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A b s t r a c t 

In some theoretical pa.pers/e.g.6,7/ an attempt was made to 
explain the~~J1·J,f--decay/S/ by assuming the nonexponentiality 
of unstable particles decay. There are objections of theoretical 
character against these modelsl 91, but it is of interest to test 
them directly in experiment. For this purpose the searoh for "long
lived" /1°-particles has been made under conditions similar to 
those of experiments in which J\'47f"' p- had been observed. The 
one-meter cloud chamber was placed at 6,2 meters from the target, 
which corresponded in our experiment to 200 mean decay lengths of 
.)\ 

0
- hyperons. 

24 A 0 
- events, for which the distance from the p~int of de

cay to the cloud chamber inner plate was more than J centimeters, 
were deflected from the direction to the target at angles exceed
ing 10 errors of angles measurement. Only for one A 0 this def
lection was Within 2 errors c~.= 5.J0 t J.5° ). Poor measurabi
lity of this event makes it impossible to correlate it unambiguous
ly with the nearest star. 

The data obtained permit to estimate the upper limit of number 
of "long-lived" A 0 --decays in our chamber: ~II'~ [. If one 
supposes the character of nonexponentiality in/(."- and ./1°- decays s 
to be similar and takes into account that under our conditions 

.11° (:f. 0 ) are generated twice as much as K; , then among 2660 
}(•- decays detected in the chosen volu~e of the cloud chamber 

onl must have observed /Vjo ~ J.O decays of "long-lived"/1°- hy
perons. 

The comparision of the expected number of "long-lived" A" -de
cays ( 11;, = I 0 ) with the experimental value ( ~ • .c: J ) demon
strates as being very unlikely the models, which assume the 
K~Jr+ 1(- to be due to the nonexponentiality in unstable partic
les decays (the probability to find N ~I , having expected N=lO, 
is:p ~10-3). At the same time, as analysis of worksll-5 1 has 
showen , the K0 

... 1f-+ :Jr- decays at large distances from target 
are described very well by an exponential With the exponent, corres
ponding to the lifetime of x; -meson (see Fi"j. 2. ) . .. ' 
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1611 
B aeiOTopbiX TeopeT&'leCKBX pa60Tax (eM., aanpaMep, ' ) .ll&aae'I'CB 1 

BBTb o6aapylK&BBblll: npaBCTOBCKOII: rpynnoll: pacna.Q .QOni'OlKBBylllero r' •I 
,;t.,-IS/ OTJtllOB8HB8M OT 9KCnOH8HnB81IloHOCTB B pacn&.QAX HeCT86BIIIoBbiX 'lA~ 

/9/ 
9TBX MO.Q&nell: BM8IO'!'CH B03pAlKeHBB Te0p8TB'l8CitOrO xaparrepa 0 O.[!JJAIO 

BHTepec BX npllMAll 9JtCnepBM8HTAIIIoHAll npOB8pKa, 

C 9Toll: nenbiO &aMB 6blns npe.QllpBHliTbl noacKB r.QonrolKBBYmBx' A0 
-1 

ycnoaallX o'leHb 6nas~~:ax 1t TeM, B KOTOpbiX aa6nro.Qanca pacna.Q K~ .. rr+rr

Mepa Bam.coaa, c noMolllbiO KOTOpoll: asyunacb pacna.QH&Ie caoii:CTBA K~ 
pacnonaranaCb sa paccTOliHHB 6,2 M OT BRyTpeaaell: M&meHB caaxpocjlasOTp• 

BeTCTaoaano a aamax ycnoaaB * 200 cpe.QHBM pacnA.QHbiM npo.6eraM h0 • 

npoXO.QlllllHII: 'lepe3 11:8Mepy nyqolt Heii:Tpaiiio&biX 'l8CTB!l0 polK.QeHHbiX B CBBIII 

cpopMBpOBallCll C llOMOIIlbiO CBCT8Mbl JtOMBM8TOpOB nOll yrllOM 90°:!:,.1,5° It [ 

YCKOpeBHbiX .QO 10 fsa. 

B pesym.TaTe TpenpaTaoro npocMOTpa 6blno o6aapylKeao • 4500 K0 

2 

KOTOpbiX 3200 6hlna asMepeBbl a npoasanssapoaaabl no ~tpBTepBIIM pacnana 

3TBM KpaTepBIIM Y.llOBlleTBopano 122 co!SbiTBII. no.QaanliiOmall 'laCTb saper• 

A0
-ranepoaoa (110 pacna.Qoa) poJK.QaeTCll B pesyllbTaTe BSaaMo.Qell:cTaHII 

nnacTa&ax KAM&pbl. Hs 9Tpro 'lacna 6&mo OTo!Spaao llllll llallh&ell:mero aaaJ 

TO'llltB pacna11a KOTop&rx OTCTOIIT OT nnacTBH ae MeHbme 'l&M sa 3 cpell&B; 

npo6era (3 <l < 5) (eM. pac. 1 ). Oro6paaBble 18 co6&rrall:, a TaJtlKe 12 I 

f > 5 X) 6bln& npoa&allB3BpOBaHbl no yrny BbllleTA 8 A 0 OTBOCHTellhHO 

MameHb, B 24 cny'lallX OTKnoaelille OT aanpaBJielillll sa MBmeHb npeB&ImaeT 

OWB6Jty B3Mep88Bll0 B, llBIIlb B O.QHOM cnyqae 9TO 0Titl1088HB8 Olt83al10Cb B 
0 0 

z:paTaoll: oma6u ( 8Ao • 5,3 :!:.. 8,5 ). nnoxall B3MepBMOCTb sToro co6&I 

x) 
Hs 'IRena co6biTBII: c f > 5 a 10 ~nyqasa 6blna saperacTpHpoaal 

Jt8M&pb1, ~toppeJIW'YIOIUall c aanpaanaaaeM A -'laCTIUlbl; B llByx llpyrax 1 
TO pOlKll8HB8 .A B 6esnyqeBoll: 3B83J;18, 0JKB.Qa&M08 'lBCllO nOCJiellHBX -

3 
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B se~~:OTophlx TeopeTB'IeeKax paoOTax (eM., sanpaMep, ' ) .!18118e'l'ell BODhlTit8 oln.liC-

BBTb ol5sapy~esshlll llpaseToseKoA rpynnoll pacnan nonro~symero to -Meeosa aa 

wtw-/S/ OTKIIOB9BB9M OT SII:CnOB9BIIKanbBOCTB B pacnanax H9CTaOKnb~X 'laCTBn, llpOTBB 
/9/ 

li'I'KX MOII91191! KM9JOTCII B03p~9BBSI Te0p9TB'I9CII:OI'O xap811:Tepa , O.!IBaii:O npetxeTaBnSieT 

KBT9p8C KX npSIMASI 91tCnepBM9BTanbBaSI nposepll:a, 

C ll'l'oll nenbiO aaMB 15hlna npetxnpKBHThl noscii:K rnonro~symsxr A0 
-reeposos s 

ycnossHX o'leBb I51IB311:BX 11: TeM, s II:OTOpblx sa.l5niOnancH pacnatx K~ .. w+w- • MeTposall xa-
o /10/ 

uepa BanbColla, c noMOmbiO KOTopoA B3Y'I81IBCb pacnana&Ie csoACTsa KL -Mesosos , 

paCnonaranaCb Ba paceTOSIBIIB 6,2 M OT BByTP9BII911 MBW9BB eBBXpOijla30TpOBa, 'ITO COOT-

B9TCTBOB81IO B JlaWBX yCIIOBHSIX • 200 cpe.!IBBM paCUIUlBbiM npot5eraM ~ O -rsnapoaa, 

llpoXOAHmllll '19p93 ItaMepy nyqolt aei!TpanbBbiX 'ISCTBII, p0~9BBbiX B CBBBIIOBOII MBW9BB, 

cpopMBpOBaiiCSI C liOMOmbiO eseTeMbl KOIIJlBMSTOpOB UOA yriiOM 90°:!:,1,5° )[ nyqxy npOTOBOB, 

ye~~:opeBBbiX no 10 fas. 

B pe3ynbTaTe TpexxpaTaoro npocMOTpa fihlno ot5aapylKeao • 4500 K
0 

-pacnanos, as 
2 

II:OTOpbiX 3200 15hliiB B3M9p9Bhl B np08B8nB3BpOB8Bhl no !tpBT9pBSIM paenana If -+ p + W- • 

3TBM 11:pBT9pBSIM YIIOBIIeTBOpSIIIO 122 COI5b1TBSI, llO.!ISBIISIIOmas qaeTb 3aperaeTpJIPOB8BBhlX 
0 0 

A -rsuepoaoa (110 pacnanos) polKnaeTCH B pe3ynbTaTe B3aBMonelleTsas K2 -Meaoaoa s 

nnacTallax ll:aM9pbi, 113 aToro 'lsena ObiiiO oTol5paao IIIIH n~sellwero aaana3a 13 A
0 

-'laCTsn, 

TO'IItB pacnana II:OTOpbiX OTeToHT OT nnaeTsa ae MeHbme '19M sa 3 epenasx paenan~x 

npot5era (3 <t < 5) (eM, pse. 1). Oro6pasllhle 13 co6&ITBII, a TaltlKe 12 A0
-paenanoa c 

f > S x) 6blna npoaaans3sposaBbi no yrny BbiiieTa (}A o OTBOCHTeiibHO aanpasnea•• sa 

MBWeSb, B 24 cny'laHX OTKnoaeBKe OT sanpasneiiJIH sa MKWeBb npes&IwaeT necHTaxpa'I'IQ'JO 

OWKOII:Y K3M9p9BBH, 11, IIBWb B O.!IBOM enyqae 9'1'0 OTKIIOB911J19 OKa3aiiOCb B npenenaX IIBY-
0 0 

ll:paTBOII OWBOU ( (}Ao • 5,3 :!:, 3,5 ), llnoxag K3M9pBMOCTb 3'1'01'0 COObiTBSI Be .!188T 

x) 113 'IRena eo6biTBll e t > 5 s 10 eny'laliX l5hlna 3aperseTpspoaaaa 3sesna s ra3e 
0 

xaMepbl, xoppenw>y10mas e aanpasaeaaeu A -'laCTBnbl; s nsyx npyrax Morno BM&Tb Mac-
TO po~eBBe .A B 6e3ny'leBOII 3893.!19, 0~BII88M09 'IBCIIO UOCII9AHBX - 1 + 2 COI5b1TBSI, 

,·/ 
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B03MOlKHOCTB yCT8HOBBTio OJ1B03B8'l&y10 ltOppenSIIlBIO era c !SIIBanelKameil 3Be3Jlol. 

nony'leBB~il pe3ynbT8T D03BonseT 0~8BBTio BepXBBil npe)leR 'IHCn8 'llDnrOlKBBYWBX' 

AD -'l8CTB~, JtOTop~e Morna ~~~ poJlBTI>CH B MBmaBB yc~~:opaTens a p8CD8CTioCB B B8Weil 

Jt8Mepe: NAD$ 1 • 

0~ esaw Tenep~o, Jt8Jtoe ~~:onaqecTBo p8CD8JlOB 'JlonrOJKBBymax' AD -'l8CTG w~ MoriiB 

~~~ OlKBJ18Tio, ecna xap8KTep upe.llllonar8eMoil sea~~:cnoaeso8nbBOCTB e pacna)le K~ -Me3oH8 
D /11 12 18/ 

T8Jtoil JKe, Jt8Jt B paCD8Jle A -rsnepou. HMeJOmaecs a~~:cnepawesTanbHble J18BB~e ' ' 

DOit83~B810T0 'ITO B8 THlK&nbiX BJ1p8X DOJlSBnBIOWee 'lBCno CTp8BBbiX '18CTB~ p0lKJ188TCH B 

pe3ynbT8Te BTopa'lBbiX B38BMoJlelcTBBil nsosoe ( E.,~ 1 .;. 2 rae), o6pa3oeasH~x B BJlpe 

nepBB'IHoil 'l8CTR~eil, 
D 

l: K B A K • 0TCJOJ18 

B 9'1'0M Cny'l88 OCBOBBoil BKDall J1810T peaJtUB C p0lKJ18HH8M nap 

cnenyeT, 'ITO A
0 -qacTa~, pOlKJleBBbiX B npBMoil pe8Jt~BB a B03HB-

D D D 
JtaJOmax 38 C'leT nepexoA8 l: ... A , npa!Sna3BTenbHo B 2 p838 6on~owe, 'laM K

1 
-Meao-

BOB, npa 8TOM H8JlO BM8Ti> B BBJly, 'ITO yrnoe~e p8CDp8JleneHBB AD-'l8CTB~ B na6op8TOp

ROil cscTeMe wape, 'laM KD -Meaoaoe, T8Jt 'ITO B samaM cny'l8e DOll yrnoM 90° AD -'l8CTB~ 
neTBT !Sonbwa, '18M lt80HOB, 

D 
TaltBM o6pa3oM, cpeJlR 2660 K 2 -p8cnaJloB, 38parHCTPBpoeaHHbiX H8MH B B~Jlenes-

w(K0 ... .,+.,-) 
HOM ot51.eMe lt8M8pb1 0 C yqeTOM CpeJlHero 3H8'l8BBH B8RB'IHHbl -- • 

w ( KD ... 3apH*•) 
-8 /14/ , 

• (2,04±,0,18)x10 , M~ MornB ~~~ OlKBJlSTio NAD =10±1 pacnaJlOB 'lloRrolKBBY-

max' AD - ranepoaoe. npa 8'1'0M Mbl C'lBTSeM BMnynbCHble pacnpeJleneBBB KD - • AD -qac

TB~ DpBM8pBo OJ1BB81tOBbiMB 0 BM8B B BBP,Y COBD8J1810WB8 nonepe'lBb18 BMnynbC~ polK)18BH~X 
D D - l. -L 1121 

K -weaosoe a A - raneposoe ( P Ko = PAD • 400 Mae/c) • Cne)lyeT no)lqepltHYTio, 

'ITo eena'lBH8 N AD He . oqes~o qyBCTBBTenbBS 1t cneJtTpy AD , TaK K81t npeJlnonar8eM8H 
/1-5/ 

B881tCDOB8H~8nbBOCTio0 CYJlB DO BMGIOWBMCll 8ltCD8pBM8HT8nbHblM J18BB~M , JlOnlKHS 

6biR8 6~ OXB8TbiB8Tio WBpO!tHil BHTepean BpeMeH lKH3HB (90+400), 'ITO ,COOTB8TCTBY8T B 

HSWBX ycROBBSIX PAD= 200 f 1000 Mae/c. 

113 conocTaeneaaH OlKBJlaeMoro qacna pacnaJlOB 'JlOnroJKHeymax' AD -ranepoHoB 

N'AD •10) c eJtcnepaMeHTanbH~M 3Ha'leHBeM ( NAD ::; 1 ) cneJlyeT, 'ITO MO)lena, 

oiS~BCBBJOWBe npo~ecc KD ... rr + rr -BeaJtcnoaea~8nbBOCTI>IO pacnaJ18 HeCTaiS&ni>HblX qacTa~, 
x) 

Dp8JlCT8BRSIIOTCH B8Ci>M8 M8ROBepOHTHbiMB , 

/1-5/ D 
C JlpyroA CTOpoHbl, KSK noJta3biBaeT asanB3 pea~ni>TSTOB pa60T , pacnaJlbl K ... .,+.,-

aa !Soni>WOM paCCTOSIHBB 0T MBW8BB XOpOWO ODBCbiBSIO'I'CH 9ltCDOH8HTOil C DOK838TeneM, 
D 

COO'I'B8TCTBYIOWBM Bp8M8BB li<H3HB KL-M830B8 (eM, pac, 2), 

B 38JtnJOqesae 8BTOpbl B&lpSJKSIOT 6n8rOJ18PBOCTI> A.H. MecTBBpawesna, .11. HHry, 

H.H. neTpoey, .B.A. PycaltOBY B y U3yB-cjl8BIO 38 DOMOWb B paiSOTe B rpynne na6opaBTOit 

.38 o!Sp8!SOTitY aKcnepaMeHT8ni>Boro MaTepaan8, .; 
x) npa OlK?f88MOM qacne paCDSJlOB N'- 10 BepOHTBOCTb o6sapyJKBTb 

BOCXOJlHT 10- , 

4 
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MO~BOCTH yCT8BOaHT& OaB03Ba~aym XOppensnB~ ero c !SnB:sne~amell aaea.noll. 

nony~eBBhlll peayn&TaT uoaaona&T o~aBBT& aepXBBll ~eaen ~•cna 'aonro~aymKx' 

-~8CTH~, KOTOpbie MOrii.K l5hl POABT&CB a MHlll8BB YCKOpBTena B paCD8CT&Cg a B8Wet 

Mepe: NAo,:S 1 • 

0 OueBBM Tenep&, xaxoe xom~~ecTBo pacua.noa '.nonro~BYm•x' A -~acTa~ Mhl MOrii.K 

o~•AaT&, ecn• xapaKTep ~e®onaraeMoll BaeKcuoaesuan&aOCTB a pacua.ne K~ -Ma30Ba 

0 /11 12 18/ oll ~•. ~~:ax a pacua.ne A -rauepoaa. HMeiOmKeca excuep•weaTan&abie .naBBble • • 

83bla8IOT0 ~TO B8 T~8nb!X SIApax DOAaanBIOmee ~Keno CTp8BBbiX '18CTB~ poqaeTCB a 

yn&TaTe BTOpB~BhlX B38BMOAalcTBBll DBOBOa ( E,~ 1 ~ 2 rea), ol5pa3oaaBHhlX a SlApe 

aB~HOJI ~8CTB~aJI, 
0 B eTOM cny~ae OCBOaBot axna.n A8IOT pe&KUB C p0~A9HB9M nap 

cne.nyeT, ~To A() -~&CTB~, po~A&IIIIb!X B ~aMoll pea~~:~•• B a0311B-
K H A K • 0TCIOA8 

o 0 0 
'lllBX 38 c'leT nepexo.na I .. A , ~Bl5nKSBTen&Ko a 2 pa3a 15on&we, ~eM K

1 

-Me3o-

• npa 9TOM B8AO BMeT& a aBay, ~TO yrnoable pac~e.nen&IIBB A0 -~8CTII~ a nal5opaTop

CHCT9M8 wupe, ~eM K
0 

-Meaoaos, TaK ~To B IIAW&M cny~ae uo.n yrnoM 90° A0 -~aCTH~ 
BT l5on&W80 ~eM K80HOB, 

0 

TaxaM ol5paaoM, cpea• 2660 K2 -pacna.nos, 3aperuCTpKpoaaaahlx 118MB B Bbi.QeneK-

w(K0-+ rr+rr-) o6'beMe KaMepbl, c y'leToM cpe.naero 3118~8HBB B&nB~IIhl --!. • 

w(K0 -+38pH)I{,) -8 /14/ , 
,04;t,0,18)x10 , Mbl Morna 15M o~aaT& NAo =10±1 pacua.nos '.nonro~ay-

• A 
0 

- rHnepoBoB. npu 9TOM Mbl C~BT88M BMDyn&CBbie pacupe.neneaaa K0 - • A0 -~ac-
DpBMepao OAHB8XOBblMB0 BMeB a aKp.y COBn8.Q8!0lllB8 nouepe~ble IIMDyn&Cbl poqeB!IbiX 

0 - l -l /12/ 
weaoaoa H A - r11nepoaoa ( P Ko • P A o • 400 Mea/c) • Cne.nyeT no.n~epxaYT&, 

0 aena'laaa N A o He o~ell& 'IYBCTaBT&n&118 x cuexTpy A , Tax xax npe.nuonaraeMaB 

/1-5/ CDOII9HU8n&HOCT&0 CYAB no BM&!OlllBMCB 9KCUapBM9HT8n&HblM A811BhlM 
1 

AonlKB8 

l5hl OXa8ThlB8Tb WBPOKBII BBTepaan Bp&Mall lKB3BB (90+400), ~TO .COOTaeTCTayeT a 
X ycnoaHSIX PAo ~ 200 f 1000 Mea/c. 

113 conocTaaneaug o~uaaeMoro ~acna pacna.noa '.nonro~aaymux• A 0 -ranepoaoa 

Ao = 10) c excnepaMe!ITan&abiM 311a~eaueM ( N Ao $ 1 ) cne.nyeT, ~To Mo.nen•, 

BBIOlllae npo~ecc K
0 

-+ rr + rr -lleexcno!laiiUan&aocT&IO pacna.na aecTa6un&llhiX ~acTa~, 
TaanBIOTCB aeC&Ma ManoaepOSITHhlMBX) • 

/1-5/ 0 C Apyroll CTopoah!, xax noxa3h!aaeT a11anu3 pea~n&TaToa pai50T , pacna.nhl K .. ,+,-
WOM P8CCTOBHBB OT MBW9HB XOpowo ODBChiaaiOTCg 9KCDOB8HTOII C nOK838Tenew, 

0 

~B3HB KL-Me3oaa (eM. puc. 2). 

B 3aKniO'Ieaae aaTopbi Bbipa~IOT l5naro.napllocT& A.H. MecTaupawaana, !1. HBry, 

lraUUTKY 3KCnepRMeBT8n&HOro M8T8pHana. 
DOMOWb a pa60Te H rpynne nal5op&HTOX 

npu 0}1{~.Q89MOM 'IHCne pacna.noa N'. 10 aepOBTHOCTb ol5aapyJ<<BT& HT 10- • 

4 
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PRe. 1. PacDpeAeneaBe pacDaAOB A -raDepoaoB, poJKA8HBbiX 
L 

B DnacTaae JtaMepbl, DO pacnaAHblM npo!SeraM f. "I' • 
rAe f - 'lacno pacDaABbiX Dpo6eroB, L - paccTos
BBe OT cepeABBbl DD8CTBBbl AO TO'lltB pacD8A8 AD
'lacTBDbl • A -ee pacD8ABblA ~JtTop. 

foiO"' 11·10"' 3•10 .. 4·10" t(ce~e) 

Ko + -Pac. 2. KpaBaB pacnaAa .. rr rr aa1 f~wax paccToBHBBX OT Maweaa, 
nocTPoeaaa• DO A8HB&IM pa60T • Bbl'lacneaaoe no aea cpeABee 

0 ± + 1,1 -· 
Bp8MBJKH3BB J(L .. 2rr r•(4,4 -O,? )x10 Celt '·· 
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