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A.neee A.H . HAP- Jll-92-534 
Y3KHe 6apHOIIHH C OTKpblTOi°I H CKphlTOH CTpaHIIOCThlO 

Ila cepnyxODCKOM yCKOp~neJJe 8 11y•1Ke 11ei"npo11ou co cpe)IHHM HMrlYJlbCOM 40 r3B/c C no
MOlll_hlO yCTaHOBKH 6HC-2 ocy111eCTDJ1eH IIOHCK 6apHOIIHeB c OTKphlTOi°I u CKpblTOH CTpaHHOCTMO, 
pacna)lalOII\HXCII C o6pa3oua11HeM CTpaHlthlX qacnu1. noJ1y•1e1tbl 11a1111b1e. yKa3b18:IIOII\He 11a cy1u_e
crnonaHHe 6apHOHHeR C OTPHl\aTCJlhllOH (Ms> H IIOJlO>KHTeJlbHOi°I (Ms> CTpamlOCTbK), pacna11a-

lOII\HXCII COOTBeTCTDe11110 11a Ap + IIHOllhl H A.p + mlOHbl . H30TOIIH•leCKHi°I CIIHII CTpaHllblX 6apHO-
- 2 

m1c11 ~ 3/2. Cpe1111ce 311a•1em1e Mace M sl Ms cocrnDJ111eT (3060 ± 5 (cnn.) ± 20 (CHCT.)) M3B/c . 

I lpH a11aJ1H3e K011e•1111,1x COCTOIIIIHi°I A pK+ ( +Jt±); A.pK-( +Jt±) H K};ppK± IIOJ1y•1e11i.1 11a11111,1c, 

yKa3hlll3Klll\HC 11a cy111eCTuoea1me y3KOm 6apm1m111 CO CKphlTOi°I CTpa11110CThKJ (M ,i,> . Cpem1ee 

311a•1em1e MaCChl 6apHOIIHII (3260 ± 5 (CTaT.) ± 20 (CHCT.)) M3B/c2
. llh1pHllbl 6apHOHHeB 11e 

npe111,1ma10T (35 ± 5) M3ll/c2
• npouaue;1e11He ce•1e11ui"1 po>K)lellHII 6apuo11ue11 8 pernCTpHpyeMOi°l 

KHlleMan1•1CCKOi"1 OOJ13CTH, xf" ~ 0,2 H PT s I 1'38/c, IHI oepOIITltOCTH 11a6J110)laeMhlX K3llaJ108 

paCHa)l3 ltaXO)IHTCII U npe)leJJaX 0,3- ( ,0 MK6 113 IIYKJIOII C 90% ypODlleM )IOCTOUepllOCTH. 

l'a6orn m,lllOJ1lle11a II Jla6opaTOpHH cuepXHblCOKHX 311epri.1i"1 OH51H . 

HpenpHIIT 061,e11m1CIIIIOl"O m1cnnyrn ll)lep11i.1x HCCJ1e;weam1i"1. )l.y611a 1992 

nepCBOA 3BTOpoB 

Aleev A.N. et al. Jl.1-92-534 
Narrow Baryonia with Open and I lidden Strangeness 

A search for baryouia with open and hidden strangeness decaying into strange particles has been 
carried out in a neutron beam with a mean momentum or 40 GeV /c with the BIS-2 
spectrometer at the Scrpukhov accelerator. There is a strong indication or the existence of baryonia 
with negative (Ms> and positive (Ms ) strangeness, decaying respectively into Ap + pions 

and A.p + pions. The isotopic spin or the strange baryonia is ~ 3/2. Their mean mass is 
(3060 ± 5 (st.) ± 20 (syst.)) MeV /c2

. There is an indication or the ·existence or narrow baryonium 

with hidden strangeness <M,i,), decaying into A pK+ ( +Jt±), A.pK-( +Jt±) and K};ppK± . The mean 

value or its mass is (3260 ± 5 (st.) ± 20 (syst.)) MeV /c2. The widths or the searched baryonia are 
(35 ± 5) MeV /c2.The production cross-sections or the baryonia in the kinematic region X F ~ 0.2 and 

PT s I GeV /c, are (0.3-1.0) 1,b/per nucleon (90% C.L.) . 

The investigation has been performed at the Particle Physics Laboratory, JINR. 

Preprint or the Joint Institute (or Nuclear Research. Dubna 1992 
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B rry6mrKan;rrnx [1-7] coo 6w;arroCh O B03MO)KHOM cyw;ecTBOBaHirn: y3-

1wro 6apHOHH.ll c Maccoi'r oKorro 3060 M:3B/c2 , Ha6mop,aBweroc.ll KaK B 

COCTO.lIHII.lIX co CTpaHHOCThIO 8=-1, TaK II B 3ap.H,QOBO..:corrpmKeHHblX co

CTO.lIHII.lIX c 8=+ 1. 8TOT 6apIIOHHH, pacrra;a;arorn;nHC.ll COOTBeTCTBeHHO 

Ha Ap+mrnHhI IIITII Ha Ap+rrIIOHhl, .lIBIT.lleTC.ll KaHp,np,aTOM B MYIThTHKBap

KOBhie ap,pOHhl,II IIO:lTOMY rrorry'IeHIIe )J,OIIOlIHIITellhHOH IImpopMan;HII 0 

HCM npep,cTanrr.lleT oco6hnI IIHTepec. 

B pa6oTax [3-7] coo6w;arroch TaK:iKe 06 yKa3aHnn Ha cyw;ecTBonaHIIe 

ymwro 6apnomrn c Macco:ii oKorro 3260 M:3B / c2 • 8ToT 6apnoHn:ii nMeeT 

CTpaHHOCTh 8=0 H pacrrap,aeTC.ll C 0)1,HOBpeMeHHhlM o6pa30BaHHeM 'Ia

CTHII C 8=-1 II 8=+ 1, 'ITO yKa3hIBaeT Ha ero B03MO)KHJIO CKphITJIO 

CTpaHHOCTh . 

I'lMeIOTC.ll apryMeHThI, II03BOll.lIIOlll;IIe rrpep,rrorrmKIITh, '-ITO O 6a yKa-

3aHHhIX 6apIIOHII.ll rrpnHap,rre:amT K op,HOMY II TOMY )Ke 8U(3) .. MyIThTII

rrrreTy. IIepBhIH II3 :lTIIX 6apIIOHIIeB 6hrn o6o3Ha'IeH lvls (p,rr.ll S=-1) II 

cooTBeTCTBeHHo Ms (p,rr.ll 8=+1), rµ.e IIHp,eKc s .lIBIT.lleTc.ll 3HaKOM cTpaH

HOCTII,a BTopo:ii 6apIIOHIIH - Jvl/1> , rp,e rrnp,eKc cl> .lIBIT.lleTC.ll 3HaKoM cKphI

TOII cTpaHHOCTII 1 ). 

Pa60ThI [1-7] 6hllIII OCHOBaHhI Ha aHamme 'IaCTII p,aHHhIX, rrorry'IeH

HbIX B 3Kcrrep11MeHTe EHC-2. B HacTo.llrn:e:ii pa6oTe rrpnBep,eHhl pe3Jllh

TaThI aHaITII3a, OCHOBaHHoro Ha Bce:ii 3aperIICTpIIpOBaHHOH CTaTIICTIIKe 

II II03BOll.llrorn;ero cp,erraTh 6m:i:ee orrpep,erreHHhie 3aKrrIO'Iemrn:. 

CrreKTpoMeTp BIIC-2 [10] 6hrn pacrrorrmKeH B IIJ'IKe HeHTpOHOB cep

nyxoncKoro ycKopnTerr.ll co cpep,He:ii :lHeprIIe:ii ~ 40 r:lB. CrreKTpoMeTp 

perucTpIIpoBarr np u nA - B3aHMop,e:iicTBII.ll, 06pa3yrow;ue B KOHe'IHOM 

cocTO.lIHIIII He MeHee 4-x 3ap.ll)KeHHhIX 'Iacn1n;, rrpoxop,.lllll;IIX 'Iepe3 :scro 

ycTaHOBKJ. Koopp,IIHaTHhIMII p,eTeKTOpaMII crry)KlllIII MHOrorrpoBOlIO'I

HhIC nponopn;rrouarrhHhie KaMephr, pa3Mern;eHHhie p,o II nocrre auarrrmnpy-

1 B o63ope CBOllCTB qacTu~'92 [8] 3TH 6ap1IOH1I1I o6o3Ha'!eHl,I C00TBeTCTBeHH0 

X(3100) n X(3250). B pa6oTe [9] Ha6moµ;eHHOe B 0Kcrrep1IMeHTe WA-62 ymme co

cTo.irnne c Maccoir 3100 M0B/c2, pacrraµ;aroll\eec.ir Ha Ap+rrnoHhI n rro o6ll\HOCTII 

xapaKTepncTnK 0TmKµ;ecTBJrneMoe c Ms, 6hlno o6o3Ha'IeHo U. 8To ,Ke o6o3Ha'!eHire 

6hlno 1ICII0ITb30BaH0 B rry6nnK~Illl [2], B KOTopoir C006ll\alIOCb 0 Ha6moµ;eHun J3K0ro 

6apnoHII.lI c OTpn~aTenbHOll CTpaHH0CTbIO. 

[ Obi,CiU,ntJiL;l) lm:-mrJ'l ·, 
: fll\.<;l-Jftk!K BCC'.'!~ftOBlHllJS f, 
f ~vtSJli-!CT...§!iA _ i, 



• IOru;ero MarHHTa. II;a;eHTmp11Kau;m1 3apJDKeHHbIX '!aCTIIu; 1Ipo1rnno;a;11rrac1, 

C IIOMOIU;bIO ;a;nyx MHoroKaHaJlbHhlX ra30DhlX IIOporODhlX "IepeHKODCKHX 

C'IeT~KOB, HaIIOJIHeHHbIX COOTBeTCTDeHHO B03}l;YXOM II q>peoHOM-12 Hpll 

aTMOcq>epHOM ;a;anrreHIIII. 

Bcero 61,rno 3apeni:cTpIIpoDaHo 6,4-107 D3aIIMo;a;e:iicTBHII HeIITpoHoD 

C pa3Hb1Mll MIIllleIDIMII ( CM. Ta6mru;y 1). 

Ta6mru;a 1 

MHrneHb H2 C Al Cu 

Torrw;uHa 

MIIllleHII 2,1 7,8 10,2 13,4 

r/cM2 

"9:ncrro 

3aperncTpnponaHHhlX 1,90-107 1,51-107 1,49-107 1,50-107 

D3aHMo;a;encTBHM 

,Il;rr.a noncKa 6apIIOHHeB OT6IIparrIICb co6nITII.H, co;a;ep2Kaw;ne HeIITparrb

HYIO cTpaHHYIO '!acTnu;y (A, A nrrn J(~ ) II He MeHee ;a;nyx 3ap.a2KeHHhlX 

"IaCTnu; h± , IIMeIOw;nx o6w,yIO BeprnnHy B3anMo;a;encTBII.ll. Tpe60Barroc1,, 

"IT061,1 0Ta BeprnIIHa B3all:Mo;a;en:CTBII.ll Haxo;a;nrracb B o6rraCTH MIIllleHH 

ycTaHoBKH. A, A n J(~ n;a;eHTIIq>nu;upoBam1c1, no pacna;a;aM cooTDeT

CTBeHHO Ha p1r-, p1r+ n 1r+1r- c Tonorrorneii HenTparr1,HoM "mrnKn" (V0 )." 

3a v0 npHHHMarraCb napa pa3HOIIMeHHO 3ap.a2KeHHhIX "IaCTHu;, MHHH

MallhHOe pacCTO.lIHIIe Me)Kp;y TpaeKTOpH.lIMH KOTOphlX He npeDhllllarro 

3-KpaTHOH BeJIH"IllHhl 0KCnepIIMeHTaJlbHOro pa3pell.IeHH.ll no 0TOMY na

paMeTpy. Bellll'IIIHa 0Toro pa3pernemrn B 0KCn03IID;II.lIX C IlCnOllh30Ba

HIIeM pa3mI'IHhlX MHllleHen cocTaBmrna OT 0,2 ;a;o 0,5 CM. Tpe6onarroch 

Tarorrn, 'IT06bI BeprnuHa v 0 pacnorrararrach 3a )Kll}l;KOBOp;opop;HOII MII

rneHhIO H He 6ITH)Ke 10 CM 3a KpaeM .a;a;epHhlX MHllleHe:ii no ny'!Ky. IlpII OT-

6ope co6hrTnn, co;a;ep.,Kaw;ux A/ A/](~, TaK)Ke Tpe6onarroch, "IT061,1 0q>

q>eKTHBHaJI Macca M(V0) 0TITH'!arrac1, OT ~a6m1'!Horo 3Ha'IeHH.ll Macchl 

M(A)/M(A)/M(I(~) He 6orree '!eM Ha '!eThlpexKpaTHYIO nerrn'IHHY 0Kc

nepuMeHTaJihHoro pa3perneHH.ll no Macce p1r- / p1r+ / ir+1r-, 'ITO cocTa

nnrro 7 /10/10 M0B/c2, cooTBeTCTBeHHO. 

06w;ee '!IIcrro Bhip;erreHHhIX npu 0TIIX ycrroBII.lIX A, A II K~ ("_Vg+ ... "), 
a TauKe '!IIcrro co6hlTHM, co;a;ep2Kaw;nx ;a;onorrHHTellhHO ;a;Be II 6orree 3a

pmKeHHhIX '!aCTHu; ("V 0 + 2h± + ... " ), rrpttae.r:1eH~ B Ta6rrnu;e 2. 
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,Il;rr.a n;a;eHTIIq>HKau;mr 3ap.ll)KeHHhlX "IaCTnu; fi± Ha OCHODaHHII aHamma 

1rnq>0pMa•u;m1 OT "IepeHKODCKHX C"IeT'!HKOB 61,1m1 paCC'IIITaHI,I T.H. Deca 

l-F(i), (r;a;e i = 1r±, J{±, µ/p), coOTDeTcTDYIOW,He nepoJITHOCTH Toro, "ITO 

anammnpyel\fcl.11 "IaCTnu;a COOTDeTCTDyeT 'IaCTIIu;e THna t. 

Ta6rrnna ? 
Tun 
vo 

A A I{~ 
Tun 

co6hITH.ll 

"VO+ ... " 7,56-105 1,12-105 6,18-105 

''V0+2h±+ ... " 101847 15362 95208 

Beca vV ( i) ;a;rr.a Ka2K;a;oii TpaeKTopmr 3ap.1r;.KeHno11 'IacTnu;1,1 onpe;a;errJI

rruch H3 cpaDHCHirn CHrHarron "IepeHKOBCKIIX C"Il'T"IIIKOB C pacl! eTHblMH, 

norry'!eHHhIMII B npe;a;norrmKeHHH, "ITO 0TH TpcteKTOpHH COOTBCTCTB)'IOT 

IIIIOHaM, KaoHaM HJIH IIpOTOHaM (aHTIIIIpOTOHaM). Berrn;IIHhl lF ( i) HOp

MHponam1c1, TaKm1 o 6pa3oM, "ITO 61,1 W ( 1r+ / 1r-) + H' (I{+/ I{-)+ H/ (JJ / p) 
=3. Borree rro;a;po6Ho crroco6 orrpe;a;erremrn necon H1(i) II3llmKeH D [11]. 

CTpaH'Hnre 6apnomm lvls n ii:Is 

,Il;rr.a IIOHCKa lvls Il l'1!fs nccrre;a;onamrch COCTO.lIHII.ll co CTpaHHOCThIO 

S=±l ,"co;a;ep.1Kaw;ue 6apIIOH-aHTH6apnoHHYIO napy ( COOTDeTCTDCHHO Ap 
urru Ap) u o;a;rm rrnn ;a;na nnoHa. CocTO.lIHH.ll c 6orrnllllll\f "IIIcrroM mm

Hon He aHarrrmnponamrch, IIOCKOJlhKY KOllll"leCTDO Tc\.KIIX co6bITIIii, 3a

perncTpnponaHHbIX ycTaHODKOii:, 6hlJIO HC3Ha"IIITCJlbHO, II 0TH co 6bITII.ll 

He MOrrru ;a;aTh CTaTIICTH"IeCKH 3Ha'IIIMhlll DKrra;a; D OKOH'HtTeJihHhllI pe-

3JllhTaT. 

,Il;Jl.ll noHcKa Ms 6hrnII IIOCTpOeHhl crreKTphI IIHDapnaHTHhIX Mace crre

;a;y10ru;IIX KOHC'IHhIX COCTO.lIHIIII: 
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Apn+ 
Ap11-+-r 
Ap1r+1r+ 
Ap1r
Ap1r-1r-

,Il;rrz rroncKa Ms paccMaTP!:rnanncb KOHe"'!Hhle cocToJIHirn: 

Ap1r
Ap1r-1r+ 
Ap1r_1r_ 
Ap1r+ 
Ap1r+1r+ 

( la) 

( 16) 
(ln) 

<lr) \ - / 

(lp;) 

(2a) 

(26) 
(2n) 

(2r) 

(2p;) 

CocTOJIHHJI c vTpnn;aTeJibHOII cTp~HHOCTbIO (la-lp;) nMeIOT 3JieKTpH

-.:i:ecKHH napzp; Q OT + 1 p;o -3. CocTOJIHirn 2Ke c rrorrmKIITellbHOH cTpaH

HOCTbIO (2a-2p;) - OT -1 p;o +3, 
IlpII ITOCTpoeHIIII crreKTpOB 3q>q>eKTHBHbIX Mace KOHe"'IHbIX COCTOJIHHH 

rrpep;rronaraJIOCb, "'ITO 6orree TJI)KellbIM napJI)KeHHbIM -.:i:acnm:aM COOTBeT

CTBJIOT 6oJibUIIIe IIMIIJllbCbI. 8To IT03BOJIIIJIO cyw.ecTBeHHO yMeHbllIHTb 

KoM6IIHaTopHbIH q>oH, 
,Il;rrJI yMeHbUieHIIJI q>oHa rrpII Bbip;erreHHII KOHe"'!HbIX COCTOJIHIIH (la

lp;) II (2a-2p;) -.:i:aCTII"'IHO IIp;eHTIIq>IIn;IIponarrIICb napmKeHHbie ap;pOHbI h±. 
IlpII 3TOM IICITOllb30narrIIcb orpaHII"'leHIIJI Ha nemI"'IHHbI W ( i). IIocKOllbKY 

]];OllJI aHTIIIIpOTOHOB cpep;H ncex OTp:nn;aTellbHO nap.lDKeHHbIX -.:i:aCTHIJ; MH

HIIMallbHa, p;llil HX Bbip;enemrn B COCTOJIHIIJIX ( la-lp;) Ha COOTBeTCTny10-

w.y10 nerr:n-.:i:IIHY W(p) HaKnap;brnarrocb HaII6orree 2KeCTKoe orpamr-.:i:emre. 

lIMIIYllbCbI OKOJIO 80 % OTpIIn;aTellbHO 3apJI)KeHHbIX -.:i:acTIIn; - KaH

p;:np;aTOB n aHTIIIIpOTOHbI, n COCTOJIHirnX (la-lr) 6bIJIII MeHbUie rropo

rOBbIX IIMIIJIIbCOil ]];llJl -.:i:epeHKOBCKOrO nmiy-.:i:eHIIJI KaOHOil B o60HX -.:i:e

peHKOBCKIIX c-.:i:eT"'IIIKaX. II pH TaKIIX IIMIIJIIbCaX j5 H I(- Hepa3JIII'-IHMbI. 

,Il;rr.lI 3THX ~acTnn; W(p)=W(K-), a MaKcnManbHO no3Mmrrnoe nHa-.:i:emi:e 

W(p)=l,5, Ilo3TOMY rrpn nhlp;erreHIIH aHTnrrpoTOHOB Tpe6onarrocb 

W(p) 2:1,1. (3) 

Ilpn 3TOM cpep;H OT06paHHhlX OTpHn;aTellbHO nap.lDKeHHbIX -.:i:aCTIIIJ; 

ncKrrro-.:i:arrocb 90 % 1r- n He 6orree 20 % p, HO ocTanarracb naMeTHM p;orrJI 

I(-. 

4 
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y 

.., 

p 

,II;orrJI rrpoTOHOil cpep;n ITOJIO)KIITem,Ho napJI)KeHHbIX -.:i:acTnn; B COCTO

JIHIIJIX (2a-2p;) cyw.ecTBeHHO 60Jibllle, -.:i:eM p;oirn aHTirnpOTOHOB cpep;n 

OTpnn;aTellbHO napJI)KeHHbIX -.:i:aCTHIJ;. Ilo3TOMY rrpn np;eHTHq>HKaIJ;HII rrpo

TOHOB 6bIJI HCITOllb30BaH MeHee CTpornn: ITO cpanHeHIIIO C (3) KpHTepnn:: 

W(p) 2:0,6. (4) 

,Il;rr.lI Hp;eHTIIq>IIKan;IIH 7r± n KOHe"'IHhlX COCTO.lIHirnx (la-lp;) Tpe6ona

Jl0Cb, "'IT06bI 

W(1r±) 2:0,4. (5) 

Ilpn 3TOM OCTaBaJIOCb 6orree 90 % ncex ITIIOHOB. IlpII Bhlp;erreHIIII co

CTOJIHHII (2a-2r) ITIIOHaMII C"'IHTalIIICb nce·-.:i:aCTlIIJ;hl h± , He OTHeceHHble 

- K rrpoTOHaM. 

B crreKTpax 3q>q>eKTIIBHbIX Mace cocTOJIHHH (la-lr) H (2a-2r) n op;Horr 

II TOIJ: )Ke o6rraCTII (3040 - 3070 M3B/c2) Ha6rr10p;aIOTCJI J3KI-Ie IIHKH 

panrrn-.:i:Hon: cTaTHCTH-.:i:ecKoir 3Ha"'IHMOCTH. 

Bee crreKTpbI 3q>q>eKTHBHbIX Mace KOHe"'!HbIX COCTOJIHHH '6hlllll rro

CTpoeHhl c UiaroM 20 M3B / c2, cooTneTcTnyrorn.IIM rrpII6JIH3IITeJibHO p;nyx

KpaTHOH neJIII"'IHHe arrrrapaTypHoro pa3peUieHH.lI. 

B Ka-.:i:ecTne rrpIIMepa Ha pnc. l ( a,6) rrpep;cTanrreHbI crreKTpbr Hen:Tparrb

HbIX KOHe-.:i:HhlX cocTo.lIHHH (la) n (2a). B crreKTpax TpmKp;bI nap.lI2KeH

HbIX COCTOJIHHH (lp;) II (2p;) B rrpep;errax TO"'IHOCTII 3KCrrepnMeHTa ITIIKH 

B 3TOH O 6rraCTII He Ha6rr10p;arrncb. II 3TH COCTOJIHIIJI B p;allbHeHUieM He 

paccMaTprrnarrncb. 

OcHOBHbie xapaKTepncTIIKII Ha6n10p;aeMbIX ITIIKOB, rrorry-.:i:eHHhle B pe-

3JJibTaTe IIX arrrrpOKCIIMan;nn q>yHKIJ;IIJIMlI HOpMaIIbHOro pacrrpep;erreHIIJI, 

rrpnnep;eHbI n Ta6rrIIn;e 3. 

KoM6nHaTopHhlH q>oH n yKanaHHbIX crreKTpax Hecyrn.eCTBeH. TaK, 

HarrpHMep, n o6rraCTII IIIIKOB OTHOUieHne "'IIICJia KOM6IIHan;rrn K "'IIICJIY 

co6bITIIH He rrpenbIUiaeT 1.1. 
Ha pnc.2 rrpHBep;eH cyMMapHbIH crreKTp p;llil COCTO.lIHIIH (la-lr) co 

CTpaHHOCTbIO S=-1, a Ha pnc;3 - a:iiarrorII"'IHbIU: _crreKTp ]];llil napJip;O

BOCOIIp.lI)KeHHhlX cocTo.lIHIIH (2a-.--2r) co C':rpaHHOCTbIO S=+l. Ha 3TIIX 

crreKTpax BII]];Hbl CIIrHarrbI rrpn O]l;HOM II TOH )Ke Macce. Ha npe3Kax IIOKa-

3aHa arrrrpOKCIIMan;IIJI 3TIIX crreKTpOB B o6naCTII CIIrHaJIOB. <POH arrrrpoK

CIIMIIponarrc.lI JIIIHeHHOU: q>yHKn;nen:, a CIIrHaIIhl - q>yHKn;IIeH HOpMaJibHOro 

pacrrpep;erreHIIJI. 
5 
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f' 

h°:OHe'-IHOe "9:ncrro KOM6. IIapaMeTphr CIIrHarra 
Ta6mrn;a 3 

Cpe;a;iurn: 11mcca, Illnprrna, "9:ncrro 
COCTO.lIHIIe D I'HCTorp. l\faB/c2 MaB/c2 KOM6IIH. 

J\.p1r+ 8043 3060±7 42±16 114 

i'tp7r- 11410 3056±7 36±15 "'? . ,_ 

.i\Jj7r+7r+ 1093 3067±6 22± 8 23 

J\.j51r+7r- 1346 3060±8 28±12 38 

!\p1r-1r- 2671 3055±7 32±15 41 

},p1r-1r+ 3284 3052±8 30±15 50 

J\.j51r- 5430 3055±8 50±18 87 

l\.p1r+ 9657 3045±8 30±15 55 

CnrHarr n crreKTpe pnc.2 co;a;ep)KIIT 242 Kou6nmrn;nn Hap, cpoHoM 667, 
CIII'HaJI n crreKTpe pnc.3 - 210 KOM6Hm111;irii Hap, (pOHOl\I 921. C'TaTII
CTH"IeCKIIe ::rn,:VHIMOCTH 3TJCIX cnrmrnon COOTDeTCTDYIOT 9;4 II 7,0 ·cTaH
p,apTHhIM OTKIToHeHII.lIM. Y::wcTh cnrHarron n nx rrpncyTcTnne n p,m
iIII"IHhlX KOHe"IHhIX COCTO.lIHH.lIX rrpn 6mr:JKUX 3Ha"IeHillIX Mace IICKJIIO
"IaeT IIX HHTepnpeTaIJHIO KaK Kl!HeMaTll'IeCKOro OTpaJKemrn KaKnx-mr6o 

penoHaHCOB H3-3a ormr60'IHOii n;a;eHTII!pIIKaIJIIII ':IaCTIIII. Ho HeCl\fOT}).lI 
mt 3TO, I'HIIOTe3a B03MO)KHhIX KIIHeMaTII'IeCKIIX OTpa,KCHIIII nponep.lI
JIHCh Herrocpep,CTBeHHO rryTeM 3c1:Mt'HhI Mace IIP,CHTU!pIIIIIIpyeMhIX a;a;po
HOD. TaKaJI rrponepKa TaK.iKC IIOKanarra, 'ITO ·mIKII He .lIBJI.lIIOTC.ll crrep,
CTBIIeM KHHeitaTII'IecKoro OTpa)M'HII.lI. 3mt'IIIT' 3TH cnrHaJibl O 6ycrro
BJICHhl nap.Hp,ono-corrpmKeHHhIMII .)'3KIIJ\1II. COCTO.lIHII.lIMII l' S=±l. 8TII 

cocTO.lIHII.lI pacrrap,aIOTC.lI c o6panonamreM 6apnoH - aHTu6apuom11,1x 
nap, n noaToMy eCTCCTBCHHO OTHCCTII IIX K 6apIIOHII.lll\I. TaKIIM o6pa-
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~oM, pe3JllbTaThl HacToilI..U,en pa6oThI HaXO;JJ;.lITC.lI B cooTBeTCTDIIII c rro

rry'leHHhlM paHee yKa3aHneM Ha cyI..U,eCTDOBaHne J3KIIX 6apuomren Ms 
H Ms [1-7]. Cpe;u;H.ll.ll Mac ca Ms( Ms) cocTaBlI.lleT 3060±5±20 IvfoB/ c2, 

IIIHpHHa rs 35±5 M3B/c2• 

C n;err1,10 rroncKa B03MmKHhlX KaHarroB pacrra;u;a Ms c 06pa3onam1eM 

rrpoMe)KJTO'IHhlX pe30HaHCHbIX COCTO.lIHIIH 61,m IIOCTpoeH crreKTp 3q>

q>eKTIIBHhlX Mace rro;u;cIIcTeMhI A7l"+ ;JJ;ll.ll co61,1TIIII (la), co;u;ep.1Karn,nx n 

KOHe'IHhIX COCTO.lIHH.lIX Ap7l"+, KaK B o6rraCTII MaCCbI Ms, TaK II ;JJ;lI.lI BCeH 

COBOKJIIHOCTII 3TIIX co6bITIIH (pIIc.4a,6,n). ,Il;ll.ll CODOKJIIHOCTII BCeX co-

61,rTIIH (la) BII;JJ;eH ;u;ocTaTO'IHO 'leTKIIH IIIIK, cooTBeTCTDYIOI.I.IIIH o6pa3o

BamIIO ~+(1385). ,Il;rr.ll co61,1TIIH (la) II3 o6rraCTII MaCCbl Ms He o6Hapy

)KeHO HanHq1rn pe3oHaHCHbIX CTPYKTYP B IIO;JJ;CIICTeMe A7l"+. IIorrrreHa 

on;em'.a OTHOllle1;{IDI Bepo.HTHOCTII pacrra;u;a Ms ITO KaHarry ~+(1385 ),JJ K 

nepo.HTHOCTII ero pacrra;a;a Ha Ap7l"+ 'Iepe3 nee B03MmKHhie KaHarru. 

r(Ms-->~+(1385)ft) s o,o4 (90 % Y.,r:t;.) 
r(M5--> ... -->Ap7l"+) 

(6) 

3aperIIcTpnpoBaHhie Ms(Ms) IIMeroT Pr::; 1 r3B/c II PL 2'. 20 r3B/c, 

'ITO C y'leTOM crreKTpa rra;a;aIOI..U,IIX HetITpOHOB COOTBeTCTnyeT KIIHeMa

TII'-IeCKOH o6rracTII Xp 2'. 0,2 (Pr II PL - rrorrepe'IHaJI II rrpo;a;orrhHaJI co

. CTaBlI.lIIOI..U,He IIMIIJllbCa CIICTeMbI, a XF - rrepeM~HHal:I <PeHHMaHa). 

IIpoII3Be;a;emrn ce'leHIDI pmK;a;emrn Ms II Ms B yKa3aHHoi'r KIIHeMa-· 

TII'leCKOH o6rracTII Ha BepO.lITHOCTII IIX pacrra;a;on ITO Ha6rrro;a;aeMhlM Ka

HaJiaM ( a- Br)' IIOlIJ'IeHHhie C y'leTOM paCC'IIITaHHhIX MeTO)J;OM MoHTe

Kaprro 3q>q>eKTIIBHOCTeH perIIcTpan;IIH, ;a;rr.H ncex Ha6rrro;a;aeMhIX KaHarron 

pacrra;a;a Haxo;a;.HTC.H B rrpe;a;errax OT 0,5 ;a;o 1,0 MK6/HYKlIOH. IlpII pacqeTe 

ce'!eHIIII Ha HJKlIOH rrpe;a;rrorrararrach 3aBIICIIMOCTb ceqemur OT aTOMHOro 

neca A B nn;a;e a A ~ A 2/ 3 . 

Cpe;a;II COCTO.HHIII'i (la-lr) II (2a-2r) ecTh KaK cocTO.lIHII.H c "HopMarr1,

HhIMII" KBaHTOBbIMII 'IIICJiaMII ( COOTBeTCTBIIe 3ll.3ap.H;a;a Q II CTpaHHO

CTII S), TaK II C "3K30TII'leCKIIMII" 3Ha'!eHII.lIMII, ecmr pacrra;a; rrponcxo;a;nT 

3a c'!eT cnrrhHoro B3aIIMo;a;encTBII.H: Q=±2; Q=+ 1 rrpu S=-1 II Q=-1 

rrpII S=+l. 

PaccMaTpnnaeMbre a;a;poHHhie KOHe'IHhre cocTO.HHH.lI (la-lr) II (2a-2r) 

c B=O n S=±l MorrrII 61,1 o6pa3onaTc.H B penyrrhTaTe crra6oro pacrra;a;a 

He3K30TII'leCKOH ClICTeMbl KBapKOB TOllbKO B TOM ClIJ'Iae, ecrrn HCXO

)J;Hhie COCTO.lIHIDI IIMeIOT CTpaHHOCTh S=O, a CTpaHHOCTb KOHe'IHOro co-

10 

(t 

u 

F-

600 

500 

400 

300 
C'lu 200 
---~ 100 
~ 

0 C'l 
0~ 24 
0 
...._ 20 
~~ 

16 ~ 
l=t" 

12 ro 
p::l 
~ 8 \0 

·~ 

4 0 
~ 

0 0 J:Xl 
12 8 u 

C,) 

IJ'I 
8 ~ 

~ 
0 
~ 4 

0 

H 
(a) 

(6) 

... 

(B) 

-~ ,2 1 ,4 1,6 1 ,8 2, 2,2 
3cpcpeKTHBHaJI Mac ca, r0B / c2 

Pnc.4.CrreKTphI 3q>q>eKTHDHhIX Mace rro;a;cncTe1111,1 A7l"+: (a) - ;u;rr.H ncef1-

conoKyrrHocTH co61,1Tnu la; (6) - H3 o6rracTn J1mcc1,1 J1ils ( crrrrouma.H 

rncTorpaMMa) n coce;a;m1x IIHTepnarron (rryHKTIIpHan rncTorpaMJ\H{); (n) 

- pe3)'llhTaT Dhl'IHTaHirn IIJHKTHpHOII rncTorpa.MMbl II3 CIIlIOllIHOli. 
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Pnc.5.CrreKTphl a<f><f>eKTHBHbIX Mace A (a)/ A (B) nn KOHe'-IHbIX cocTo

JIHUH 2a / la n nop;cIICTeMhl p1r+ (6) ;D;JIJI Been COBOKJIIHOCTH co6bITHII 

la n no;a;cncTeMbI p1r- (r) p;JIJI Been COBOKJIIHOCTII co6hlTHH 2a. 
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l. 

CTOJIHilll -DO3HHKaeT na C"<IeT o6panOBaHIIJI r1urepoH - aHTHrnrrepOHHOH 

nap1,r YY c nocrre;a;y10~IIM crra6hlM pacnap;oM Y IIJIII Y c liS=±l. 8Ta 

BO3MO)KHOCTb 6hlrra npoBepeHa Henocpep;~TBeHHO. Ha p~c.5(6) .II 5(r) 

rrpep;cTaBJieHbI crreKTphl a<f><f>eKTIIBHhlX Mace nop;cIICTeM p1r+ II p7r- p;JIJI 

nce11: CODOKJIIHOCTII OT06paHHhlX co6bITIIH (la) II (2a). Ha pIIC. 5(a) II 

5(n) - crreKTpbI A II A H3 TOH )Ke coBOKJIIHOCTII oTo6paHHhlX co6hlTIIH. 

,Umr KOHe"moro COCTO.HHIIJI Ap1r+ TaK)Ke 6hlJI IIOCTpOeH crreKTP acpcpeK

THDHbIX Mace p1r+ II3 TeX co6bITIIH, p;rr.H KOTOpbIX a<J>cpeKTIIBHaJI Macca 

CIICTeMbI Ap1r+ Haxop;IITC.H B o6rracTII IIIIKa, COOTBeTCTBYIO~eii: o6JiaCTII 

Mace Ms (3.04 - 3.10) raB/c2 • B aToM crreKTpe, B ornu1rne oT crreK

Tpa, IIOJIJ"<IeHHOrO p;ll.H DCeH COBOKJIIHOCTII OT06paHHbIX C06hlTHH (la) 

(pnc.56), cIIrHarr npII Macce A He Ha6rr10;a;aeTc.H. Crre;a;onaTeJibHO, He Ha-

6rr10;a;aeTC.H pacrra;a; qepe3 o6panOBaHIIe AA. Pacrra;a; Ha ;a;pyrIIe rIIrrepoH

aHTIIrIInepoHHhle naphl (AA*) He MO)KeT p;aTbKOHe•rnoro cocTOHHmila). 

Crre;a;onaTellbHO, CTpaHHOCTb Ha'-IaJibHhlX COCTO.HHIIH OTlIII'-IHa OT HJJI.H, 

a COCTO.HHH.H (la-lr) II (2a-2r) .HBJIJIIOTC.H pe3JllbTaTOM He crra6oro, a 

cHJibHOro pacrra;a;a. TaKIIM o6pa3oM,KBaHTOBbie '-IIICJia cocTo.HHIIH Ms II 
Ms .HBJI.HIOTC.H aK30TII"<IecK.IIMII 2). 

Ha pIIc.6(a) npIIBep;eH cyMMapHhlH cneKTp KOHe'-IHhlX cocTO.HHIIH c 

"HopMaJibHbIMII" KBaHTOBbIMII '-IIICiiaMII (la,16,2a, II 26). CIIrHalI IIpII 

Macce Ms COCTaBJI.HeT 264 KOM6IIHaD;IIII Hap; cpoHOM 854 KOM6Irnan;IIir (9 
cTaHp;apTHhlX OTKJioHeHIIH). 

Ha pIIc. 6(6) npIIBep;eH cyMMapHhlH cneKTp KoHe"<IHhlX cocTO.HHIIH c 

aK3OTII'-IeCKIIMII KBaHTOBhlMII "<IIICJiaMII (lB, lr, 2B II 2r ). CIIrHarr II q>oH 

npn Macce Ms cocTaBJI.HIOT cooTBeTcT:i3eHHo 172 II 685 KoM6IIHan;IIH (6,6 

cTaHp;apTHbIX OTKJioHeHIIH). 

IlpIIBep;eHHbie p;aHHbie CBIIp;eTeJibCTBJIOT B IIOJib3Y Toro, 'ITO II30TO

mi'IeCKIIH cnIIH Ms, I(Ms) ~ 3/2, T.e. 'ITO Ms .HBJIJieTCJI MHoroKBapKo

BhlM COCTO.HHIIeM. 

Y3KIIH 6apIIOHIIH M<f! 

EcrrII Ms( Ms) .HBJIJieTc.H MHoroKBapKOBhlM cocTo.HHIIeM, co;a;ep:,Ka~ 

2 P.11µ; apryMeHT0B npoTIIB B00MO)KH0CTII o6paooBaHII.II paccMaTpIIBaeMoro yoKoro 

C0CT0.IIHII.II c S=-1 II Q=+l oa C'IeT CJia6oro pacnaµ;a lICX0p;Horo C0CTO.IIHII.II 6h!ll 

npIIBeµ;eH TaK)Ke B pa6oTe (12]. 
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~.2 2,6 . 3, 3,4 
3cpcpeKTHBHaJI Macca, r0B / c2 

PIIc.6.CyMMapm,1n: crreKTP 0cp<peKTIIBHhlX Mace K0He•rn1,1x cocTo.HHIIi'1 

Ap1r+, Ap1r-, Ap1r+1r- II Ap1r-1r+, c "HopMallbHbIMH" 1maHTODbIMII "UI

crraMII (a); II CYMMapHblH crreKTP 0<p<peKTllDHbIX Mace KOHe"IHblX COCTO.lI

HIIH Ap1r-, Ap1r+, Ap1r+1r+ II Ap1r-1r-., c "0KnoTw1ecKHMII" 1rnaHTODhlMII 

"IHCJiaMH (6). 14 

s(s)-KnapK, TO MO)KHO O)KIIp;aTb cywecTDODaHIUI COCTO.HHIUI, D KOTopoM 

0/];HH HO rrerKIIX KDapKOB, DX0/];1IWIIX D COCTaD }vfs, 3aMeHeH CTpaHHbIM 

1mapKoM TaK, 'ITO o6W:aa cTpaHHOCTb S=O. Macca TaKoro c.ocTOHHH.H 

;a;om1rna 6hlTb HecKOJibKO 6orr1,we Macchl ivls. 8To cocTo.HHHe, cop;ep~1m

rn.ee op;HonpeMeHHO s II s KDapKII, T.e. o6rrap;arorn.ee CKpbITOII CTpaHHO

CTbIO, p;omKHO C naMeTHOII nepOHTHOCTbIO pacuap;aTC.H, 06pany11 Ol];HO

npeMeHHO "IaCTIIIJ;hl c S=-1 I~ S=+l. IIocKOJibKY ivls pacnap;aeTCH c 

o6pa30BaHIIeM 6apIIOH-aHTII6apIIOHHOII uap1,1, TO MO)KHO m1rnp;aTb, 'ITO 

COCTOHHIIe co CKpblTOII CTpaHHOCTbIO Ta1rnrn o6panyeT IIpII pacnap;e 

6apIIOH-aHTH6apIIOHHYIO uapy, T.e. 1IDJI.HeTC1I 6apIIOHIIe:M. 

,Urr11 IIOHCKa GTOro 6apIIOHllll 61,rnu IIOCTpoeHhl CIIeKTpbI 0<p<peKTII

DHbIX Mace crre;a;yrownx IIHKJIIO:JIIDHhlX KOHe"IHbIX COCTOHHHii: 

J\pl{+ 
ApJ(

ApK+r.+, 
fi.pl(-7r+. 

Iqppl{+' 
Apf(+1r-, 
1\pl(-7r-. 

J{~ppJ(-. 

(7a) 

(76) 

(7n) 

(7r) 

(7;a;) 

(7e) 

(71K) 

(73) 

8TH COCT01IHII1I IIMeIOT 0JieKTpII'IeCKIIe nap.Hp;bl 0,+ 1 II -1. CocT0-

1IHH1I (7a-7n) DKJIIO"~aIOT nee Tpex- II "IeTblpeX"IitCTH"IHbie pacnap;bI uc

KOMoro 6apnomrn, KOTop1,1e MoryT perncTpnpomtTbCH n 0KcnepuueHTe. 

8cp<peKTHDHOCTb perHCTpaIJ;HlI /];JIJI nHTII'IcLCTII"IHbIX IWH<''lHbIX COCTO.lI

HIIII (nKJIIO'IaJI p;Da)Kl];hl napH)KeHHble) 6urra cywecTneHHO HIDKe, "Iel\I /];JIJI 

COCTOHHHII (7a-7n),n no0T<1My 3TH COCTOJIHH.H D npIIBO/];IIMbI<' HIDKe p;aH

Hbie He DKJIIO"IeHbI. 

IlpII OT6ope co61>ITIIII (7a-7n) npe;a;rrorrararroc1,, "ITO un p;nyx "IaCTIIIJ; 

C op;IIHaKODbIM 3ap.Hp;OM 6om,wue IIMnyrr1,c1,1 COOTDCTCTD,YIOT 6orree T.lI

)KeJibIM '!aCTHIJ;aM. 8To no3DOJIIIJIO CHII3lITb KOM6ImaTOpHblll <poH. Ilpn 

nup;erreHHII fi, p, I{+ II J(- npnMeHHJIIICb KprITepnu IIp;eHTII<pnKaIJ;mr no 

neJIH'IIIHe W('i). OcTarr1,H1,1e 'HtCTIIIJ;bI C'IIITarruc1, mromtMII. 

B Ka2Kp;oM nn KoHe'!HbIX cocTo.HHH.lIX ApJ(+[+1r±j n Apl\·-[+r.±j no 

p;ne "IaCTIIIJ;bI, p II I(+, HJIII JI II J(-, up;eHTII(pHI:i;IIponam1c1, mt OCHODaHIIII · 

auamma HH(pOpMaIJ;HII OT ra:JODhlX noporonbIX 'IepeHKODCKIIX C'l<'T'UI

KOB. Ha COOTDeTCTDYIOWII<' GTIIM 'IcLCTIIIJ;aM neca Harraramrcb crre;a;yrowne 

orpaHII"IeHII.H: 
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W(p) 2 1,•1; 
W(Ic+) 2 1,1; 
W(p) 2 0,9; (8) 

W(K-) 2 0,9. 

B KoHe'!HhlX cocToJIHHJIX J(~ppl(± 11p;eHTHqnui:npOBarrocb no TpH 3a

PJI)KeHHbIX qacTHIU>I p, p II J(±. IlpII 3ToM, '-ITo6w 3q>q>eKTHDHOCTH 

perncTpaIJ;IIII TaKHX co6bITHll He 6bilIII cyll.(eCTilCHHO HH)Ke BbIWeynOJ\rn

HYTbIX, HCnOllb30BalIHCb MeHee CTponre, 'IeM (8), KpIITCpIIH OT6opa no 

necaM W(i): 

W(p) 2 0,2; 

W(K+)- 2 0,6; (9) 

W(K-) 2 0,6; 

W(p) 2 1,L 

B pe3JJibTaTe TaKoro oT6opa 3apJI:rKeHHhlX qacTIIIJ; h±, p;orrJI co6w

TIIH, cop;ep:rr<awnx p, ynerrH'IIIllacb B 9 pa3 ( npII noTepe 3TIIX co 6bITHII 

OKOlIO 20 %), B 2-3 pa3a ynemI'IHllaCb )J;OlIJI co6bITHll CI(+, B 2,5-7 pa3 

- co6hlTHH c I(-, 6orree, 'ICM B 2 pa3a - co6wnrH, cop;ep:rrrnll.(HX p. 

Ha pIIc.7(a II 6) npep;cTanrreHbI cneKTpbI 3q>q>eKTHilHhlX Mace )l;lIJI OT0-

6paHHbIX np11 yKa3aHHhlX ycrrOBHJIX HeHTpallbHbIX KOHC'IHbIX COCTOJIHHII 

(7a) II (76)' a Ha pHc.8( a,6 II B) noKa3aHhl CJMMhl cneKTpOB 3q>q>eK

THBHhlX Mace )l;lIJI OT06paHHhlX 3apJI)KeHHhlX KOHe'IHbIX COCTOJIHHH, co

OTBeTCTBCHHO, (7n-7e), (7p;-73) 11 (7r-7:,rc). CneKTpbI annpOKCHMHpona

lIHCb rrrap;Koii q>yHKIJ;Hen. Bo ncex cner<Tpax Ha6mop;aIOTCJI ymrne nnKH, 

KOTOpbie onHCbIBaIOTCJI HOpMallbHhlMH pacnpep;erreHHJIMH. B Ta6mrri:e 4 
npnnep;eHI,I rrorryqeHHhle npII 3TOM xapaKTepHCTHKH nHKOB. KoM6HHa

TOpHbill q>OH B nprrnep;eHHbIX cneKTpax HC3Ha'IHTClICH. B IIHTepnarrax 

Mace, COOTBCTCTBJIOI.I..(HX nIIKaM, OTHOWCHIIe q:n:crra KOM6HHaIJ;Hll K 'III

crry co6bITHH COCTaBlIJieT OKOlIO 1,1. 
IJ;eHTparrbHbie 3Ha'!eHIIJI Mace Ha6rr10p;aeMhlX cnrHarron B rrpep;errax 

owH60K corrracyIOTCJI Me)Kp;y co6oii. 8Trr crrrHarrhl He MoryT 6hlTb crrep;

CTBHeM KHHeMaTrrqecKoro OTpa)KCHHJI KaKoro-JIII6o pe30HaHca, nocKOllbKY 

JIBliJIIOTCJI Y3KHMM II nprrcyTCTBJIOT B pa3lIH'IHbIX KOHC'IHbIX COCTOJI

HHJIX. 

Ha prrc.9 npep;cTanrreHa cyMMa cneKTpon 3q>q>eKTHBHhlX Mace Iicex 

pacCMOTpeHHbIX COCTOJIHHH C Hyrreno:ii CTpaHHOCTbIO ( 7 a-73). B O 6rracTH 

)(, 

IN u 

320 

280 

240 

200 

--,so 
~ 

(I) 

I=-! 120 
(N 
0 ~ 80 
0 -- 40 
~ lSl 

lSl 

~ 0 
i:i:: 
s-200 
~ 
~ 
0 160 
~ 
8 u 
(l) 

D"' 
lSl 
I=: 
0 
~ 

120 

80 

40 

(a) 

(6) 

o I .lt t , , , , , t' . .,..- , 

2,6 3, 3,4 3,8 
3cpcpeKTHBHaJI Macca, r0B / c2 

PIIc.7,CneKTphl 3q>cpeKTHDHbIX Mace Apl(+ (a) n A.pl{- (6). 
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Pnc.8. CyMMapHbie cneKTpbl 3cp<peKTHDHbIX Mace KOHC'IHbIX COCTO.ll

HHII ApK+1r± (a), Iqppl(± (6) n ApK-:-1r± (D). 

1B 
( 

l\laccu 3260 l\ifaB/c2 Ha6mo11:aeTC.ll cnrHarr. Ha BpenKe pnc.9 noKanaH pe

nyrrbTaT annpoKCIIMau;nn aToro ciirHarra HOpMallbHbIM pacnpe11:erreHneM, 

a <poHa - mme{moII cpyiIKu;nefi. CnrHarr co11:ep)KIIT 340 K0Mfomau;n:r1 Ha/J: 

(pOHOM 1522. CTaTIICTII'ICCKa.ll 3Ha'UIMOCTb cnrHarra COCTaBll.lleT OKOlIO 

9 CTaH11:apTHbIX OTKlIOHeHIIfI OT cpoHa. 

CTaTIICTII~CCKIIC 3Ha'Illl\fOCTII IIIIKOD D Ka)K/J:OM ll3 paccMOT})CHHbIX 

CIICKTpOD (puc. 7-8) He II03DOlllIIOT O/J:H03Hcl~HO ycTaHODHTb HalIII~IIe 

(pII3II'IeCKHX cnrHalIOD DO DCCX KOHC'IHbIX COCTO.lIHII.lIX. O11:HaKO ~HClIO 

KoM6rmau;m°i, o6ycrraDmmarow,nx cnrmrn D cyMMapHOM cneKTpe Ha pnc.9, 

D npe11:errax onm6oK comrn11:aeT c cyMMOII KoM6rmau;nII, o6ycrraBmmaro

w.ux IUIKH D CIICKTpax KOHC'IHbIX COCTO.lIHIIfI (7 a-73) ( CM. Ta6rrnu;y 4). 

Ta6rruu;a 4 

KoHwrnoe 1-1ucrro KOMO. IlapaMeTpbI cnrHarra 

Cpe/J:H.ll.ll Macca, lllupnmt, 1-1ucrro 

COCTO.lIHHC n rucTorp. IvfoB/c2 MaB/c' KOJ\16IIH. 

Ap](+ 9885 3250±8 45±18 97 

.!\pl(- 5352 3265±7 40±18 54 

J\pl(+7r± 1880 3245±8 25±11 3') 

ApK-1r'f' 2279 3250±9 50±20 56 

](~ppJ{± 2928 3270±8 25±11 61 

TaKIIM o6pa30M, IIOlIJ'IeHHbie 11:aHHble yKa3bIDaJOT Ha cyw,ecTDODHHIIC 

Tpex nap.lI/J:ODbIX COCTO.lIHHii (0,+1,--1) ynKoro pmomrnca c 6apIIOHHbIM 

'IIIClIOM B II CTpaHHOCTbIO, paDHbll\III HJlIIO, pacmt11:a10W,IIXC.ll no KaHa

rraM (7a-7n). IIm,IepeHHOe C}H'/J:HCC 3Ha'ICHHl' l\laCCbl penomrnca paDH0 

3260±5±20 MaB/c2, aero rnnp1rna He npeDbiruaeT 35±5 l\faB/c:!. I{aK 

6blll0 yKa3aHO DblllIC, 3TOT penoHaHc o6onmt•IeH 111<t,-

Harrn~ne KOHe~HbIX cocTO.lIHHII JW<t> c oTpuu;aTellbHbIM, Hyrrcnhrl\I rr 

II0lIO)KlITCllbHbIM nap.ll)l;OM CDH/J:CTl'llhCTDyeT, 'ITO ero II30TOI1II'It'CKIIIi 

CIIHH 12:1. 
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Pnc.9.CyMMapHbIII cneKTp Gq>q>eKTHDHbIX Mace KOHe'-IHbIX cocToHHIUI 

A.pl(+, A.pl(-, ApK+ir±, I<~ppl(± H ApJ(-7r±, 

20 

On;eHKH npomJBe)];emrii: ce'Iemur pmK)];eHHH M<I> Ha Bepo.HTHOCTII ero 

pacna)];a no Ha6mo)];aeMbIM KaHarraM (a-Br) )];rur Bcex iia6rrro)];aeMhlX Ka

HaJIOB pacrra)];a B rrpe)];errax ourn:6oK Hepamrn'-lIIMbI II paBHhl OT 0,3 )];O 1,0 

MK6/HYKlIOH. 

3aKJIIO'IeHIIe 

B crreKTpax 3q>q>eKTIIBHbIX Mace p.H)];a KOHe'IHblX COCTO.lIHIIM C OTpII

n;aTeJibHOM cTpaHHOCTbIO (Ap1r±, Ap1r+1r±) II 11orrmKIITeJibHOM cTpaliHo

CTbIO (Ap1r=F, Ap1r-1r=F) Ha6rrro)];eHbI ynKIIe c11:rHarr1:,1 npII 6JIII3KIIX 3Ha'Ie

HII.HX Mace. 8TII CIIrHallhl He .lIBll.lIIOTC.lI KIIHeMaTII'IeCKIIMII OTpa2KeHII;MII 

KaKHX-JIII6o pe3oHaHCOB B,)];pyrIIX CIICTeMax. CTaTIICTII'IeCKHe 3Ha'III

MOCTII CIIrHaJIOB B cyMMapHbIX crreKTpax Bblllie, 'IeM 6blJIII norry'IeHbI 

paHee [1-7]. OHII MoryT 6blTb paccMoTpeHbl KaK CIIllbHOe yKa3aHIIe Ha 

cyw.ecTBOBaHIIe ynKoro 6apI1:0HIIJI, rrpoHBlUIIOll.l,erocH KaK B COCTOHHII.lIX c 

OTprru;aTellbHOli CTpaHHOCTbIO, TaK II B napH)J;OBC>-COIIp.lI)KeHHbIX COCTOH

mrnx C rrorrmKHTellbHOli CTpaHHOCTbIO. Cpe;a;Hee 3Ha'IeHIIe MaCCbI 3TOro 

6apuoHH.H 3060±5(cTaT.)±20(cucT.) MGB/c2, ero umpIIHa He 6orree 35±5 

NfaB/c2• 8ToT 6apHOHIIii o6onHa'IeH Ms. 
"llaCTb KOHe'IHhlX COCTO.lIHIIM Ms HMeeT 3K30TII'IeCKIIe KBaHTOBbie 'III

crra, yKa3bIBarorn.IIe Ha ero II30TOilII'Iecurii: cmrn I(Ms) 2 3/2. TaKIIM 

o6pa30M, Ms HBlIHeTC.lI KaH)J;H)J;aTOM B MYllbTIIKBapKOBbie a)];pOHbl. 

YnKIIe cIIn1arrb1 Ha6rrro)];eHbI TaK2Ke B crreKTpax Gq>q>eKTIIBHhlX Mace 

p.H)];a KOHe'IHbIX COCTO.lIHIIli C HYlleBOli CTpaHHOCTbIO, BKJIIO'IaIOll.l,IIX 6apII-

0Hhl, aHTII6apIIOHhl II Me30Hbl, B TOM 'IIIClle. O)];HOBpeMeHHO o6pa30BaH

Hbie 'IaCTIIIJ;hl co cTpaHHOCT.lIMII S=-1 II S=+l (A.pl(+, A.pl(-, ApJ<+1r±, 
Apl(-1r±, K~ppK±). 8TII cIIrHarrhl He .HB/llIIOTC.lI KIIHeMaTH'IeCKIIM oT

pa2KeHIIeM KaKIIX-mI6o penoHaHCOB B )];pyrIIX CilCTeMax. Maccu 3TIIX 

CilrHaITOB 6JIII3KII II CIII'Hall B cyMMapHOM cneKTpe CTaTIICTH'IeCKil 3Ha

'IHM. 8TOT CIIrHall MmKeT 6bITb pacCMOTpeH KaK CIIllbHOe yKa3aHIIe Ha 

cyrn.ecTBOBaHIIe Y3KOro 6apIIOHH.lI C HyrreBOli CTpaHHOCTbIO, o6onHa'IeH

HOro KaK M<f!, Cpe)J;Hee nHa'IeHHe MaCChl. M<fl, 3260±5(cTaT.)±20(cIICT.) 

MGB / c2, ero urnpIIHa He rrpeBbIUiaeT 35±5 MGB / c2 • 

PanHoCTb Mace M<fl II Ms cocTaBrureT ~ 200 MGB/c2, 'ITO 6rrIInKo 

K BelIII'IIIHe TIIIIII'IHOro pacm,ennemrn YPOBHeii, pa3JIII'IaIOll.l,IIXC.lI Ha e)];II

HHD;y rIIrrepnap.H)];a, B SU(3) MYllbTIIIIrreTax 6apIIOHOB. 8ToT q>aKT no-
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3B0lliieT npe;a;norrmt:IITb, 'ITO Mil> JIBlliieTCJI npe;a;cTaDIITerreM T0I'0 )Ke 
SU(3)•MYJibTIIrrrreTa 6apIIOHIIeB, 'ITO II Ms. 3To 03Ha'IaeT, '-ITO M<I> 
MO)KH0 C'IIITaTb KaH;D;II;D;aT0M B MHOI'OKBapKODhlll 6apIIoHI1i:'r co CKphlTOII 
CTpaHH0CTbIO. 

Ha6mo;n;eHHbie 6apIIOHIIII MO)KH0 OTOlK,[\eCTBHTb c MHOI'OKBapKOBblMH 

C0CT0JIHIIJIMII, cyrn,ecTD0DaHIIe K0T0phlX H IIX D03M02KHble CDOIICTDa 06-
cy)K;D;aIOTCJI n pJI;a;e pa6oT [12-33]. 

ABTOphl rrpII3HaTerr1,H1,1 A.M.Barr;a;1rny, P.A.KBaTa;a;3e, II.A.Cammy, 
A.H.CIIcaKJIHY, H.E.Trop1rny 3a rrocTOJIHHhlH IIHTepec n rro;a;;a;ep2KKY 3THX 
IIccrre;a;OBaHIIHi r.-B.3n6epTy, ,I1;.C.IIII3JIII II '9:aHy XoHI'-Mo 3a rrrro;a;o
TB0pHbie 06cy2K;a;eHIIJii B.A.Apeqi1,eny, B.K.Bep;a;mneny, B.K.Bupyrreny, 
B.H.I'yc1,Kony, M.<P.JIIIxa'IeBy, E.M.Jiuxa'IeDoH u A.H.Mar-:cHMony 3a 
Y'-IaCTIIe B 3KCIIepnMeHTe 
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