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HeAaBHO B Ka'leCTBe OAHOro H3 B03MOJK.Itb!X Bap~HTOB BbiCUiel! CHMMeTpHH CHnhHO B3a

HMOAel!CTBYIOillHX 'laCTHit 6bina pacCMOTpeaa rpynna 'W 8 - CHMMeTpHH ( U3 X U8 -CHMMeTpHH 

C nepeCTaHOBKOJ! UO qeTHOCTH), npHBneKaTen&HbiM CBOJ!CTBOM aTOll CHMMeTpHH HBnHeTCH TO, 

'ITO B cnyqae MeaoaoB,oHa nonycKaeT aanu'!Re cynepMyn&THnneToB, BKnto'latomHx 'laCTHithl c 

·npoTHBOUOnOlKHblMH qeTHOCTllMH, 

141 
W a 6bina pa3pa6oTaHa ( CM, ) Ha OCHOBe 'leTblpex{jlepMHOHHOJ! BeKTOpHOJ! 

MOAenH C TpeMll 6e3MaCCOBb!MH AHpaKOBCKHMH nonllMH '1'1 (I = 1, 4 3) 

COOTBeTCTBYIOillH!l narpaHlKRaH ·L 

0Ka3hlBaeTCSI, 'ITO 

(1) 

RHBapHal!TeH OTHOCRTenhHO OTAen&HbiX yHHTapHhlX npeo6pa30B8HHJ! ( 1 ± y S ) npoeKnn!l 

< "'~ • e 1 > non ell 

-1. a·(~)'l' -o -1. '~'1 ·z--- I 8 I 'I' I '' 

(2) .. 
-cHMMOTpRH, HenpHBOIIHMbie npeAcTaBneaust (Hn) 

6y11eM o603Ha'laT& CHMBOnOM ( B , b ) 0 r11e HHIIeKCbl B b ayMepytoT Hn 

IIBYX U a- rpynn, H3 KOTOpblX CKOHCTpyRpOBaHa rpynna ·w a • 

nycTb Me30HHble COCTOllHHll UOCTpOOHbl H3 nap 
0 e I npeAnonaraeM, 'ITO Me-

30Hbl CO CUHHOM 0 H llBnlliOTCH 

Torna M030Hbi co cnuaoM 0 

S -BonHOBbiMH CBll3aHHb!MR COCTOllHRllMH, 

OTHOCllTCll K npeiiCTaBneHlllO ( 3 , 3* ) , ( 3* , 3 ) , 

M930Hbl CO CUHHOM 1-K H n (1,8), (8,1) ll ( 1,1), a Me30Hbl CO CUHHOM 2-K H n (1,8), 

(8,1) R (1,1). (B aToM nyHKTe aawa KnaccaqmKanus:r oTnaqaeTcs:r oT npellnOlKenuol! Apaonh

/3/ 
110M ) , KOTOpb!l! OTHOCHT Me30Hbl CO CllllHOM 1 ll Me30Hbl CO CllRHOM 2 K npeACTaBneHHllM 

* (. 3, 3" ) , ( 3 , 3 ) • OnepaTopbi npocTpaacTBeaaoro oTpalKeHns:r n oaps:rAOBoro conps:rlKe-
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.Bllll AOliCTBYIOT CIIOllYIOiilHM CITOC060M B8 H fi rpyiTITbi W8 ; 

P: (a,b) (b,a) , 
(3) 

·C : (a, b ) .. ( b*, a• ) • 

fiOCTpOHB C06CTBOHHbiO COCTOHHHH OIIOp8TOpOB p ll c 0 B Cny~ae UpO.IlCT8BIIOBHll 

3 , :f ) , ( 'J" , 3 ) IIOIIY~80M AB8 Bb!polKAORBbiX MYIIbTHIIIIOT8 C UpOTHBOITOIIOlKBb!Mll 

3Ba~OHHHMH p , BO paBRbiMH •C , • CHTY8UHH UpOTHBOITO.riOlKR8 B cny~ae ( 1,8), ( 8,1) • 

3.necb non~aeM .naa MynbTHnneTa c paanbiMH aaa~OBHHMH xax p 
1 TSK ll •C • EcnH 

npOAIIOlKOHHSH Bb!IDO KII8CClllpHK81lHH M030HOB npaBBIIbRa, TO BapSillY C (Jp 0- , •C+)/fmC,C-), 

p + + p + + 
-ueaoaaua AOmKHH cymecTBOBaTb Meao.abi THna (J =0 ,C ) , (j = 1 ,·C ) a T.A. Knac-

CHij!HKBITHSI H3BOCTHblX M030HOB ITO Bb!IDO OITHCSHBOll CXOMO UpHBOAOBa B T8611Hil0 1. (3xcne

/6/ 
p!!MOHTanbHbiO AaBRbiO B3HTht rnaBRbiM o6paaoM H3 CTaTbH Poaea<!>enbAa H Ap. ) • HeAasao 

.. /{/ + 
OTKpbiTbiil K ( 1400) p030R8HC Mbl ITOMOIIISOM B OKTOT 2 -M030BOB), 

Ta6nuna 

Knaccx<!>axallust ueaoaoB B cxeMe W 8 -cHMMOTpHH. CaMBOIIbl co aaaxoM ' <I ' o6oa-

BB'IBIOT HOH3BOCTHb10 ITOKB p030H8HCblo Hx MSCCbl IIOIIy~OHbi ITO MSCCOBOil <!>opMyne BapymeH • 

Boll wa -cHMMOTPHH ll <!>opMyne r M 0 

w3 (3,3 .. ) ) (3~ 3) (::1, 8)} ( 8,'1) ( 1, 8) 1 ( fj I :1.) 
tA. ( 1., 1) l..l ( 1., 1) 

J'P c ot c+ o- c+ 1+ c+ 1- c - 2+ c+ 2- c-
~I ? 

8 G" C- ~too) Xo (960) c:; C-Hoo 
w ( 18 ;) y0 (12 SO ? bl 

z.. i< K n z l I= o z' c-rao> ? ( S'SO) tf (1020) ~0 {~!430) 
~I • 

(1.410) ~o (-1"3SO) - -- -- ---- -- - -- -- - -
I:: "i.z X (12 'S) K ( 49S) ( (1.21S) I< .. ( 850J If 2,. 

K (i'too) -' K~ (-/?>lo) ---- - -- --- -- - t- -- ~ -- - - - --z 
I= 1 n' <'"'o) 

rr ( i~o) A1 (1o9o) f G6o) A.t (1 '31o) B t12 .2o) 

PaccMoTpHM Tenepb npo6neMy aapymeBHst :wa -cHMMOTpnH. Ha nepBoM a-rane w -8 

CHMMOTpHSI penynapyeTCSI K U a -cHMMOTpHH (3H8~HT0 HBB8pH8HTHOCTb COOTBOTCTBYIOiilO-

ro narpaBlKH8H8 DpH COBMOCTHOM YHHTSpROM Dpeo6p830B8HHH UpoOKilllll ~I H e-, ). 
3Toro MO>KHO no6HTbCH, OCIIH A06aBHM MSCCOBbiA ~IIOB K narpaHlKHSHY L • fiony~SOM 

4 

TOrna, 'ITO COOTBOTCTBYIOiilHA aapymaiOiltHA CHMMOTpHIO 'IIIOH L' HMOOT Tpaac<!>opMaiiHOHBbiO 

CBOACTBS THUS 

L' .. (3,3"') + (:!" ,·3) 
(4) 

npenDonolKHM Aanee, ~To ~nea, aapymaiOmHA U (3) -cHMMOTpHIO,Dpeo6paayeT.CH xax Y-1-0-

xounoneaTa TOB30pa THUS L "':., (1,8) + ( 8,1) • TorAa nony~aeu CIIOllYJOiilYJO MBCCOBYJO <!>op

/4/ 
Myny (eM. ): 

fT - K = rr' ·- K'- • 
(5) 

rAe K , rr , K' , rr' o6oaaa~aiOT xsanpaTbi uacc. P I = * , p- I =·1, 

P+I = * , P+ I = 1 

'IIIOHOB W a cynepuyllbT1IDIIOT8 COOTBOTCTBOHHO, Ha.no 38MOTHTb1 ~TO <!>opuyna ( 4) BOpBa B 

111060M nopH.IlKO L H L" H, TBKHM o6pa30M1 00 MOJIUIO HCII011b30B8Tb C 607IbWOA yoo

peHBOCTbiO, ~OM npyrHO MBCCOBbiO <!>oPMYIIbi, KOTOpbiO BOpHbl TOIIbltO B UOpBOM DOpstllKO. 

CornacyeTCSI IIH 4>opuyna (4) C HSWOA KIIBCCH<!>HKBllHOA? 

1. CxanstpHble ( ncesnocxan<rpable) ueaoabl. B aToM cny~ae Mbt MOlKOM 

TonbKO npencxaaaTb aanu~ne ( I * 1, JP
0
=· o+- ) rr' - ueaoaa c uaccol! oxono 560 Mas. 

/1,8/ + 
npHMOHHH MSCCOBYIO <!>opMyiiy fenn-Maaaa-0xy6o (fMQ) lliiSI OKTOTa 0 , Mbl MOlKOM 

npOllCK838Tb cymOCTE.OB8HHO { I - 0, J PG = o++)-ueaoaa c MaccoA OitllliO 760 MsB 

/9/ ++ 
( STO 3HB'IOHHO MOlKBO cpaBHHTb C OTKpb!TbiM HBllSBHO I • 0, 0 -M030HOM C MSCCOI! 

OKOIIO 700 Msa). 

2. Bex To pa bl e (DC e sno Be K To pH hie) M eao a bl. B STOM cnyqae Mhl uoxteM 

HOUOCpOACTB8HHO llpOBOpHTb <!>opMylly {5), fiOllCTaBIIHH COOTBOTCTByiOmHe ~HC118 0 HBXOllHM 

K*- p = 0.212 GeV
2 

, 

- 2 
KKrr- A 1 = 0.250 GeV • 

3aMOTHM, ~TO DO Hamel! KII8CCH<!>HK8llHH KBB.Ilp8Tbl Mace OKTOTB He YAOBIIOTBOpHIOT <!>opuyne 

fMQ, 'ITO MOlKHO UOH!ITb1 OCIIli DpeAITOIIOlKHTb HSIIH~HO CMeiDHBSBHH. fipennonarast, 'ITO Bbl

pOlKAOHHb!O MaCChi { 1+, 1-) OKTOTOB paBHbl Bb!pOlK,IlOHHbiM MBCCBM CHHrneTOB, MOlKHO nony-
/4/ 

'IIITb CIIOAYJOIIIIIO MSCCOBb!O <!>opMyllbl { CM. } : 

2K* c 

~ c:· ·At ' 

w + KK,. u A 1 +. KKrr 

5 { a) 

S(b) 

rna w -KB8Ap8T MBCCbl COOTBBTCTBYIOIDOro 1 + -M030HB. fioACTBBIIHSI 'IHCIIB, HSXOllHM: 
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I 
I 
f 

2K* 

A1 + KKn 

2.960 GeV 

3,180 GeV 2 

Ha OCHOBB.HHH (6 a ) MOJK9M npencKa3aTb cymecTBOBaHHe w -Me3oHa c r ~ 0; JPG - 1++ 

H c Macco!l, onHaKoll A 
1 

, T.e. paBao!l oKono 1100 MsB. 

3. J - 2 Me a on bi • B :;ToM cny•uie Mhi MOJK9M TOITbKO npencKaaaTb cymecT-

BOBaHH9 AOllOITHHT9ITbHbiX 2- -M930HOB, 38fiOITHSIIOmHX OKT9T 2-. l1cnonb3YSI <jlopMyny (6) H 

<jlopMyny fMQ, MOJK9M npeACKa3aTb cymeCTBOBaHH9 M930Ha .ij '·(I =0; JPG = 2-- ) 

c Macco!l oKono 1360 MsB H cymecTBoBaaHe K' (I = * ; l = 2-) -Meaoaa c Maccoll 

OKOITO 1310 MsB. 

l1TaK, MOJKHO HBA9SITbCSI0 'ITO 9KCU9pHM9HTaiTbHbl9 ABHHbl9 yKa3biB810T HaiTH'IH9 w 
3 

CHMM9TpHH. 06HapyJK9HH9 npeACK838HHblX pe30HaHCOB SIBITSIITOCb Obl llOllOITHHT9ITbHOII npoBep

KO!l npelliTOJK9HHO!l CX9Mblo 

ABTOP npH3HaTeneH 3. EoxaanKoMy sa ueHHbie llHCKyccHH. 
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