npou;ecca. 

10 

' I 

l 

HcTb4HHKaMH 4JoHa npu noncKe pacna.na 11 +__, e+ve e+e-Mo-
ryT 6b1Th cne,nyJOmue npou;eccbl: · 

1/ nepe3apJI,nKa 11+ ·Me3oua ua H,npax MHWeHH a 11° -

Me30H C nocne,IJ;YIOIIlHM pacna,IJ;OM 17 ° ·Me30Ha, npH KOTOpOM 
perHCTPHPYIOTCJI TPH 3apJI:>KeHHble qacTHULI; 

2/ pacna.n 11 + -> e + + ve + y c nocne,D;YJOII.(eH KOHaepcueH: 
Y·KaaHTa a MHWeHH Ha 3neKTpOH-n03HTpOHHYJO napy; 

3/ pacna.n f-l +-> e + + v e + ~ + y c nocne,IJ;yiOII.(eu KOHaep-
CHeH Y • KaauTa a MHWeHH; 

+ + -4/ pacna,IJ; f-l __, e + ve + I' + e + + e -; 
5/ cnyqaHHble coana,IJ;eHGJI ablneTa ,IJ;ayx no3HTpouoa 

a pe3ynhTaTe pacna,IJ;a MIOOHOa, npH4eM O,IJ;HH H3 HHX pac· 
ceuaaeTcH ua 3neKTpoHe aemecTaa MHWeHH, nepe,naaaH 
eMy .nocTaTo4HO 6onhWYIO 3uepru10 /> 10-15 M:JB/; 

6/ cnyqaHHbie coana.neHHH Me)I(AY ablneToM no3HTpoHa 
OT pacna,IJ;a MIOOHa H CKa03HbiM npOXO)I(,IJ;eHHeM 3apH)I(eH • 
HOB 4aCTHilbl H3 o6naCTH, ne:>Kall(eH aue KaMepbl, qepe3 ac10 
KaMepy H MHWeHb, TaK KaK TaKaH 4aCTHIJ;a HMHTHpyeT 
n03HTpOH H 3neKTpOH. 

Ilpou;ecc 1, nMeiOII.(HH aoo6me ManyiO aepoHTHOCTb, 
nonHocTLIO no.naanHeTCH Tpe6oaauneM, 4T06bi perucTpupye
MbiH pacna,IJ; He coana,IJ;an C MOMeHTOM OCTaHOaKH nHOHa . 

C u;enbiO no.naaneHHH aKna.na npou;ecca 6 oTo6paHHbie 
2 

co6LITHH c noMOII.(hiO KpHTepHH X npoaepHnHCb ua uanuque 
CKa03HOrO npOXO)I(,IJ;eHHH. 

)J,nH nony4eHHH fionee HCHOrO npe,IJ;CTaaneHHH 0 lPOHOabiX 
yCJIOBHHX ace C06bJTHJI, nonyqeHHble a 06Il(eH 3KCn03HilHH 
ju no 3anycKy 11 • ce e , u no 3anycKy 11 .e,,cc /, o6pa6a
Tbiaanncb no O,IJ;HOH nporpaMMe He3aaHCHMO OT TOrO, KaKOU 
3anycK HMen MeCTO. 3TO ,IJ;ano a03MO>KHOCTb 6onee T04HO 
yqecTL xapaKTep 4Joua ,IJ;JIJI pacna.na 11 •t:t'cc. B qacTHOCTH, 
KaK OKa3anOCb, C06b1THJI CO CKa03HblM npOXO)I(,IJ;eHHeM, no 
KpaH:ueH: Mepe a 98~ cnyqaea, abl3blaaiOTCH npoXO)I(,IJ;euneM 
no3HTpoHa H3 auewueu o6nacTH KaMepbl. 3To ycTauoaneuo 
no pa3HHIJ;e 3HeprHfi 4aCTHIJ;bl C pa3HbiX CTOpOH MHWeHH. 
Co6biTHJI CO CKa03HbiM npOXO:>K,IJ;eHHeM OT6pacblaanHCb a TOM 
cnyqae, ecnH 6bln n03HTpOH HnH ecnH uenb3JI fihlnO ,IJ;OCTO· 
aepHO YCTaHOaHTb 3HaK 4aCTHIJ;bl. 

H3 12 OCTaaWHXCJI KaH,IJ;H,IJ;aToa 7 C06b1THH OKa3anHCb 
lPOHOM CO CKa03HbiM npOXO:>K,IJ;eHHeM. 
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llpou;ecchl 2-5 xapaKTepHhl TeM, 'iTO OHH .IJ:OIDKHhl co,n:ep

~aTh 3JieKTpoH-n03HTpOHHYID napy C Ma~OH HHBapHaHTHOH 

Maccou. C u;enLID ou;eHHTh B03MO~HhiH BKna.n: TaKux npou;ec

COB, .D:JIB BCeX 3aperHCTpHpOBaHHhiX C06hiTHH onpe,n:eJIBJIOCh 

3Ha'ieHHe HHBapHaHTHOH MaCChi .IJ:JIB o6eHX B03MO~HhiX KOM-

6HHaiJ;HH .D:BYX n03HTpOHOB C 3JieKTpOHOM. 

0Ka3aJIOCh, 'iTO BCe OCTaBIIIHeCB 5 C06hiTHH HMeiDT e+e-: 

napy C HHBapHaHTHOH MaC COB < 20 M3B. 3To, O,n:HaKo, He 03-

HaqaeT, 'iTO BCe HX Ha,n:o C'iHTaTh $OHOBhiMH. To o6CTOH

TeJihCTBO, 'iTO TpexnyqeBhle C06hiTHH, HaH,n:eHHhie npH nOHC

Kax pacna,n:a f1 -• e e e, o6pa6a ThiBanHCh H no nporpaMMe, 

Bhi,JJ;eJIHIDIIJ;eH C06hiTHH C KHHeMaTHKOH npou;ecca 7T, Cl' ee , 

n03BOJIHeT OIJ;eHHTh BKJia,n: CBH3aHHhiX C pacna,n:aMH MIDOHOB 

npou;eccoB 3-5. Cpe,n:H cooLITHH, CBH3aHHhiX c pacna,n:aMH 

MIDOHOB, 6hinO HaH,n:eHO 21 C06hiTHe, KOTOphie HMeiDT KHHe

Ma THKY, HMHTHPYIOIUYID pacna,n: TT-> evee. Tipou;eccLI 3-5 .n:nH 

TOrO, 'iT06hi HMHTHpOBaTh pacna,n: 7T >C I'CC, .IJ:OIDKHhl Y.IJ:OB

JieTBOpBTh ,n:ononHHTenLHOMy ycnoBHID, a HMeHHo: Haxo,n:HTh

CB B HHTepBane BpeMeHHLIX "BopoT". KpoMe Toro, nOCKOJihKY 

B "BopoTaX" ,n:on~eH 6hiTh TOJihKO O.IJ:HH HMnyJihC, HMHTaiJ;HID 

MO~eT ,n:aTh JIH60 C06hiTHe, KOr,li.a HMnyJihC OT pacna,n:a 

TT •fll' HaKna,n:hiBaeTCB Ha HMllYJihC OCTaHOBKH llHOHa H He 

BH,n:eH, nu6o Kor,n:a HMeeT Mecro cnyqauHoe coBna,n:eHHe 

B npe,n:enax "BopoT" pacna,n:a nHoHa H npou;ecca 3-5. 

BpeMH tO, B Te'ieHHe KOTOporo HMnyJihC 7T > f1 - pacna,n:a 

MO~eT 6h1Th He H,n:eHTH$HIJ;HpOBaH, eCTeCTBeHHO 3aBHCHT 

OT aMllJIHTY.IJ:hl HMllYJihCOB OCTaHOBKH H pacna,n:a. Ou;eHKa, 

c,n:eJiaHHaH Ha OCHOBaHHH HMeiOIIJ;HXCB OCIJ;HJIJIOrpaMM, ,n:aeT 

BeJIH'iHHY ~ 8-12 HC. Cpe,n:HBB HHTeHCHBHOCTh OCTaHOBOK 

H, cne,n:oBaTeJILHO, 'iHCJI<_! "BopoT" B ceKyH,n:y, B, cocTaBnBno 

npH 3Kcno3HUHH -2 ·10 c -- 1• 0Tcro,n:a K034KilHu;HeHT no,n:aB

neHHB $oHa THna 3-5 cocTaBnBeT He 6onee: 

K = t 0 /r rr (t /r
11 

+ t·B·o) :::. 1,5 .10-2 
, /7/ 

r,n:e T TT - BpeMB ~H3HH nHOHa, t - .IJ:JIHHa "BopoT", 0 ':':.3-
$aKTop CKBa~HOCTH nyqKa. 

Cor nacHo /7 I, nonyqaeTcB ou;eHKa $oHa THna 3-5: 

n 3- 5 - 0,5 C06hiTHB /8/ 
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TaKHM o6pa3oM, npaKTH'ieeKH Bee 5 ocTaBrnuxeB I<aH,n:H,n:aToB 

MO~HO e'iHTaTh e06hiTHBMH, eBB3aHHhiMH C paena,n:aMH 

TT .... eve e H TT ->evy. 

5. BepxH.R.R zpaHUija eepo.RmHocmu pacnaoa 
+ -+ + -

1T ->e +C +e +ve 
/e3auMooeilcmeu.R, He OaiOIJIUe KoppeAupoeaHHbiX nap/ 

Bhiiiie y~e 6binO eKa3aHo, 'iTO Bee 5 OeTaBIIIHXCB KaH-
+ -

,n:H,n:aToB HMeiDT e e -napy, xapaKTepHyw ,n:nB paena,n:oB, 

BKJIID'iaiDIIJ;Hx 3JieKTpoMarHHTHhle npou;ecchl. 0Tcw,n:a ene,n:yeT 

3aKJIID'ieHHe, 'iTO HH O.IJ:HO C06hiTHe He MO~eT 6h1Th HHTep-
+ + + - ~ npeTHpOBaHO KaK paena,n: 1T --> e v e C e , npoHeXO.IJ:BIIJ;HH 3a 

C'ieT B3aHMO,n:eueTBHH, He ,n:aiDIIJ;HX KOppeJIHpOBaHHhiX e+e-

nap /6-$epMHOHHOe, aHOMaJihHOe 4-nenTOHHOe/ * . 

34KlleKTHBHOeTh perHeTpau;uu pacna,n:a rr +-.e +vee+e-pac

C'iHThiBanaeh MeTo,n:oM MoHTe- Kapno B npe,n:nono~eHHH, 'iTO 

MaTpH'iHhiH 3JieMeHT paena,n:a BBJIHeTeB KOHCTaHTOH. llpH 

3TOM Y'iHThiBaJiaeh reoMeTpHB cneKTpOMeTpa, HOHH3aiJ;HOH

Hbie noTepH B MHIIIeHH, JIOrHKa 3anyeKa yeTaHOBKH, BeJIH'IHHa 

MarHHTHOrO llOJIB. 

3$$eKTHBHOCTb, nonyqeHHaB npH MO,n:eJIHpOBaHHH, no

npaBJIBJiaCh 3aTeM Ha K03$$Hn;HeHT 

e =e
1

.e
2 

.e
3

.e
4 

.e
5 

-e
6

, /9/ 

r,n:e e 1-= 0,84 - nonpaBKa Ha 34KileKTHBHOeTh CIJ;HHTHJIJIB

IJ;HOHHhiX C'leT'iHKOB, e 2 =(0,95-0,99)- nonpaBKa Ha noTepH, 

CBB3aHHhle e MepTBbiM BpeMeHeM $OTOKaMep, e 3 = 0,76 yqu

ThiBaeT BBe,n:eHHe BpeMeHHbiX "BOpOT", e 
4 

= 0, 9 - BBe,n:eHHe 

,n:oBepHTeJILHhiX HHTepBanoB no X 2, e 5 =0,71 - nonpaBKH, 

CBB3aHHhie e OT6paChJBaHHeM CKB03HhiX npoxo~,n:eHHH H nap, 

e 6 - nonpaBKa, Y'iHThiBaiOIIJ;aB 34KlleKTHBHOeTL npoeMoTpa H 

JIHBHeByiD 34KileKTHBHOCTh KaMephi. 

*He HMeeT KoppenupoBaHHhlx nap raK~e Ta qaeTL cTpyK
TypHo- 3aBHeHMOrO pacna,n:a, KOTOpaB 'iyBeTBHTeJihHa K $opM
$aKTopy f /eM. pa3,n:en 6 HaeT. pa6oTLI/. 
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06hPIHO 3<lJ<lJeKTHBHOCTb npOCMOTpa onpe,IJ,enHeTCH no 

pe3ynhTaTaM .D.BYX HnH 6onee npocMoTpoB nonyqeuuoro Ma

Tepuana. Ecnu 3<P<beKTHBHOCTb o6oux npoc;,..{OTpoB O,IJ,HHaKoBa 

H He 3aBHCHT OT KOHKpeTHOrO BH,IJ,a C06biTHH, TO pe3ynhTH

pyiO~aH 3<P<beKTHBHOCTh onpe,D,enHeTcH npocTo. B uarneM 

cnyqae, KaK OKa3anOCb, 3<lJ<lJeKTHBHOCTb npOCMOTpa 3aBHCena 

OT 4HCna HCKp Ha TpeKe, TO CCTb OT nHBHeBOH 3<lJ<PeKTHBHOCTH 

KaMephl. 4T06hl yqeCTb 3TO 06CTOHTenbCTBO, OT06paHHhle 

C06biTHH 6binH pacKnaccH<iJHU,HpOBaHbl no npH3HaKy KOnH4e

CTBa HCKp Ha TpeKe C MHHHManbHbiM HX 4HCnOM /"MHHHManb

HOM" TpeKe/. 0Ka3anOCb, 4TO TOnbKO C06biTHH, y KOTOpbiX 

Ha "MHHHManbHOM" TpeKe He Menee 8 HCKp, OT6HpaiOTCH 

c :J<b<beKTHBHOCTbiD, 6nH3KOH K lOOo,lo. Cornacno )I(C KpHTe

pHHM OT6opa Bbi6HpanHCb C06biTHH, y KOTOpblX 6binO 5 

HnH 6onee HCKp Ha TpeKe. 0U,CHKa 3<lJ<PeKTHBHOCTH OT6opa 

C06biTHH B 3TH X ycnOBHHX 6biJia C,IJ,enana C nOMO~blO MO,IJ,e

nHpOBaHHH. flpe)I(,IJ,C BCero Ha OCHOBC HMeiD~HXCH 3KCnepu

MeHTanhHhlX C06hlTHH 6hlJIO YCTaHOBJICHO, 4TO BCe 3a30phl 

KaMepbl HMCIOT npHMCpHO O,II,HHaKOBYIO 3<lJ<PeKTHBHOCTb, a 

pacnpe,D,eJICHHe HCKp B npoMe)l(yTKaX nO,IJ,4HHHeTCH 6Hno

MHHaJibHOMY 3aKony. Ha OCHOBe 6HHOMHHanbHOro pacnpe,IJ,e

neHHH pa3birpbiBanOCb pacnpe,IJ,eneHHe HCKp B TpCXTpeKOBblX 

C06bJTHHX llpH pa3nH4HOH 3<lJ<lJeKTHBHOCTH OT,IJ,enbHOrO npo

Me)l(yTKa f I· lb pa3blrpaHHbiX co6biTHH OT6HpanHCb Te, 

y KOTOpbiX Ha "MHHHMaJibHOM" TpeKe 6binO He MeHee 8 

HCKp. flo 3TOH BbJ6opKe onpe,D,enHnaCb "BH,II,HMaH" :J<iJ<iJeKTHB

HOCTb OT ,IJ,enhHOrO npoMe)l(yTKa f ll. 04eBH,IJ,HO, 4TO f I< f II. 

Hau,IJ,eHHaH 3aBHCHMOCTb f I OT f II ll03BOnHna Ha OCHOBe 

3KCllepHMCHTanbHOH HH<iJOpMaU,HH, OT6HpaeMOH C 3<lJ<PeKTHB

HOCTblO - 1 OOo,lo I co6biTHH c qucnoM HCKP ua MHHHManhHOM 

TpeKe He Meuee 8/, onpe,IJ,enHTh c xoporne.u T04HOCThiO uc

THHHOe 3Ha4eHHe f I . 113 3TH X )I(C ,IJ,aHHbiX 6bino HaH,IJ,CHO 

06~ee KOnH4eCTBO TpexTpeKOBbiX C06biTHH jc ni06biM 4HCnOM 

HCKp Ha TpeKax/ H OTCIO,IJ,a :J<iJ<iJeKTHBHOCTb OT6opae6 .Jua

qeHHe c 6 oKaJanocb paBHhiM ,IJ,JIH nonH 4,5 T- 0,6 H ,IJ,nH nonH 

3,0 T - 0, 76. Pa3HHU,a B 3Ha4eHHHX e 6 o6bHCHHeTCH pa3-

HbiM 4HCnOM npOCMOTpOB nonyqeHHOrO MaTepHana. 

BenH4HHa Ko3<P<Puu.ueHTa e 6biJia npHHHTa paBHOH 0,23 

,IJ,nH nonH 4,5 T H 0,31 - ,IJ,nH nonH 3,0 T. TionHaH 3<lJ<PeKTHB

HOCTb perucTpau.uu npu none 4,5 TcocTaBHna /0,8±0,2/ ·10-~ 
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npu no.Jie 3,0 T - /1 ,8+0,4/ ·10-2 • KonuqecTBo pacna,IJ,oB 
- 10 

nHOHOB npu none 4,5 T cocTaBHno 2,64 ·10 H np:H none 

3,0 T- 1,46 ·1010 . 

11cnonh3YH pacnpe,IJ,eneuue Tiyaccoua, nonyqaeM BepxHIOIO 
+ + + -rpaHHU,y BepOHTHOCTH pacna,IJ,a TT --> e ve e e no OTHOllieHHIO 

K OCHOBHOMy pacna,IJ,y nHOHa 

-9 
Wrr .. evee/WTT-->J1v'S:.,4,8 -10 

ua ypoBHe 90o,lo-HOH .IJ.OCTOBepuocTH. 

/10/ 

flonyqeHHOe 3Ha4eHHe BepXHeH rpaHHU,bl BepOHTHOCTH 

pacna,IJ,a rr + ~ e +-vee+ e - noJBOnHeT ,IJ,a Tb cne,IJ,yiO~ee orpa

HH4eHHe Ha KOHCTaHTY 6-<lJepMHOHHOrO B3aHMO,IJ,eHCTBHH: 

A > 575 M3B. /11/ 

B pa6oTe I 17 I c,IJ,enaua ou.euKa BenH4HHhi A , HCXO,IJ,H 
H3 3KcnepHMeHTanbHbiX rpaHHU, Ha nonHbie ceqeHHH B3aHMO

,IJ,eHCTBHH KOCMH4eCKHX HeHTpHHO BbiCOKHX 3HeprHH. flpH 

3TOM npe,IJ,nonaranOCb, 4TO poeT nonuoro CC4CHHH TaKOH 

)l(e, KaK H ,IJ,nH T04e4HbiX qacTHU,. Orpauuqeuue ua A B 3TOM 

cnyqae COCTaBnHeT 

A> 1,25 F3B. /12/ 

TaKHM o6pa3oM, ou.eHKa /10/ ycTynaeT numb pe3ynb

TaTaM OU,eHOK H3 ,IJ,aHHbiX no KOCMH4eCKHM HeHTP.HHO. 

-L t- + 
6. Pacnao rr · .... e + t'" + e + e 

/cAa603AeK1TlpOMQ2HU1TlHble 63QUMOOeUC1Tl6UJI/ 

Ou.eHKH noKaJanu, 4To cpe,IJ,Hee 3Haqeuue O)I(H,IJ,aeMoro 

<Poua cocTaBJIHeT - 0,5 co6biTHH. TaKHM o6pa3oM,c BepoHT

HOCTbiO 90o,lo 4 HnH 5 C06biTHH HBnHIOTCH cny4aH:MH pacna,IJ,a 
rr--> e t' e e HnH rr -• e 11 y C nocne,IJ,yro~eH KOHBepcHeH 
Y -KBaHTa. 

4T06bi onpe,IJ,enHTb BKna,IJ,hl 3THX pacna,IJ,OB B HaH,IJ,CHHhle 

co6biTHH, MeTO,IJ,OM MoHTe-Kapno KaK ,IJ,nH rr+ .... e+vee+-e-, 
TaK H ,IJ,nH: TT +--> e +v e y 6binH paCC4HTaHbl ,II,H<iJ<iJepeHU,Hanb

Hble BepOHTHOCTH perHCTpaU,HH B 3aBHCHMOCTH OT KOCHHyca 
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yrna Me)K,IJ,y OT,IJ,enLHLIM n03HTpOHOM H HanpaBneHHeM BLine
Ta e + e -- napLI. PaccquTLIBanucL no OT ,IJ,enLHOCTH ue 3aBHcJI
~HH OT y BKna,IJ, H BKna,IJ,LI, 3aBHCJI~He OT 'y H OT y 2 .llpH 
pacqeTaX yqHTLIBanacb reoMeTpHJI ycTaHOBKH, norHKa 3a
nycKa H BCe ,IJ,pyrue ycnOBHJI 3KCnepHMeHTa, BnHJIIO~He Ha 
3~eKTHBHOCTL perucTpauuu. HaB:,IJ,euuLie JaBHCHMOCTH no
Ka3anu+ qTO OTHOUieHHe BKna,IJ,OB 7T +-> e + v e e + e- H 
rr + -. e v e y . cocTaBnJieT Benuquuy -116 H cna6o 3aBHCHT 
OT BenHqHHLI y. 3TO 03HaqaeT, qTo HaH,IJ,eHHLie C06biTHJI 

B OCHOBHOM - pacna,IJ,bl 7T +-> e + v e y . 

PacqeTLI noKaJanu TaK)Ke, qTo ,IJ,eTeKTHpoBauue o6oux 
pacna,IJ,OB npOHCXO,II,HT B OCHOBHOM B o6naCTH, qyBCTBHTenL
HOH K cTpyKTypuo- JaBHCHMOH qacTH. 3Ta o6nacTL xapaKTep
Ha TeM, qTO yron Me)K,IJ,y n03HTpOHOM H uanpaBneuHeM BLineTa 
napLI npeBLIUiaeT 90 ° . Bee 5 cnyqaeB oKaJanucL npuua,IJ,ne
)Ka~HMH HMeHHO K 3TOH o6naCTH. llOCKOnLKY BCpOJITHOCTH 
060HX pacna,IJ,OB 3aBHCJIT OT BenuqHHLI y ,Ha OCHOBe C,IJ,enau
HLIX pacqeTOB H 3KCnepHMeHTanLHLIX ,IJ,aHHbiX MO)KHO C,IJ,enaTb 

OUeHKY BenuqHHLI Y · 
YquTLIBaJI 3Haqeuue O)KH,IJ,aeMoro 4JoHa 1- 0,5 co6LITHJII, 

npHHHMaJI r
77

o =0,84•10-16 CHHCnonL3yJipacnpe,IJ,ene
HHe TiyaccoHa, nonyqaeM B npe,IJ,enax 900/o-HOH ,IJ,OCTOBep

uocTH 

y =-2,15 +1,65 

-1,0 

+1,05 
HnH y= 1,0 

-1,5 
1131 

3TH JuaqeHHJI uaxo,IJ,JITCJI B xopoUieM cornacuu c pe3yn~>Ta
TaMH 6onee TOqHLIX H3MepeHHH, C,IJ,enaHHLIX npH HJyqeHHH 

+ + /11 12/ pacna,IJ,a rr .... e v y ' . Cne,IJ,yeT JaMeTHTL, qTo pacna,IJ, 
+ + e 

7T -> e V eY B HaUieM 3KCnepHMeHTe perHCTpHpOBanCJI B 6o-
nee UIHpOKOM HHTCpBane yrnOB H 3HeprHH, qeM B pa6o
T ax I I I , 12/. 

~nJI Toro qTo6LI nonyqHTh orpauuqeHHe Ha Benuquuy 
aKcHanbHoro 4JopM4JaKTopa t, ero BKna,IJ, B npouecc 
rr +-. e +vee + e -, yqHTLIBaiO~HH ycnoBHJI :.KcnepHMeHTa I no

ruKa JanycKa, MarHHTHoe none H T . .IJ../, paccquTLIBancJI Me
TO.IJ.OM MoHTe-Kapno. CornacHo pacqeTaM, JaBHCHMOCTL 
qucna C06LITHH, HC HMeiO~HX KOppenHpOBaHHLIX nap, OT Be-
nuquH y u ~I r o = 0,84·10-I 6 cl, HMeeT BH,IJ,: 

7T 

N = <1470+ 2,8 • y- 5,1·~-29,8 ·y~+22,3 ·y 2 +23,3 -~l-10-.7'!41 
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.HcnonLJyJI 1131, nonyqaeM OTCIO,IJ,a 

I ~I < 7,o. 1151 

HaB:,IJ,euHoe orpauuqeHue ua ~ no3BOnJieT c noMOIUhiO 
151 ycTaHOBHTb C 900/o-HOH ,IJ,OCTOBepHOCTbiO: 

r < 1,08 C/>M. 
7T 1161 

PeJynhTaT 1161 Haxo,IJ,HTCJI B cornacuu c H3BeCTHhiMH 
3KCnepHMeHTanbHbiMH 3HaqeHHJIMH BCnHqHHLI 3neKTpOMar
HHTHOrO pa,IJ,HyCa nHOHa /18/. 3TO 06CTOJITCnbCTBO CBH,IJ,e
TenbCTBYCT 0 TOM, qTo 3aBHCHMOCTb 151 He npOTHBOpeqHT 
H3BeCTHbiM 3KCnepHMeHTanLHLIM ,IJ,aHHbiM. 

CymecTBOBaHue pacna,IJ,a rr+ -. e +vee+ e- He ,IJ,OKa3aHo 
B HaUieM 3KcnepuMeHTe. TeM ue MeHee, ecnu cquTaTL cnpa
Be,IJ,nHBLIM npe,IJ,nOnO)KCHHe 0 Cy~eCTBOBaHHH pacna,IJ,a 
7T +-> e +v e+e - 3a cqeT cna6LIX H 3neKTpOMarHHTHbiX e 
B3aHMO,IJ,CHCTBjH, TO cpe,IJ,H 3aperHCTpHpOBaHHLIX C06LITHH 
C BepOJITHOCTbiO 550/o ,IJ,On)I{Hbl HMeTbCJI cnyqau pacna,IJ,a 

+ + + -rr -.e v.,e e . 
PeJynLTaTLI ,IJ,aHuoB: pa6oTbl noKa3biBaiOT TaK)Ke, qTo 

,IJ,nJI ua,IJ,e)KuoB: perucTpauuu pacna,IJ,a rr +-. e +vee + e -,nOMHMO 
HCnOnh30BaHHJI 6onee HHTeHCHBHbiX nyqKOB, He06XO,IJ,HMO 
npHMCHeHHC 6onee TOHKHX MHUieHCH HnH ,IJ,eTCKTHpOBaHHC 
pa~na~oB ua neTy, qTo6bi yMeHbUIHTL !lJoH oT pacna,IJ,a 

rr ->evey 

ABTOPLI 6naro,IJ,apJIT B.TI.)J;)KenenoBa, JI . .H.Jlanu,IJ,yca, 
E.M.lloHTeKopBo Ja noMo~b HBHHMauueKpa6oTe,)J;.IO.Eap
,IJ,Hua, C.M.EuneHLKoro - Ja ueuubie ,IJ,HCKyccuu, B.A.Eu
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