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ABSTRACT

New results from a number of final states 0]n"n +, k'K*, 0_ ) produced by hypercharge exchange

in LASS by an 11 GeV/c K- beam are described, and compared with results from other hadroproduction
modes and from J/_, decay.

Introduction final states are fully reconstructed, except for rr°, and
kinematically constrained.

The non-relativistic quark model provides a good

description of most of the known light quark spectra Description of Results

I1,2]. The experimental situation is particularly well The 1]_rn system in reaction (1) has been studied by

understood in the strange meson sector and some the x+w"n * decay mode of the 1]. Aside from a clear _1'
progress has been made recently in understanding the

(fig. 1), there is no very obvious structure in the rest of

strangeonia [3]. the finn spectrum shown in fig. 2, The total cross sec-
However, structures have been reported recently in

tion for 1"1'production is found to be 8.9!-0.6 lab.
final states with hidden strangeness, where strangeonia

might be expected, produced by several different mech- I 1 1 I I' 1 1 '! |

anisms. A search for production via hypercharge ex- 120 L 1 tchange in LASS is of interest in elucidating the nature
/

of these effects.
Hypercharge exchange is an excellent

mechanism for selecting states with s_ content and, it _ 80 +

is very useful to compare our data with the same meson

finalThestatesLASsProduCedspectrometerindifferentisservicedWays"by a clean RF ...,,_ ") ;'i )_4# i#),ql_,l,l,_,_separated beam, and has nearly flat acceptance over 4r_ _ _0 ._ ,,,, , i i
steradians, good particle identification, good multi.par- 0.8 0.9 t.0 1.1 t.2
ticle tracking and topology reconstruction, a full accep-

tance trigger, and high data rate capability [41. The raw m ,_+,t_t., _(,to)(GeV/c 2)

data sample contains ~113 million triggers taken with Fig. 1 The low end of the 5n spectrum of reaction (1).
an 11 GeV/c K- beam, corresponding to a sensitivity of
4.1 events/hb. Selection of events where An + lies in the 7,,(1385)+

The principal results of analyses of the reactions: mass region allows study of the poorly understood
K- p _ rl n""rr+ A (1) %(980). The fir" (not shown) and K-K _ mass spectra

K-p _ K,*K*A (2) from reactions (l) and(4) show the %(980) and can be

K- p _ ¢ 0 A (3) simultaneously fitted with the model of Flatt6 [61 if a

together with some features of background term is included. Figure 3 shows that the

K-p _ K-K _ n4"A (4) K-K_ mass spectrum is well described by the K _,

are described below, full details can be found in 151.Ali molecule model of Weinstein and lsgur 171 with no
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background tern]. Unfortunately. this model makes no these ma.ts distributions are very similar to those prr)-

prediction for the 'q_-- spectrum, duced via radiative JA_ deca_ I_1, "ff l)')e*e- <¢)lll,,S_)n,,

19], and central production m pp interactions l lUl,
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Fig. 2 The rlrtx mass ,spectrum from reaction (1) above K K

the "q'. Fig, 4 The neutral K'K* ,_pectrum from reaction (2).

6 ; . 1 " ' " _ " _- . _ An angular analysis of these states has been pcr-

> I , formed using the method described by Trueman li l 1,
4 _ I and Chang and Nelson [12]. This method uses two pro-

jected angular distributions; the dihedral (azimuthal)
"_ 2 angle, X, between the vector decay planes in the l,.'l,'rest

frame; and the helicity (polar) angle, 0, of the K in the

,_ 0 rest frame of the K* relative to the vector momentum in

the VI,'rest _ame.
o , , , Experimentally, the most important feature of these

0.75 1.00 1.25 1.50 1.75 2.00 distributions is that the JPC=0-+ wave has a distinct

m K_K-(GeV/c2) structure which should be observable, if dominant,
whereas other waves, eve,n if produced with. little back-

Fig.3 The KIT,model fit to data from reaction (4). ground, would be much harder to disentangle, panicu.
larly since, for many 2PC mates, the,'e is more than one

The P,,*K* system in reaction (2) has been studied (L,S) combination.

both in neutral (K'-'n:+K+n-') and charged (K J'n-K_r¢+) The angular distributions for the }_*K* system of

decay modes. The Dalitz plots (not shown) for both re- reaction (2) are essenti,_!ly flat, inconsistent with a
actions show clear evidence of correlated double vector dominan, 0 -+. Dominant 2+', 2.--+ or 1+- waves are
(VV) K*(890)K*(890) production, and the background somewhat favoured, but the distributions P,e also con-

subtracted cross sections after ali corrections are consis- sistent with other waves or combinations of waves. "lhe

tent with equality, as expected; Otot(K.*K*) is 3.4±0.2 angular distributions seen in central production in pp

la.bfor the former, and 3.7±1.0 I,tb for the latter charge interactions are also fiat. In contrast, the results frcr:'t't
configuration. The invariant K.*K* mass distributions e+e - show structure with negative parity, which ap-

for both charge states are also quite similar, fig.4 shows pears to be consistent with a strong 0"-+ component.

the neutral K* spectrum. A sharp enhancement occurs This is supported by results frorr' a likelihood ratio test
in the region just above threshold. The distributiot_ of which also favours a strong 0--+ cemponent 181.

the Gottfried-Jackson angle of the W decay is sugges-
tive of a resonance below -2.2 GeV/c 2 and the result of The ¢b_system in reaction (3) has been studied in

an S-wave Breit-Wigner fit to this region with mass the K-K+K-K + decay mode. The Dalitz plot (not
1950+15 MeV/c 2 and width 250+._50l¢,eV/c 2 is shown shown) shows clear VV production of ,_. The invariant

in fig. 4. This threshold structure seems to be a consis- 0_ mass distribution, shown in fig. 5, has an enhaY_ce-

tent feature of the I_*K* Final state, essentially inde- meht in the region above threshold, but this threshold

pendent of the production mechanism. For example, struc_re seems _tobe less sharp than that prod:_ced vi.,,



radiative JAg decay [13]. The distributions from forward Conclusion

+t-p collisions [14] and central production in pp colli- Important questions remain al:xmt states with hid-

sions [151, are quite similar, and appear to lie between den strangeness. With a rather clear picture of the low
the K-'p and e+e - ,_sults in terms of the sharpness of mass q_ systems emergmg, it is becoming increasingly
the structures, clear that several states seen primarily in other produc-

tion modes have no convenient home in the q_ sector.,.. 3 , . , .... ,.. --n

1 For example, low mass 0++ systems have been confus-

! !.!.+!!! + #1" T _t ingformanyyears,anditnowseemsquiteclearthatmay

.... 2 there are "too many" such states. The F./t and 0(1720)

regions contain many puzzles, and there are intriguing

0 ,-"++i ' oldregion,,whicharenotunderstood.Theseobsem,a-....... _- tions point to the existence of meson physics be-

yond the quark model. We hope that the continuing

2.(10 2.25 2.50 2.75 3.00 analyses of data from LASS will be helpful in under-

m _ (GeV/c 2) standing the nature of these new spectro._opies.
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