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Recent experiments on K’p total cross sections (hypercharge state 

Y = 2) have shown the presence of four enhancements, three i-n the isospin 

I = 1 state and one in the I = 0 state, which might be attributed to resonances. 
1 

An alternative explanation can be found for at least the first I = 1 enhance- 

2 
merit; howeve r, at this time, the large (z 6 rnb) bump in the I = 0 isospin 

state (at hj = 1865 MeV) does not seem to have any other plausible explana- 
* 

tion. &l the other established baryon resonances can be classi.fied in singlets, 

octets, and decuplets of th.e SU(3) symmetry sc!:eme, but Y = 2 states would 

belong to higher representations (50 for I = 0, 27 for I = 1). * 



structure (qqqq<) would be needed to describe :j-<jcli st:tt(:s. I-10 i’;1 et al. , ’ 

using the five-quark model, obtaintd so?~-~e selc:ctic~~~ r:-,ics ~1~; c!; forbid the 

decay mcde RtP (spin-i/2 baryon -t pseudosca!,tr meson) for some spin-parity 

assignments of high Y, I states, and they suggr?.:-;t that B-tP-1’ decays shou1.d 

also be investigated. Only the C- ‘i;- I :: 2 state has been in;restigated so far, 

and it failed to shoTA any structure at masses below &I - 1809 JvTeV. 
4 

We re- 

port here the results of a search for I = 2, Y = 0 resonances decaying i.nto the 

Z-n- and C-IT-~TO channels, with M & 2300 MeV. 

In this experitnent the 72-inch bubble chanlber, filled xvith deutcrium, 

ta 2.11 and 2.65 G:>V/c. The reactions was exposed to a K beam at momen 

studied were 

K-d + (Ps ) Iz- Tr+Tr- (1) 

and K-d -+ (P,) c-lT+Tr-IT* t (2) 

where (p,) indicates the spectator proton, which was measurable in 30% of the 

events. A total of 5000 events was measured on Franckenstein measuring 

machines and processed with the LRL standard programs (PKG, DST-EXAM, 

SUMX). For the events in which the spectator proton was not visible or was 

too short to be measured, it was assigned a momentum equal. to zero, with 

appropriate errors in the x, y, z components, and then fitted as if it were mea- 

sured. This method turns out to be very good for four-constraint (4-c) fits, 

though it results in a slightly worse resclution for the (l-c) fits. 
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Almost all 

events were checked on the scanning table, either to confirm the choice of the 

programs or to resolve the ambiguity- of the fit whenc-\,ez necessary. Only 
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effects on these distributions of known rt:sonazices that nlight be produced in 

the reactions under study. This investigation has been made with the aid of 

a maximum-likelihood program, MUKTI,EZXRT, 
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which fits the events to ;i. 

frequency function obtained by incoherently adding phase space to Rreit-Wigner 

(or Gaussian) shaped resonances and can use as parameters the mass, width 

(M, r), and percentage of each resonance. As a result of this method, the re- 

flections of resonances on the different mass com.bi.nationa are properly 

treated. The events at the two momenta have been fitted independently and, 

with a few exceptions to be discussed later, no difference was found in the 

positions and wid.ths of the resonances at the two m.omenta. 

Table I lists the resonance processes which, added tG phase space, 

give the best fit for reactions (1) a.nd (2) at the two momenta, and the cross 

sections for the two reactions. 
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Reaction (5) is dominated by production of 

the p meson in the n’n- final state and of il;e A (1.520) in the Z-~‘.final state. 

Reaction (2) is dominated by the production of the w meson and the C (1385). 

In Fig. 2 we show some of the mass piots, vJi-ith curves corresponding to the 

fits of Table I. We turn now to a discussion of these fits. 

The baryon states, A (1405), A (i 5iS), and Z (1385), have the expected 

j l~~l~i~t. Eo\vever, we I masses and widths within the accura.c)- of this exper .ist 

, t 



t-h ree dlft-P sent vdue s of h.5 and I‘ for states in the mass interval lG70 to 1705 

T-Q. r<:v ~ There ;~re four linown resonances in this energy region, 8 
therefore \vc 

p::.~sibl~y see - *..+- tile production of several of these states dcca.ying into X I, or 

.-\ -. i 21 Ti ii 0 . The Y+” (1830) l-, 13s a narrow width and might be idcntificd wit’n the 

n(;.SGO), I =: 34 TckV and J 
P t 

= 7/2 , reported by Arrncnteros et al, 9 

‘I’he distribution of the invariant mass squared of the three-pion final 

state is SiiOR7Kl in .Figs. 2c and 2d. The q and w are clearly- produced at both 

rno11ienta.. The 2.11-GeV/c data show an enhancement at a mass of z:1,0 GeV 

(28 rf: 13 events) which also appears in the low-A2 events in both plots. Since 

we canno! distinguish between a 7~ 0 and a y, a possible explanation of this en- 

hancement is the ‘i~q decay mode of the ‘1’. Although the mass of the q’ is 

963 h?eV, two systematic effects present in our data would cause an $1’ signal 

to appear at a higher mass. 
10 

In order to determine the number of q’ + srq 

events we would expect to see, we have looked at the reaction K-d -+ (p,)E-q’ , 

with ?I’-+ qN T’TT- (including only the neutral q decays). We found, again at a 

slightly high mass , 28 f 7 events (20 * 5 at low A2) for the 2.11-GeV/c data and 

48k8 events (9k.4 at low AL) for the 2.65-GeV/c data. The q’ branching 

ratios” predict these same numbers of events for “9’ -+ r+~-y. What we see 

agrees nuimerically with the q’ interpretation, lea.ving no evidence for the H 

meson in these data. 
12 

P&s for the I = 2 hyperon states, the curves shown in Fig. 1 represent 

tile expected mass distributions corresponding to the fi.ts reported in Table I. 
. . 

These fits assume that no Yi resonance is present, and include all known 

resonances that appear at a. level > 2 standard deviations. The curves seem 

to fit the data very well except for a small fluctuation in the Z=- ‘I;-?F’ mass 
. 

distribution. The result of the fit for this small enhancement was (3 f 2) s of 
* 
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the 2.65-eGeV/c data, therefore of no statistical significance. This error, as 

well as the errors quoted in Table I, includes a11 the uncertai.nties of the r-rilT!ti- 

parameter fit, and therefore it is larger than that obtsined by taking the statit;:i- 

cal error on the projected mass plot. For the purpose of calcul:itin;; cross - 

section upper .limits we have fitted the data at the two momenta together. This 

reduces the errors quoted in Table I by about 307;; from these errors it fol.- 

lows that a three-standard-deviation effect corresponds to a-l:: of tile coin- 

bined data. For mass above 2150 &leV only the 2.65-GeV/c data contribute, and 

a different upper limit is evaluated. As for the possibility that a narr-ow c-vi- 

or ;S-7T-no resonance might be spread out and thus not ob):;erved, Table I shows 

that our resolution is very good for the analogous C-IT’ and >--7isrro A n- zss com- ?c 

binations (note, for example, the A (1705) --c Z-IT’IT’ with a 35-MeV width). We 

quote the following upper limits for a YE: 

For M < 2150 MeV I‘ < 60 MeV TV < 20 pb, 

T’ 4120 MeV D < 30 fib, 

for M < 2300 MeV I’ < 60 MeV c < 30 pb, 

r< 120 MeV CJ < 40 pb, 

with a 99% confidence level. 
13 
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communication). 
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FIGURE LEGFNDS 

Fig. 1.. Plots of all the possible I = 2 mass 2; 
combinations in reacti.ons (1) <and 

(2). The two momenta have been combined in these plots in order to 

increase statistics. (a) M2(C-Tr-) for reaction (1); (1~) h12 (c- c) for 

reaction (2). (c) M’(X-TI-T~‘) for reaction (2). The curves correspond 

to the best fits of Table I, which c!o not need any re~onarce in the I = 2 

system, 

Fig. 2. (a-b) The mass squared distributions of the C.-n’ system for reaction (1). 

(c-d) The mass squared distribution of the three pions in reaction (2); 

dashed histograms refer to ‘events with low momentum transfer to the 

2-2 A2 <. 6 GeVz/c’. The curves correspond to the best fit reported in 

Table I. 



-lO- UCKL-18337 

Table I. Rest fit to the data of reactions (1) and (2). 
-.-_-__^. _.-I_--.___I__ 
-I_-----.---_---- -------- _... --- --.-. l_-_l -^_-_ -____- ._._._ -___ 

De .i: :: ription of model 
_1__1-~---. __-.-_-l_ 
Reaction (I) - I- - Kn-qIz’iiTi 

2.1 G&V/c 
--- 

876 e\rel;ts - 

I 
2,7 GeV/c 
------_ 
605 events 

Process -^.__---_ 

K- rl -~ y “‘0 5T‘- 

M, r (hkV) cf 10 -_~._--__ -- _--_ -.-E-- 

1405,35 6.7Ai.3 lO.Ezk1.7 

1675,55 10.4*2.0 8.8 *t-2.0 

1840,35 ’ 2.5k1.3 7.Okl.8 

K-n-t. C-, ’ 760,120 35.9*3.4 21.8zk3.4 

%ot 
for reaction (1) (p.b) 

~&g-z)---- K-n + Z-7i’r’ri” 

Process M, r (hl2V) ---I-- __--___ 

fn m..jm y*o&o 1410,30 

545rt70 

775 events 

% --- 

7.1 h2.0 

370*50 

-- 
892 events 

--“/O&-- 

6.3zti.6 

1520,20 4.1*1.6 5.6~~1.5 

1675,35 3.9*1.6 

96 - 
K n-+-Y AT- 1390,45 10.6 *2.4 5.0 *I.8 

K-n -+ Y 
:;: 0 n-’ 1705,35 3.6*1.5 2.1+1.0 

2190,60 3.2~1.8 

aK-n -+ z-11 548,40 2.6kO.7 2.2kO.6 

aK-n + C- cd 783,40 27.1k2.3 14.5ztl.5 

“K-n-,13-q1 960,GO 3.6 k.1.7 3.1 1-1.6 
7 

Ot0l; 
for reaction (2) (pb) 480*62 550*72 

--- --- 
1 

a. See foot.n.otes 4 and 10 for a discussion of the resolution and mass shifts 

for the three meson states. For the w at 2.11 GeV/c we have used M = 789 MeV 

and r r: 80 AieV. For the q’ we have used (1000,50) and (985,70f‘at 2.13. GeV/c 

and 2.65 GE?;/ c respectively (at 2.11 C;fV/c the q’ is at the edge of phase space 

2; r ; .‘: ‘_ll’;rs recuires a smaller width). A 
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