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A H H o T a a H H ------
npH fiOMOUlH YCT4HOBKH, co.aep:lKaBweA 6blCTpo.aeACTBYIOUlHe lfepeHKOBCKHe cneKTpOMeTpbi, 

nonylf&Ha SKCnepHM9HT4nbH4H rp&HHlfH8H OU&HKa ,anH B&pOHTHOCTH {3 -pacna,aa 7T t •M&30Ha: 

lU(rr+ _,rf+e+ +")/lU(rr+_,,l +") < 1,5 · 10-8 • KoHcTaHTa G , onpe.aenHIOUl&H HHTeacHBHOCTb aTo-

-49 3 
ro pacna.aa, orpaHHlf&Ha aepaseacTBOM G < 117 ·10 . apr•cM • nonylfeHa T8K:lKe oueHKa .anH 

.OH~~epeHUH4nbHOI B&pOHTHOCTH pa.aHaQHOHHOro pacna.aa "+ -Me3~1fa: 
dlU(JT+ _,y +e+ tv) {}en °/ ( + + ) · _, -1 d0 - O W 7T -oiL +V <9·10 CTepa,a 1 r.ae (} - yron paaneTa M&:lK.OY' y •KB8HTOM 

H ll03HTpOHOMo 0TCIO,Q8 cne,ayeT1 'ITO CTpyKTypao-a 4BHCHM8H lf4CTb B&pOHTHOCTH STOrO pacna,aa 

orpaHHlf9H8 H&paB&HCTBOM W SD (rr+-o y_te+t J.1 )/(t) (rr+-olt+ J.1) ( 1,5' 10-~ 

Summary 

'With the help of an apparatus whicn included fast Cerenkov spectrometers an experimental evaluation for the 

~ ~ probability of rr+ meson {3 decay lU ( "+-. rr0 + e+- + v) I ru (If" ... ,t + v ) < 1,5 •10 have been obtained. The constant G 
. . -~ 3 

which determines the intensity of this decay is limited by the inequality G < 1. 7 • 10 erg • em. The evaluation has 

been obtained also for the differential probability of radiative "+meson decay: 

dlU( 17+-+y+ e+"+ v) 0- o/ ( + + ) ' _, _._, · · · 
- uo ru 77 ... IL + v < 9 • 10 sterlAJ where (} 1s the angle between a y quantum and a positron. dO 

Hence it follows that the structure-dependent part of this decay probability is limited by the inequality 
-7 

"'sD(rr+-oyt#tv)/lU(rr+.,.IL++v)< 1.5 •lQ. 

-

I 

-,~ 

I , 
j 

\ 

' 
··~~- .. 



YiccnenoaaHR:e f3 -pacrrana 77 -Me3oHa 

77+-+77°+e++v ( 1 ) 

I103BOnSieT HeiTOCpeLICTBeHHO I1pOBep!!Tb, COXp3HSieTCSI .'111 BeKTOpHb!H TOK B cna6b!X B33HMOL!eif

/J/ 
CTB!ISIX • YiHTepec, rrpOSIBnSieMb!H B HaCTOSIIUee BpeMSI K 9TOMY rrpoueccy, BrrepBbie rrpencKa-

/2/ 
33HHOMy 3enbJJ.OBH'IeM eiUe B }954 r,, '1pe3Bbi'I3HHO BenHK 1 ITOCKOnbKY pe'lb HL!eT 0 rrpOBep-

Ke OL!HOrO !13 OCHOBHb!X rrpenrrono.>KeHHH, 33nO.>KeHHb!X B ¢YHLl3MeHT COBpeMeHHOH TeOpHi'f cna6o-

ro B33lrMoneiicTBHSI, K co.>KaneHHIO, sKcrrepHMeHTanbHoe HCcnenoaaHHe f3 -pacrrana 

Ha COI1pSI.>KeHO C O'leHb 6onbiU!!MH TPYLlHOCTSIMH, TaK K3K BepOS!THOCTb ero H!!'ITO.>KHO Mana - cor

. II 31 
TeOpHH t ) OTHOCHTenbH3SI BepOS!THOCTb nacHO YHHBepcanbHOH 

-8 
paaHa 1,03 • I 0 , B Hawel!: rrpenhiLIYWeif 

I 4/ 
pa6oTe 6hinH rrony'leHbi rrepBbie sKcrrepHMeHTanbHbie 

caeneHHSI o f3 -pacrrane 77 + -Me3oHa, rronTaepn»BwHe rrpencKa3aHHe TeopHH o aecbMa Manoif 

BenH'IHHe >t 
-8 

nnSI KOTOpoil 6h:na HaifneHa rpaHH'IHaSI oueHKa A < 7 •10 • HH.>Ke coo6ma10TCSI 

pe3ynbT3Tbi HOBb!X !ICCnenoaaHHH f3 -pacrrana 
+ 

17 -Me30Ha, Bb!IIOnHeHHb!X rrp!! ITOMOWH yeo-

BepweHCTBOB3HHOH arrnapaTyphi, a¢¢eKTHBHOC_Tb KOTOpOH 6bin3 llOBb!WeHa B HeCKOnbKO pa3 ITO 

/4/ 
cpaBHeHHIO C !ICIIOnb30B3BWeHCSI B pa6oTe , np!! npOBeJJ.eHHH 9T!IX !ICCneLIOB3HHH 6hin!l nony-

o panHauHOHHOM pacnane 

77+-+y+e++v, (2) 

/5/ 
KOTOpb!H T8K.>Ke npeLICT3BJJHeT HHTepec C TO'IKH 3peHHH rHITOTe3bl COXpaHeHHSI BeKTOpHoro TOKa , 

nocTaHOBKa rrpoBeJJ.eHHb!X 9KCI1epHMeHTOB B 06UlHX 'lepTaX COBI13JJ.aeT C OI1HC3HHOH B pa6o

/4/ + 
Te 77 - Me30Hb! I1pOXOL!HnH 'lepe3 C!ICTeMy CI!HHTHnnHI!!IOHHh!X C'leT'I!IKOB !I TOpM03Silll!IX 

¢HnbTpOB !I OCTaHaBnHB3nHCb B CU!IHTHnnHTOpe C'leT'IHKa -MHWeHH, .LJ.nSI perHCTp3I!!I!I LlBYX neTSI-

lll!IX B npOHIBOITOnO.>KHbJe CTOpOHbl y -KBaHTOB OT pacrrana 

qepeHKOBCKHe crreKTpoMeTpbi rronHoro nornomeHHSI. CymeCTBeHHOMY H3MeHeHHIO rronaeprnacb 

nHWb paLIHOTeXHH'IeCK8H 'i8CTb yCT8HOBK!I, B HOBOM !ICITOnHeHH!I OHa COCTOSina !13 LlBYX 6hiCTpo

-9 
ne,ifcTBYIOlllHX cxeM coarraneHHif. OnHa !13 cxeM, c pa3peweHHeM 2• 10 ceK, cnyMHna nnSI Bhi-

" " /6/ .n neneHHH 3KTOB OCT3HOBK!I 77 -Me30HOB MeTOL{OM neTeKTOpa OCT3HOBOK • _ pyraSI, OCHOB-

HaSI, cxeMa coarraneHHil npenHa3Haqanacb nnSI perHCTpauHH 3anep.>KaHHhiX coananeHHH Me.>KLIY 

nayMSI crreKTpOMeTpaMH 11 cqeT'IHKOM, HaxonHBWHMCH B rry'!Ke 77 -Me30HOB. CHrHanhi OT 6biCT

pbiX cxeM coananeHHif rrocTynanH B BhixonHyiO MenneHHyiO cxeMy coananeHHif. 

P:ccnenoaaHHe H HanaaKa perHcTpHpyiOUleii annapaTyphi 6hinH Bb!ITonHeHbi Ha ny'iKe OTpH-

uaTenbHhiX 

waneS! COCy Ll C .>KHL!KHM BO,®pOL!OM II perHCTp!!pOBanHC b y -KaaHThi OT pacnana 

HOB, B03HHK810lll!!X B peaKU!I!I I1p!! OCT8HOBKe 77 -Me30HOB B BOL!Opone, 

Ha p11c. I rrpHBeneHa nonyqeHHaH B 9THX sKcnepHMeHTax ocHOBHaSI xapaKTepHCTHKa perHCTpHpyiO

meil arrnapaTypb! - KpHBaSI 3anep.>K8HHb!X COBnaneHHH Me.>KLIY C'leT'IHKOM, HaXOL!HBWHMCSI B nyq-

Ke 77 -Me30HOB, H LIBYMSI cneKTpoMeTpaMH (TaK H83hiBaeMbie "aopoTa" ). KaK BHLIHO !13 9Toro 

pHCyHKa, WHpHHa"BOpOT" L!OCT8TO'IHO BenHKa ( 40• 10-
9 

CeK) 1 'IT06hi MO.>KHO 6hinO s¢cpeKTHBHO 

-9 
perHcTpHpoaaTb f3 -pacnan 77+ -Me3oHoB, xapaKTepHoe apeMSI KOToporo paaHo 25,6 •tO ceK, 

HapSillY c sTHM annapaTypa o6ecne'iHBana BhiCOKOe pa3peweHHe cosnaneHHlt Me.>KLIY cneKTpo-

-9 
MeTp8MH (3 • 10 CeK), nonHaSI s¢¢eKTHBHOCTb ycTaHOBK!I llnSI perHCTpaUH!I {3 -pacnana 

+ 
77 -Me30HOB 6hina OnpeneneHa TaK.>Ke Ha nyqKe 77 -Me30HOB !I OK83anacb paBHOlt 8%, np!! HH" 

4 -1 
TeHC!IBHOCT!I OCT3HOBOK 77+ -Me30HOB 0 COCTaBJlSIBWelt 1,2' l_Q CeK. ~ cnenoaano, TaKHM 06pa30M, 



N,omH.«l. 

1,0 

qs 

46 I 
I 

t 
I 
I 
I 
I 
I 

t 
I 

/.f-1---i- --;. .... l, 

I 't 
\ 
\ 
\ 
\ 
\ 

~ i 
\ 
\ 
\ 
\ 

Ol fY/ I 0 I I 
I I 

fO 20 JO 'H) 50 
, .. I 

60·Kr1 

tJ.t,ceK. 
Puc. 1. 6peM9HHbi9 BOpOT8 B CXeMe 38l19p)K8HHbiX COBD8l19HHAo /'l t - nepeMeHH8SI 38Ll9p)KK8 1 

BBOL1HM8SI M9)Kl1Y C'l9T'lliK8MH1 lPHKCHpyJOWRMH MOM9HT OCT8HOBKH 1T- -Me30H8 B 

B0l10p0l19 1 H CD9KTpOM9Tp8MH 1 perHCTpapyJOWHMH Y -KB8HTbl OT paCD8l18 rr
0 

-Meao

HOB.- N - CKOpocTb C'I9Ta COBD8l19HHAo )f(apH8SI KpHB8R - SKCDOH9HT8 C DOK838TeneM, 

paB~M Bp9M9HH )KH3HH 17+ -Me30H8o 

0)1{Hl18Tb1 'ITO B OTCYTCTBHe lPOH8 cpellHRSI CKOpOCTb perRCTp8UHH Ll0n)KH8 6&ITb p8BHOA 

OllHOMY OTC'leTy 38 20 '18Co 

s;.·-

+ 
0CHOBHble H3MepeaaR1 Bblnonaeaa&Ie aa ny'lKe rr -Meaoaoa, npoLXOn*anucb oxono 30 'lacoa. 

9 
B T9'19HH9 KOTOpbiX 'lepe3 yCT8HOBKY 6&InO nponyweao 2• 10 17+ •Me30HOB. npu 9TOM 6&InO 3a-

perHCTpHpOB8HO l1B8 OTC'l&Ta BbiXOllHOA CX9Mbl COBD8Ll9HHA. 6 OTCYTCTBHe lPOH8 9TO COOTBeT-

-8 
CTayeT (a ellHHHuax >. ) aenH'lHHe >-p •2i'l·10 • .LlnR onpeLXeneanR ypoaaa <Poaa 6bln B&I-

nonaea KOHTpon&HbiA 9KCD9pHM9HT1 BO BpeMR KOTOpOrO 6bln8 BB9l19Ho!r LlODOnHHTenbH8SI 38Ll9p)KK8 

CHrHaliOB1 DOCTyDSJOWHX CO CUHHTHnnRUHOHHbiX C'l9T'IHKOB B CX9Mbl COBD8l19HRA (eM. pHCo 2). 

npeLXB8pHT9nbHO M9TOllOM cnyq:aAHbiX COBD8l19HHA 6blnO DpOB9Ll9HO HCCnellOB8HHe Bp9M9HHOA 

CTPYKTYPbl ny'IK&, noK&3aawee, 'ITO nocnellHSUI HMeeT 'l9TKO B&Ipa*eHHbiA nepao:z:tH'leCKHA xapax

Tep (pac. 2). BenH'lHHa aallep)KKH 6blna nollo6paaa paaaoA nepaolly apeMeaaoA CTPYKTypbi nyq:-

-9 
K8 (76-•10 CeK) 1 'ITO rap8HTHpOB8nO Bl19HTH'lHOCTb lPOHOBbiX ycnOBiiA B KOHTpOnbHOM H oc-

HOBHOM 9JtCnepHM9HT8X (c TO'lHOCTbJO llO He6onbWoro BKn8l18 OT nepeaapRLlKH rr+ -Me30HOB 

88 neTy 1 KOTOpbiA 6bln ODpelleneH B OTllen&HbiX 9KCnepHM9HT8X ). 3<P<PeKTHBHOCTb perHCTp8UHH 

{3 -p8CD8Ll8 17+ -Me30HOB CHH)K8n8Cb BCn9.LlCTBH9 38Ll9p)KKH B 20 p830 npa npOB9Ll9HHH lPOHO-

BbiX H3M9p9KHA 6blnO 3aperHCTpHpOB8HO l1B8 OTC'IeTa1 'ITO COOTB9TCTBOB8nO Cp9LlH9MY ypoBHJO 

cl_Joaa Acp •3,1,/·10-8 c y'leToM Bxnalla OT nepeaapRllJtH ,+ -Meaoaoa aa neTy1 cocTaanaawero 

-8 0,2•10 • 
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Pac. 2. BpeMeHHaH cTpyKTypa ny11Ka "+ -MeaoHos. Nc - CKopocTb c'leTa cnyqaftHbiX cosna.aeHHA a aasa-

CHMOCTH OT C.!lBHra ~~ Me)K.ay .!lBYMSI C'leT'IRK8MH, noMeLUeHHbiMH B ny'IOK, BepxHSUI .!1HarpaMM8 

fiOK83blB8eT THfiH'IHOe pacnonO)KeHHe BOpOT BO BpeMSI OCHOBHOrO ( 1) H cPOHOBOrO (2) Ofi.biTOB, 

8 - 9KCfiOHeHUH8nbH8SI pacna.aHaH KpHBaSI, 
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Vfcnanb3ySI SKCUepHMeH T8nbHO nony'ieHHhie 3H8'ieHHSI ;\ p ll ;\ cp 0 MO:n<HO H8llTll HHTerpanb"" 

HyiO <iJyHKUHIO pacnpeaeneHHSI W( ;\ > ;\m) anSI OTHOCHTenbHOll BepOSI THOCTH ;\ • B HaW eM cnyqae 

OH8 HMeeT BHa: 

w 
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2 2 

W(;\>;\m)=f e·'l a, f 11 +kf).; 
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(3) 

Pnc. 3. VfHTerpanbHbie BepaSITHOCTll VI ( ;\ > ;\m) H W (G > Gm). 

rae k =XcP/;\p • <PyifKUllSI W (;\ >Xm) npnBeaeHa Ha pnc. 3. 0Ha oKaaanacb 6nnaKolt 

-8 
K SKCllOHeHTe C llOK838TeneM cna.cra 1,5 • 10 • BenHiiHH8 STOrO 110K83aTenSI SIBnSieTCSI rpaHH'iHOll 

OUeHKOlt anSI OTHOCHTenbHOit BepOSITHOCTll {3 -pacnaaa IT+ - Me30H8 ( H8 ypOBHe 1/e ): 

+ ~ -8 
w(IT+-+ 1T0 + e + v) I w (IT+_. IL++ v) < 1,5 ·10 . 

nonyqeHH8SI OUeHK8 HaxoallTCSI B HenocpeaCTBeHHOit 6nll30CT!i OT Benll'illHhl 1 npeaCK83b!B8eMOit 

I 1 31 
YHHBepcanbHOit Teopneit • 

1 
n CBnaeTenbCTByeT B nonb3Y r~~:noTe3bi coxpaHeHHSI BeKTOpHoro 

TOK8 ( XOTSI 1i He aoK83hiB8eT ee) 1 llOCKOnbKY B cnyqae HecoxpaHeHHSI BeKTOpHOrO TOK8 BepOSIT

HOCTb {3 -pacnaaa IT+ -Me30H8 Marna 6b! 6b!Tb ll cyWeCTBeHHO 6onbweit. npHBeaeHH8SI BbiWe 

OUeHK8 ll03BOnSieT H8HTH BepXHIOIO rpaHllUY anSI Benll'iHHbl KOHCT8HTbl G 1 onpeaenSIIOWeH llHTeH-

CHBHOCTb {3 -pacnaLi.a IT+ -MeaoHa: 

G< 1,2Gf3 

sv·· 

-49 3 
3aeCb G{3 = 1,40 • 10 Spr•CM - BeKTOpHaSI KOHCT8HT8 {3 -pacnaaa 

Ill 
Slaep • <::!'yHKUlfSI pacnpe-

aeneHHSI anSI G npnBeaeHa Ha pnc. 3. 
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. /5/ 
KaK 6blno noKa3aHo Ena.oMaHOM H .RHroM , Hccne.oosaHHH pa.oHaUHOHHoro pacna.oa 17 -Me-

30Ha ( 2) MoryT .oaTb onpe.oeneHHbie cae.oeHHH o coxpaHeHHH seKTOpHoro TOKa. Jlns aToro 

Heo6xo.oHMO H3y'laTb cpasHHTenbHO pe.oKHe cnyqaH pacna.o·a, Kor.oa yron pa3neTa Me:>K.oy no3H-

TpOHOM H Y -KB8HTOM 

Ho Bbi.llenHTb HaH6onee 

8 0 . 
6nH30K K 180 • 0pH 3TOM OK83biBaeTCH B03MO:>KHbiM 3KCnepHMeHTanb .. 

" ,/5/ 
HHTepecHyiD1 CTpyKTypH0-38BHCHMYID '18CTb p8.llH8UHOHHOrO pacna.oa

1 

KOTOpaH CBH38H8 He C 06bi'IHbiM TOpM03HbiM H3nyqeHHeM1 a B03HHKaeT BCne.OCTBHe BHpTyanbHbiX 

cHnbHbiX B38HMo.oeltcTBHA B npouecce pacna.oa. B cnyqae coxpaHeHHH seKTopHoro TOKa sepoHT

HOCTb CTpyKTypH0-38BHCHMOro p8.llH8UHOHHOrO pacna.oa MO:>KeT 6biTb Bbl'IHCneHa; npas.oa, np e.o-

CK838HHH TeOpHH llpH 3TOM He CTOnb onpe.oeneHHbi1 K8K B cnyqae {3 -pacna.oa 17 -Me30H8
0 

YcTaHOBKa, Hcnonb30BaHHas a HacTosrueA pa6oTe1 no3aonsna perHcTpHposaTb pa.oHauHOHHbiH 

p8Cll3.ll 17+ -Me30HOB B ycnOBHHX1 o6ecne'IHB8IDLUH X acpcpeKTHBHOe Bbi.lleneHHe CTpyKTypH0-38BH

CHMOlt qacTH ( (} = 180°, ;biCOKHlt 3HepreTH'IeCKHA nopor cneKTPOMeTpos). Opoae.oeHHbie H3Me

peHHH .ll8IDT B03MO:>KHOCTb nony'IHTb rpaHH'IHYID OUeHKY .llnH .llHcpcpepeHUH8nbHOH aepoHTHOCTH 

pa.oHaUHO.HHoro pacna.oa: 

-1 
CTepa.o • 

"' . • /7,5/ ... vTa oueHKa pacnono:>KeHa cyruecTaeHHO HH:>Ke H8H.lleHHOH paHee aKcnepHMeHTanbHOn rpaHH'I-

-6 -1 -8 -1 
HOlt OUeHKH 4•10 CTepa.o H H8XO.llHTCH H8 ypOBHe, 6nH3KOM K senH'IHHe 3,6•10 CTepa.o 

0 

/5/ 
TeopeTH'IeCKH npe.OCK838HHOH .llnH cnyqag CoxpaHeHHH BeKTOpHOro TOKa • EcnH BOCllOnb30B8Tb-

. /5/ 
CH Bbi'IHCneHHbiM B pa6oTe yrnOBbiM pacnpe.oeneHHeM 0 TO H3 nony'leHHbiX H8MH .ll8HHbiX cne.oy-

eT1 'ITO llOnHaH 1 npOHHTerpHpOB8HH8H llO () OTHOCHTenbH8H aepoHTHOCTb CTpyKTypHo- 38BHCHMOrO 

/5/ 
04S p8.llH8UHOHHOrO pacna.oa 17+ -Me30H8 0 .llnH KOTOpolt YHHBepcanbH8H TeOpHH .oaeT senH'IHHy 

-8 
6 • 10 , OrpaHH'!eHa HepaBeHCTBOM: 

-7 •· w
5

D(17+-+y+e++v)/w(17+-+,l+v)<1,5 ·10. 

B 3_aKniD'IeHHe nonb3yeMcH cnyqaeM no6naro.oapHTb C.C. repwTeltHa, E.noHTeKopso H 
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