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· ·a pat5oTe H3Y'IanHcb nHoHHbte pe30HaHCbi oT .peaKUHH c po»<.oe!iHeM A -rHnepoHOB H 

Ko -Me3oHOB, .nony'IeHo yKa3aHHe .ua cywecTBOBaHHe HOBbiX pe3?HaHCHbiX :cocTOSIHHit c a¢-
. 

<l:JeKTHBHbiMH MaccaMH /4 rr I c M s 1350 M aB, K*** c M s 1650 Mas, K** 

c M ~: h50 Mas H Y*" c U !:; 1800 Mas, a. TaK me no.oTBep»<naeTcSI cywecTsosauHe 

pesoHaHCOB p 
1 

( , K* , Y~ , ot5uapy»<eHHbiX npH .opyrHX aueprHSIX. 3aMe'IeHo, 'ITO MHO-

.. t'O'HICTH'IHbiEl pe.30H8HCbl
1 

B03MO»<HO; pacna.oaiOTCSI .K8CK8.ll0M Ha .opyrHe pe30H8HCHbi9 coc-
. . . . . . 
TOSiltHSI, 

.. A.A. Belyakov, Wang Yung-cbang, V.I. Veksler, N.l\1. Viryasov, Du Yuan-cal, E.N. Kladnitskaya, Kim 111 In, 

. . . ·. A. Kuznet~~v. A.K. Mihul, Nguyen Dinh Tu; V.N. Pen~v. E.S. Sokolo~a. M.I. Solovlev .. 

A STUDY OF MANY-PARTICLE RESONANCES 

Abstract 

· ,the pion resonances from the reaction accompanied by A -hyperon and K 0 meson production tiav~ been studied. . An in· 

dicaUon to an exis~ence of new resonant states with the effective masses (4 rr ) with M a~ 1350 MeV, [{*** with · · 
1.1 :::! 1650 MeV, K** with M !! 1150 MeV and · Y** with M !:!.' 1800 MeVhas been obtained. The existence of the resonan· 

ces observed at other energies p 
C , K* 1 Y* Is also confirmed. It has been noticed that the many'particle 

· · ~es~ance~ are likely to undergo a cascade decay into other resonant states. 
·, •, 
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' /1/ 
Pa6oTa DbinonaeHa c noMOIUbiO 24- nnTposon nponaaoson nyabipbKOBoil KaMepbi n SIB-

. . /2 3 4/. 
nSieTCSI npo.aon:»<eHH8M pa6.0T no H3y'leH-HIO reaepaUHH CTpaHHbiX 'laCTHU ' ' , 

. nocTaHOBKa Ofib!Ta, xapaKTepHCTHKH ny'lKa, M8TO.abi. npOCMOTpa H o6pa60TKa cPOT?rpa-. 

¢nil, BBe.aeHHe paanH'lHbiX nonpaBOK, a TaK:me oT6op ,-- p -saaHMo.aeficTBHA B nponaHe on11 .. 

caHbi B pa6oTa/
2

•
3

•
51

• 

B .aaHHOil p~6oTe H3y'lanncb _2,3 H 4-x. -qacTH'lHbie. peaoHaHCbi npu po:m.aeHHH Ha(Bo.ao..;. 

po.ae A -rnnepoaos H I( 0 -Me30HOB, llnSI aT oro c noMOIUbiO aneKTpOHHO-c'leTHbiX M·a- .. 
' . ' . ' :· .. ·· 

WHH Bbl'lHCnHTenbHOI'O U8H'I'pa _0vUH1 npOBO.aHnCSI pac'leT 3cPcP8KTHBHbiX Mace .UnSI cne.ay10~ 

IUHX KOM6HHaUHil: 
) 

irr, .3rr,· 4rr A:,, A2rr, A.Jrr·, .,o 
d. TT K 0 2rr , [{ 0 ;311 1 KOTdpb!8 Bbi.aenSinHCb H3 

peaKUHfi: 

·r .a e · , m -'!Hcno 
.. I 

... 

,J 

1) rr + p ... A (I 0 ) + K0 + m rr 

2) 

3) 

.4) 

5) 

6) 

11 -Me30HOB, 

mrr 

... [{ 0 +K 0 +p(n)+mrr J 

... J( 0 + [(- + p(n) + mrr 

-o + 
... K + K + p(n) + mrr 

... K 0 + :£+(I-) + m, 
' .J 

n HOHHbl8 pe3.0H8HCbl 

· H a~H 6hmH OT .aenbHO o6pa6oTaHbi 'lebipexqacTH'lHbie KOppenSIUHH na 'leTbip_exny'leBbiX 

asea·.a c. A. ,;.rnnepoHaM~ H [{ o -MeaouaMH, Pacnpe.aeneHHSI no acpct>e KTHBHbiM Mac caM 

M,+,-,+ 
17

_ npHBO.aSITCSI Ha pHc, 1,2. KaK BH.aHo 113 aTHx.pHCYHKOB, cpe.an aHa'l.eHHlt act>-· 

¢eKTHBHblX M8CC B o6naCTH 1,3 - 1,4 Bas HM88TCS! MaKCHMyM, KOTOpblfi pe3KO Bbi,aenSieT

CSI fia.a. KpHBOfi cP830BOI'O 'o6oeMaxi,_ Cny•IaH, BXO,aS!IUHe B STOT MaKCHMyM, 6binH. cneUHanb

HO npoaHanH3HpOBaHbl .anSI Onpe.aeneHHSI 9cPcPeKT~BHblX Mace B KOM6HHaUHS!X H3 n106b!X .aBYX 

n,HOHOB: M + .::. , M _ ;_ , M + · + PeaynbTaTbi TaKoro aHam1aa npnBo.aSITCSI_ Ha pHc.3 

" " " " " " I cnnowHaSI nHHHSII. B TO BpeMSI KaK 3cPcPEKTHBHble. MaCChi .ansr ICOM6HHaUHil r. + ,+ H " - ·"-: 
. . . ( 

HMeiOT 6onee HnH ,MeHee nn_aB_~bie pacnpe.aeneHHSI /p11c; 3: s/, B pacnpet;LeneHHH .anSI M + -
' ' " " 

3 ¢¢eKTHBiibxe· Macchi rpynnHpyiOTCSI OKono .asyx aHa'leHHii, a HMeHHo: 750 11 550 Mas /pHc.3a/ 

8TH 3Ha'leHHSI Mace 'COOTB8TCTBYIOT nony'leHHbiM Upll .apyrHX 3HeprHSIX pa30HaHCaM 

p /6/ II ' /7/ 

x/ . BnHSIHHe . 11 0 -Me30HOB
1 

a TaK:»<e .apyt'HX qaCTHU, yqTeHO C UOMOlUbiO CTaTHCTH'lec-
, KOfi · TeopHH, Bee "HeH.aeHTHcPHUHpoBaHHbie qacTHUbi c'lHTannch " -MeaoHaMH. BHocHM bill 

TaKHM o6pa30M cP.OH H3y'lanCSI. OT .aenbHO, 

3 



;;;_ 

q 

llmt 'npoaep!!:H Toro, He s:amteTcst nH aTOT peaynbTaT cny'laitH&IM, nono5a&IA aaanH3 · 

/onpeneneaue a<Pct>eKTHBHbiX Mace nnst nayxnHoHHbiX KOM~oHe~T/ 5&m cnenaa nnst coc~nHHX 

yqa·cTKOB, npHneraromux K MaKCHMYMY. HH B onaoit H3 aoaMomH&Ix KOM5HHauHit peaynbTaT, 
. .• . ' ., . .I . 

nono5Hblit pHc, 3, He -Ha5nronaeTcst. /nony'leHHbie pacnpeneneHHH qoKaaaHbi Ha pHc. 3 .~YHK-

THpaoA liHHHeit/, HaMH npOBOLlHliCst TaK:n<e aHal!H3. SKcnepnMeHTal!bHbiX OUIH50K B onpenene

HHH acpciJeKTHBHbiX Mace nnst. KamLloro paccMaTpHaaeMoro pacnpeneneHHH H aenH'IHHa HHTep-. 

aana .~w5Hpanacb c y'leTOM aKcn":pnMeHTanbHhiX omH5oK. 

~pHBeneHHbl9 .ll&HHble BnepBble naroT' aKcnepHMeHTlll!bHOe y.Ka3aHH9 Ha B03MOmHOCTb 

pacnana .4 1T, -pe30H8HCHOrO COCTOHHHH K8CK8LlOM: 

.4rr 

:• (41r)·-+ p + "·+ 1T- "; p ... "+'+ 1T 

' + 1T +, 11:

p + ' 

' -> 1T + +'IT - ., ' . . ' 

-pe30HaHc aa5nronancst TaKme npH aciJclJeKTHBHoA 
/J4/ 

Macce 1,05 Baa • npH 

Macce HMGeTCSI yKa3aHH9 Ha cyuteCTBOBaHHe pe30HaHca B 
/12/ [( ° K 0 -cHcTeMe . , 

TaKOit me 

. B HHTepaane 1,3 

3a , cpa30BYIO KpHByiO, 

/13/ -o o · · · 
1,4 San . nnst , K K o6aapymJtaaeTcSI .MaKCHMYM.' BbiXO.llSiutHA · 

EcnH aTo coananeaHe He cny'laitao H cHcTeMbl .4TT - Meaoaoa ·a napbl l( ° K 0 OTHOCSITCSI 

Jt' o.zlHOMy H TOMy me COCTOSI~HIO, TO KaK .yKa3~li B,VJ, OrlleBeUKHA, ST·O, n03BOl!SieT cnenaTb 
' . . . . ' ~ . 

HeKOTOpb!9 HHTepeCHbl9 BblBOabi, Vf~eHHO, ·TaK. KaK K0(K 0 ) pacnanaeTCSI B HaWeM Onb!Te .no 

CXeMe K:· , TO Op6HTal!bHblit MOMGHT f H npOCTpaHCTB9HH8SI 'leTHOCTb CHCT9Mbl M~ryT 

Ob!Tb paBHbiMH TOl!bKO o+ , 2+ , 4+ ..... llanee, C:ncTeMa 113 4rr - Me30HOB o5nanaeT no-

. · ·· - · • T+ e 
nomHT9l!bHOA G -'leTHOCTbiO, G .. + 1 G -'leTHOCTb cHcTeM bl K ° K 0 paaaa (-1) ·. , OT-

• I ' • 

CIO.lla MOmHO C.llGli8Tb BbiBOLl, 'ITO H30TOnH'IeCKIIA cnHH T paBGH HYliiO ITaK KaK op6HTanb-

HbiA MOMGHT e 'leTeH/ • TaKHM o5pa30M, pe30H8HCHOe COCTOHHIIG /qacTIIua/, KOTopoe MomeT 

pacnanaTbcSt no. cxeMaM 4TT. ¥ K ° K 0 ( R ~ K:), ~on mHo IIM,eTb 113;Tonll'lecKHA cniiH' paBHbiA 

Hynro, cnHH - 'IGTHbiA, npocTpaHCTBeHHYIO 'leTHOCTb - nonomHTel!bHYIO • G -qeTHOCTb TaK-

me nonomnT.ellbHY.IO ( T.; o , F= (2 k) + +) 

S&ll!H o6pa6oTaH&I TaKme naHHble\ no acpciJeKTHBHbiM MaccaM .311 -Me30HOB, CooTaeT-

CTBYIOutHe pacnpeneneHHH no a¢¢eKTII~HoA Macce npHaonHTCSI Ha pHC. 4. np11 HMeromeAcst · 

CTSTHCTHKe Mbl He MOmeM cnenaTb 3aKl!IO'IeHHH 0 Hal!II'IHH.· pe30HaHC8 B STOM pacnpeneneHHH, 

Ha pHc. 5 npencTanneao pacnpeneneHHe aclJciJeKTHBHbiX Mace .anSI CllcTeM&I H3 nayx nH-

OHOB, a Ha pHC, 8 nOK83aHO pacnpenenemre no M 
17 

+1r-: LlliSI 21T. '-Me30HHbiX KOM511HailHA 113 

2- H 4-ny'leB&IX aaeail. Ha aTIIX piiCYHKax nocTaTO'IHO OT'IeTnlmo aa5nronaeTcs' MaKCHMyM, 

COOTBeTCTBYIOutHA p -pe30H8HCY, Ha6nronaawe~yCSI TaKme H npH npyrHX 9HeprHHX, 0TH0CH-

Tel!bHO ~aKCHMYMOB, pacnonomeHHbiX B o6nacTH MGHbWIIX aaa'IGHHlt aclJclJeKTHBHbiX Mace, Hel!b" 

' ast cnenaTb Bblaon 'ITO OHII. o6ycnOBl!eHbl pe30HaHCaMH, T,K, Lll!H STOrO HeLlOCT8TO'IHO HM910'" 

llli:!ACH CTaTIICTHKII, 

PeaoHaHCbl co ·cTpaHHbiMH 'JaCTHUaMH 

a/ Pe3oHaHCbl c K
0 

-MeaoHaMH 

· H a 'pHC• 7 npHBOLlHTCH pacnpeneneaHe no aclJciJeKTIIBHbiM ·MaccaM nns KOM6HaauHA 

4 

v 



K Ol7+~:u:·71·.!. B oonacTH .OT 1,6 .llO 1,7 Baa OT'!eTnHBO Bbl.llensteTCH MSKCHMyM. Aaanaa 

Cny'laeB, KOTOpble iipHHaLine>KaT K _STOlt o6nacTH 1 rio ScPcPeKTHBHhiM Mace aM l( 0 fi. ± /pHC, S/ 
noxa3biBaeT, 'ITO B03MO>KHbiM pacn'a.llOM pe30H8HCHOro 'COCTOSIHHSI 'HBmleT-dst pacna'.i:t 'lia' K'-;.: H. 

· 217 -:-MeaoHa 
. (1(!*317) -+ K1< +.11 •+· 11 

.. K 0
+.11. 

B pacnpeLieneHHH no · M 0 ± · + 
K 71 71-

·' ,,, ,, 

H3 '!eTbipexny.'leBbiX asea.ll Tax>Ke HMeeTcst' nHK · npH 

1100 1200 Mas. 3TO pacnpeLieneHHe noxaaaHO H8. pHc. ,9. 

B TO >Ke apeMst. pacnpeLieneHHe, nocTpoeHHoe no ac~>cl>exTHBHh!t.ii .MaccaM M 0 + .· · ". 
K 17 17 "\. 

H3 2- H 4- ny'!eBbiX 3Be3.ll 1 He OoHapy>KHBaeT HH'Iero ~nOXO>Kero Ha CB~38HHOe COCTOSIHHe, 

B pacnpeLieneHHHX no acl>cl>exTHBHbiM Macca·M Linst' K0 17+ H · K 0 11- /' xax.aT,O BH.llHO _H3 

pHC, 10, HMeiOTCSI MSKCHMYMbl, XOTSI H He O'leHb OT'IeTnHBO Bbl.lleneHHble HS.ll cPS30BOit KpHBO:It. 

VI x pacnono>KeHae. coanaLiaeT c aaaecTHbiM peaoHaHCOM K * , nony'leHHbiM npH .llpyrHx 

SHeprHSIX, 

6/ PeaoHaHCbl c A -r'!nepoHaMH 

B. pacnpeLieneHHH no M A 17+ 
71 

OT .llByxny_'leBbiX aae3.ll Ha6nroLiaeTcst OT'IeTnHBbiA 
' ' ~ ' . ' ' ' 

MaKCHMyM B HHTepaane 1,7 - 1,9 Baa,. /pac, 11 I, .llnst cny'!aea, nona.ll8IOIUHX B STOT MaKCH' 

·. MYM, ObinH noCTpoeHbl pacnpeLieneaast no. acl>cl>eKTHBHbiM MaccaM 

/pac. 12/. 

B pacnpeLieneHHH. no M A 77+ Bbl.lle_nsteTcst nnt~:, coanaLiaiOwHit c H3BeCTHbiM pe3oaaacoM · 
''---~~- .~ a 

Y* •. 3ilecb' B03MO>KeH cneLiyiowHit xacxa.llHbiit pacnaLI: 
1 

B pacnpeLieneHHH no 

·+ 
Y** -+ Y* + 11 

1 + ,, 
A+11 

CHMYM B HHTepaane 1,7 -1,9 Bs~ He 06Hapy'>KeH IIlHC, 131. 

I:'JoMHMO yxaaaHHOro Bb!We HOBoro pe3oHaHca c A -rHnepoli:oM, aa pac. 1~ H 15'· npH-_ 

BeLie HO pacnpeLieneHII e · no M A 
71 

+ 11 MA _ ~ B sTIIX pacnpeLieneHIISI~ o6Hapy>KIIaaeTcSI paHee 
77 ' 

Hait.lleHH blit pe30H8HC Y * 

B pacnpeLieneHHS!x no· M A
71

+
71

-
71

± i·pHc. 16/, no-BII.lliiMOMy, Henb3SI roaopHTb o· xa-

xoM-im6o 3aMeTHOM. pe3oHaHce. 

.( 

Kax Bll.llHO 113 npiiBe.lleHHbiX .llaHHbiX, 'nony'leHO·'yKa38HIIe Ha cyweCTBOBSHIIe; HCBbiX 

K** c 

peaoHaHcoa: (4rr) c !.! .::: 1350 Msa; K** c M = 1650 Msa; 

1150 Ms{. Y** c M = 1800 ~sa. \,' . \_: 

M HOrO'I aCTII'IHbiX 

.no-BII.lliiMOMY, B MHOrO'IaCTII'IHblX pe30HaHCaX Mbl BnepBbie BCTpe'!aeMCSI. C K8CK8.llHbiM 

pacnaLioM. 0LIHaKo, s_To ~axnroqeHHe ewe He Mo>KeT C'IIITaTbCSI ox~li'laTen&HbiM. :He IICKnro

'!eHo, 'ITO HeKOTOpbie 113 STIIX MaKCIIMYMOB Tax~e MOryT Ob!Tb 06'bSICHeHbl B3811MO.lleitCTBIIeM 
·. /10,11/ 

B KOHe'IHOM' COCTOSIHIIH · , , 
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1 1,5 2,0 2,5 

P •H c. 1. 

CneKTP M 17+ 17~rr+ 17 - .llnsl 4-ny'leB.biX 3B93.ll c A- rHnepoHaMH H · K 0 -MeaoHaMH. 

nyHKTHpHaSl KpH~aa - '.llnSl 3B93.ll. c K 0 - M930HaMH, 
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Pacnpe,!leneaHe a/ }J + _ H 6/ M + + , CnnowaaH nHHHH - LlnH cn;y'laea c 
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