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MaMepeHa aepoHTHOCTb f3 -pacna.aa 
+ 

" -Meaoaa: 

( + + ) ( + + ) + 1,0 -8 
w "· -. TT

0 + e + v I w " -> 11 + v . "' ( 1, 1 ) •JO • 
- 0,5 

K OHCTaHT8 G , onpe.il911HIOLU8H HHT9HCHBHOCTb STOI'O pacna.aa, H8il:LieHa p8BHOil: 

·-49 3 
Ci "' /1,6 + 0,5 / • 10 Spi'•CM B COI'llSCHH C I'Hfi0T930A coxpaHeHHSI BeKTOpHOI'O TOKa. 

•_f-. . 

Abstract 

+1.0 -8 
The pr'Jbbll ity of pion (3 -decay has been measured: w ( rr+ ... rrG + e+ + v ) I w ( rr+ .. 11+ + v ) "' 0,1 0 5 )•10 • . - . 3 

The constant G, which determines the intensity of this decay has been obtained to be G "'( 1.8 :!: 0.5 ) • 10"
49 

erg. em 

in agreement with the conserved vector current hypothesis. 
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/1,2/ B nposeneHHbiX HaMH nepBbiX nccnenoBaHHHX f3 -pacnana rr -Me3oHa 6brrro 

ITOK8~8HO, 'ITO OTHOCHTeJibH851 BepOHTHOCTh STOT'O pacrrana A ~w(rr+->rr0 ->e++v)/u(77+->/L++v) 
-8 

He npeBbiWaeT cymecTBeHHo 10 -senn'IHHy, npencKa3biBaeMyro Teoprrei1 cna6oro B3aHMo-
/3 4/ 

neilcTBHSI ' • npn STOM ypOB8Hh cPOHa, 0!"'p8HH'IHB8Blllero B03M0)KHQCTH Ll8JlbH8HlJJero KO-

JIH'IeCTBeHHOI'O HCCJieLlOB8HHH f3 -pacrrana TT -Me30Ha, COCTaBJIHJI IB 8LlHHHU8X A 

2 7 3.}0-
8

. KaK ITOK838JIH Ll81IhHeHWHe H3MepeHHH, OCHOBHb!M HCTO'IHHKOM 3TOT'O cPOHa 

JISIJIHCh cnyqaftHbre cosnaneHHSI cnrHanoB B BbiXOLlHOA cxeMe coananeHHA /cxeMa IV Ha 

I 

pHC. 1 I. 

/2/ 
nocne 38BepweHHSI 0ITHC8HHbiX B pa6oTe SKCrrepHMeHTOB Mbl BH8CJ1H pHil H3MeHeHifH B 

9JieKTpOHHyiO '18CTh yCT8HOBKH, B pe3y1IbTaTe KOTOpb!X YA8JI0Cb 3H8'IHT8JibHO YJJY'IlliHTb pa3-

peweHHe Bb!XOLlHOH CXeMbl COBIT8LleHHH H ITOBh!CHTh ceneKTHBHYIO CIIOCOOHOCTb aeTeKTOpa OC'

TT + -Me30HOB /cxeMa ffl· T8HOBOK 
Ha pHC, }/. 3To IT03BOJIHJ10 CHH3HTb ypOB8Hb cPOH8 

CJiy'IaHHbiX COBrraneHHH B H8CKOiibKO pa3. 8 cepHH 3KCrrepHMeHTOB, Bb!liOJIHeHHb!X C HOBOi1 

+ 
annapaTypoi!., 6brno rroKa3aHo, 'ITO f3 -pacnan rr -Me3oHa cyLUecTByeT, H obiJTO npo-

seaeHo nepaoe orrpeneneHne aenH'IHHbi ero BepoHTHOCTH. 

~~~~n=fiiJ~~~~=~---------------------------==t:::l--·m~K-j----------4~~ 
0 ,;;! j/ :---:/ 

~~~---------~ 

{,/- ~/f' 

/:f 
/' .f) fl ff 

7 

p H C. l. 

+ CxeMa 3KCrrepHMeHTa. 1~ 2 -cuHHTH~JISil\HOHHb!e C'!8T'IHKH MOHHTopa Hy'!KG! 1T -:Vl830HoB; 

4,5 -c'!eT'!HKH LleTeKTOpa OCT8HOBOK TT -Me30HOB>; 6 -no!IblH CBeTOBO/l; 3 -rrOJTil8TII!Ie;;o-

Bb!H TOp!I-!0351UUiil: cPil.'lhTp; 7,8 -qepeHKOBCKile crreKTpoMeTpbi norrHoro rrorrrotueHHH; L
4 

rr 

L $ -nepeMeHHbJe 3aaep)KKH C1tr'Ha.lloB; l-TV -cxeMbl COBITa.QeHHil; n - n -rrepec'!eT-
Hb!e CX8Mbl, 0 IV 

JlnH Bb;~;~eHH51 OCT8HOBOK 1T+-Me30HOB B CUHHTHJIJISITOpe C'!eTcli1Ka 5 pauee HBMH Hc-

fiOJib30B8JlCSI ' pe)KifM "neTeKTopa 0CT8HOBOK" / 5 / 

perrrcTpaurrn rrpoxonHmrrx 
, II03BOJI51!0!lU!H no_-::aBilTb 3cpcpeKTHBHOCTh + 

TT -Me30HOB B 5-7 p83 ITO Cp8BHeHil!O C 3r);rjJ8KTHBHOCTbiO pe-

3 
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I 
I 
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161 
rHcTp8UHH OCT8HOBOK, KaK IIOKa38HO B pa6oTe 1 K09cj:lrjJI!Uif€HT OT6opa -=teTeKTOpa OCT8HO-

BOK MO.*eT 6b!Tb yaena~;;.;a LlO 40.-50, €C1IH 11CIIOJib30B8Tb cxeMy COBII8Ll€HifH llf B Ka'ieCT

Be 8MIIJli!TYLlHO-BpeMeHHOrO npeo6p830BaTeJHI H ocyu\eCTB.TII!Tb aMII1111Ty;:tHyiO JJ.IfCKpWvtHHaUli!O 

He TOllbKO B C'leT'IHKe 5, HO H B C'ieT'iHKe 4. nocJienHee OJJ.HOBpeMeHHO 1103B0111leT yMeHb

ll.IHTb cPOH cnyqail.HbiX COBII8JJ.eH!iil. B OCHOBHOH CXeMe 11 , 3cjJr),eKTI!BHOCTb perHCTpaUHH oc-

+ 
TaHOBOK TT -Me3"0HOB B 3TOM pe:rKHMe, HCIIOJlb30BaBweMCI! B OIIHCbiBaeMblX HH/K8 9KCIIe-

pHMeHTax, 6wna 6na3Ka K enaaaue. CeneKTHBHwe caoiicTaa JJ.eTeKTopa ocTaHoBoK anniDcTpa

PYIOTCH pHC, 2, Ha KOTOpOM llpHBeneHa Kp!iBall npo6eroB M€30HOB, H3MepeHH81l npa IIOMOWI! 

sTore neTeKTopa. 

N,ceH·1 

f(}()(J(J 

$0()(} 

0 
0 tO 

K pHBaH npo6eroa Me3oHoB, 

pOCTb C'I8T8 ne:rec'leTHOA CX8Mhl 

R Ia r/cM yrnepona/. 

• 

n+ 

20 30 40 

R 2/CM2C 

p H C, 2. 

H3MepeHH8S llpH IIOMOlUH neTeKTOpa OCT8HOBOK, N -cKo-

fi111 B 3BBHCHMOCTif OT TOliWHHbl TOpM031liUero cPHJlbTpa 

.. 

KanH6po&Ka annapaTypbl owna BbmonHeHa Ha ny'iKe IF -Me3oHoB Toli .*e aHeprHH, 'iTO 

H IF+ -Me30Hbl /75 M sa I. IF -M930Hbl OCT8H8B11HB8JlHCb B .*HLIKOM BOLIOpOLie, 38J1HTOM 

8 CT9KliSHHhlA Llbi08p, KOTOpblA IIOM91U811Cil M9)KLIY ClleKTpOMeTp8MH 7,8 BMeCTO C'i9T'iHX8 5, 

CKopocTb c'leTa IFo -Me30HOB, B03HHKaBwHX B pe3yllbTaTe nepe3apsnKH rr- -Me30HOB, 

-1 
nocTarana 50 ceK , 'ITO no3aonHno npoaecTH neTanbHOe HccnenoaaHne a.nnapaTypbi. Onpe-

neneHHbie B 9THX onbiTax BpeMeHHbie napaMeTpbi cxeMw 3anep.*aHHhiX coananeHHA 11 yKa-

/2/ 
38Hbi Ha pac. 1. Oaa 6na3Kii K nonyqeaHbiM paHee • B Bbi6paHHOM pe.*aMe pa60Tbl anna-
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/6/ 
rHCTp8UI1H OCT8HOBOK. KaK ITOK838HO B pa60T€ 1 K03cPl\Jlllli1€HT OT60pa -=leTeKTOpa 0CT8HO-

BOK MOa<eT 6b!Tb yBeJIH'i<O:i LIO 40--50, ecnH liCITOJib30B8Tb CXeMy COBIT8Ll€HI1H Ill B K8'leCT-

ee 8MIT1111TYLIHO-BpeMeHHOrO npeo6pa30BaTeiTH 11 ocyu\BCTBITHTb 8MIT1111TYLIHY~ Lli1CKp11MI1H8UH~ 

He TOJibKO B C'lBT'lHK€ 5, HO H B cqeT'lHKe 4. nocnenHee OUHOBpeMBHHO IT03B01IHBT YM€Hb-

WHTb cPOH cnyqai\Hb!X COBIT8UeHI1H B OCHOBHOH cxeMe 11 3¢rj•eKTI1BHOCTb perncTpauaa oc-

+ 
TaHOBOK 11 -Me3-<>HOB B STOM pelKHMe, HCITOJib30B8BWeMCSI B OITHCbiB8eMbiX Hli>K8 SKene-

pHMBHTBX, 6wna 6JIH3K8 K BLIHHHUB, CeneKTHBHWe CBOHCTBa LIBTeKTOpa OCT8HOBOK liiTJI~CTpH

py~TCSI p!1C, 2, H8 KOTOpOM ITpHBBLIBH8 KpHB8SI npo6eroe M830HOB, H3MepeHH8SI npa ITOMOWH 

sTore neTeKTopa. 

N,ceH·1 

i()(J(J(J 

$0()(1 

0 
0 tO 

K pHBaH npo6eroa MeaoHoB, 

pocTb c'leTa ne:fec'leTHOI cxeMbl 

R /a r/cM yrnepona/. 

'I 

n+ 

·[;.. 

20 30 40 

R ~/CH 2 C 

p H C, 2. 

H3MepeaaaH npH noMOIUH neTeKTopa ocTaHOBOK. N -cxo-

0111 B 3aBHCHMOCTR OT TOJIIUHHbl TOpM03SIWero cPHJibTpa 

KanH6poaxa annapaTypbl 6blna Bblnonaeaa Ha nyqxe 11 -Meaoaoe Toil a<e saeprHH, 'ITO 

+ -
H rr -Me30Hbl /75 Mae/. rr -MeaOHbl ocTaHaenHeanHcb B a<HnKoM eouopoue, aanHTOM 

B CTeKnHHHbll Llbl08p, KOTOpbll ITOM9W8JICSI Mea<ny cneKTpOMeTp8MH 7,8 BM9CTO C'l9T'IHX8 5. 

CxopocTb C'leTa rr0 -Me3oHoB, B03HHK8BlilHX e peaynbTaTe nepeaapHLIKH rr- -MeaoHoe, 

-1 
nocTHrana 50 ceK , 'lTO noaeonHno npoeecTH ueTanbHOe HccnenoeaHKe a.nnapaTypbi, Onpe-

neneHHbie e :3THX onbJTax epeMeHHbie napaMeTpbl cxeMbl aanepa<aHHbiX coenaneHHI 11 yxa-

/2/ 
aaHbi Ha pnc. 1. 0HH 6nnaKH K nony'leHHbiM paHee • B Bbi6paHHOM pea<nMe pa6oTbl anna-
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paTypa oxa3anacb xpalae aeqyacTBHTenbHOI x ¢oay nocTopoaaero H3nyqeaaa, Tax, c y~a-

neHHeM )KH~xoro ao~opo~a cxopocTb c'leTa cxeMbl 11 na~ana 6onee '!:eM B 10 TbiCJI'I paa, 

Hana~xa H oxoH'IaTenbHSH xana6poaxa acel ycTaHOBKH 6blna npOH3Be~eaa c HCUO.Ilb30B8HHeM 

171 
o6aapy)Keaaoro HaM H paH3e ManOHHTeHcHBHoro npouecca nepe3apH~KH " -Me30HOB UpH 

ocTaaoaxe ax a ao~opo~oco~ep)KaweM aewecTae, B aaweM cnyqae TaKHM aewecTBOM aamr

eTca CTHpO.II /CH /, H3 KOTOporo 6bi.II H3rOTOBJieH CUHHTHJinHTOp C'leT'IHK8 ·5, 

.[{na CHH)KeHHH ypoBHH ct>oHa cnyqaAHbix coana~eHHA aHepreTH'Iecxae uoporH cnexTpo

MeTpoB 7,8 6blnH Bb16paHbl 6onee BbiCOKHMH, '!:eM B npe~bl~YIIIHX H3MepeHHax
121 /35 Mas/, 

3xcnepaMeHTanbHO onpe~eneHHaa atf>tf>e KTHBHOCTb peracTpauHH (3 -pacua~a 17+ -Meao

Ha 6bln8 p8BH8 5,6';1,, 0)KH~8eMlH CKOpOCTb C'leTa, COOTBeTCTB)'IOII.I8H TeopeTH'IeCKH npe~CK8-

3ilHHOI aenH'IHHe A I (J0CT8B.IIH.II8 1 OTC'IQT 38 30 '18COB paOOTbi ycxopHTena, npa 8TOM 

+ 
Hapa~y C (3 -paCU8~0M If -Me30HOB yCT8HOBK8 ~0Jl)KH8 6bl.II8 perHCTpHpOB8Tb H p8.llH8· 

UHOHHbll paCU8.ll 17+'+ )I + e+ + II 1 BepOHTHOCTb KOTOporo T8K)Ke MO)KQT 6b1Tb Bbi'IHCJie-
/8/ 

H8 B cnyqae COXpaHeHHH BeKTOpHOrO TOK8 , 0.llH8KO npH Bbi6paHHblX BbiCOKHX SHepreTH'l:ec-

KHX uoporax cuexTpoMe1'pOB axna~ 9Toro pacna.11a cpaBHHTenbHO Man H ~on)KeH 6b!n cocTaa

naTb oxono 1/6 oT uonaoro cqeTa, O)KH.llaeMbii ypoaeab tf>oaa cocTaBnRn 1 oTcqeT 3& 80 'Ia· 

coa, YpoaeHb tf>oaa 6b!n onpe.11enea nyTeM conocTaaneaaa cxopocTel cqeTa cxeM coanaaeHHI 

121 n Ill B lV • nony'leHHbiX B OliHCbiBaeMblX sxcnepHMQHT8X R B pa6oTe H8 nyqxax 

+ -fl -H 17 -Me30HOB, 

H3Mepeaaa BepoRTHOCTH f3 -pacna.lla 
+ 

" -Me30Ha upo.llOJI)Kanucb oxono 100 qacoB, 

J).nR KOHTpOnR CTa6Rn&HOCTH napaMeTpOB annapaTypbi nepRO.llR'IeCKR H3MepSlnRCb BbiXO.llbi 

rr0 -Me30HOB OT nepeaapH.llKH 
+ 17 -Me30HOB Ha neTy B CUHHTHnnRTOpe C'leT'IRKa 5, noB-

TOpHO !IpOH3BO~H.IIHCb OIIHC8HHbie Bbiii.Ie K8JIH6pOBO'IHble SKCIIepHMeHTbl H8 nyqJte rr -Meao-

HOB, t:fT06bi HCJt.IIIO'IBTb B03MO)KHOCTb cnyqaitHOI perHCTp8UHH aneKTpH'IeCKHX H8BO~OK, HCUOnb-

30B8.1I8Cb 'I)'BCTBHTenbHaR nepecqeTHaH cxeMa no I tPHltCHpyiOII.I8H R8BO.llKR, Kax 05838.1I0Cb, 

ORR liORB.IIR.IIBCb pe.llKO R B. XO~e OCHOBHbiX R3MepeHHit HH paay He 6biJIH 3aperHCTpHpOB8Hbi 

cxeMaMll II R lV • B peaynbTaTe 113MepeaaA, B Te'leHae xoTopbiX 11epea ycTaHoaxy 6hlno 

llpoll)'Ill8HO 0,6 • 1010 
If+ -Me30HOB 1 6bi.IIO 3aperHCTpHpOB8HO 4 OTC'IeTa Bb!XO~HOI CXeMbl 

coana.lleHHI lV • B e.llHHHuax A sTo cooTBeTcTsyeT senH'IHHe A., = 1,8 • 10-8• Ypo-

seHb cPOH8 8 9THX )Ke e.llHHHU8X COCTaBnReT Acp = 6 • 10-Q, l]llR OUBC8HIIR UO.II)''IeHROrO pe-

ayn&T8T8 BBe.lleM cPYHKURIO pacnpe.lleneHRSI BepORTHOCTR p (A) 
lf· 

111 

no.llCTaBHB CIO.ll8 )'K838HHbie Bb!We 3Ra'leHRSI R A cb , aony11aeM 

+1,0; -8 
- /1,1 -o~ • 10 • 

Hal~eaaaR cPYHKUHR pacnpe.lleneHRR /1/ npRBe.lleHa aa pHc. 3. 

BenH'IHHa A csRaaaa c xoHcTaaToA G , xapaKTepR3yiOwel (3 -pacna.ll 17 -
141 

Meaoaa , cooTHoweaaeM 
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' 121 

3.aec~:. ~ -pa3HOCTb MaCC 38pS!>K9HHO!"O H H9HTp81IbHOI"O TT -Me30HOB 1 ll -Macca 

+ 
TT -Me30H8 1 -Macca aneKTpoHa, -aneKTpOM81"HHTH8SI IIOI1p8BK8 1 p8BH8SI 3,4% 

191 
cornacao Cne.ayJOwHe .asa qneaa a CK06Ke y'IHTbiBaiOT oT.aaqy TT -Me30H8 H H8JIH'IH9 

M8CCbl IIOKOH y II03HTpOH8 IC.C. repwTeAH, '18CTHOe C006LL{9HHel, nony'l9HH8H• H3 Ill H /21 

~YHKUHH pacnpe.aeneHHH llJIH G npHBe.aeaa aa pHc, 3, CooTBeTcTByiOwas aeJIH'IHHa G 

paaaa 

G = I 1 , 14 = 0 ,37 I G f3 

r.ae Gf3 -BeKTOpH8SI KOHCT8HT8 1 xapaKT9pH3Y!OlU8H f3 14 101 
-pacna.a s.aep ' , HanoMHHM, 

'ITO B CJiy'lae C0Xp8H9HHH B9KTOpHO!"O TOK8 llOJI>KHO BblfiOJIHSITbCH paseHCTBO 

ny'leHHbiA B H8CTOH1U9A pa6oTe peayJibT8T CBH.aeTeJibCTByeT B IIOJlb3Y cnpase.aJIHBOCTH STOH 

I"HIIOT93bl, 

npoBe.aeHHble SKcnepHM9HTbl IIOK838JIH 1 'ITO npe.ano>KeHH8H H8MH B 1959 ro.ay IIOCT8-

+ 111 I 
HOBK8 OIIb!TOB IIO H3Y'l9HHIO f3 -pacna.aa TT -M930H8 lomiC8HO B pa6oTe I C HCIIOJib-

aOB8HH9M qepeHKOBCKHX cneKTpOMeTpOB, ll9T9KT0p8 OCT8HOBOK II perHCTp8Uii9lt liMIIYJ1bCOB H8 aKp8H9 

CKOpOCTHOI'O MHOI'OJiy'leBO!"O OCUHJ1JIOrpa~a, ll8CT B03M0)KHOCTb llOJIY'lliTb TO'IHble CB9ll9HHSI 0 B9JIH'IH-

+ 
He aepOHTHOCTH {3 -pacna.aa TT -Me30H8 H 06 SHepreTii'l9CKOM cneKTpe B03HHK8 IOlUHX npH 

+ 
TT p.aana.ae noaHTpoaoa. O.aaospeMeHHO MO>KeT 6biTh Hccne.aosaH H pa.aHaUHOHHbiA pacna.a 
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