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The Saclay 80 cm hydrogen bubble chamber was exposed to a separated 

beam of 5.7 GeV/c antiprotons from the CERN P.S. and a total of 300,000 

pictures ( rJ 13 p, 0.3 n- and 1 ~i- per picture) have been scanned and analysed 

for hyperon-producing interactions. In this letter we present the results 

on the mass distributions of final state systems with S = -1, B = +l 

(and their charge conjugates). 

1638 events in a fiducial volume were identified among the selected 

topologies 002, 201, 202, 211, 220, 420 (where the digits indicate the 

b f d d V+ HO ) num ers o charge secondaries, ecaying - and v , respectively . An addi-

tional 150 events gave several acceptable fits and are not considered here, 

A list of the reactions studied in this paper is shown in ~ble r along with 
(1) 

the number of events in each channel • 

1rhe c.m. energy in the present experiment is 3,55 GeV, so that' interac-

~ * * tions of the type pp -:;:;. A + Y can occur for a Y mass up to 2 ,44 GeV. 

Reactions (1) to (4) are investigated here for the possible existence of 

heavy resonances decaying into(KN)and(KN~. By this approach, channels 
' I 

yielding resonances below the(KN) threshold, i.e. Y~ (1385), Y: (1405) are 

eliminated. Furthermore, these reactions do not seem to be dominated by 

resonant behaviour in the other possible particle combinations. 

The effective mass distribution of all neutral (KN) combinations is 

shown in Fig. la( 2), They* (1520) is produced strongly, together with 
0 * . ~ enhancements in the regions of the Y1 (1660) and the Y0 (1815). There is 

+ John Simon Guggenheim Memorial Fellow, on leave of absence from the 
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also a peak at a mass of 2.1 GeV, about 2 standard deviations above the esti-

mated background. 

Fig. 2a shows the mass spectrum of all (KN11:) combinations, and a peak 

at 2.1 GeV ((\} 2 standard deviations) is again visible. In addition, we 

notice two more enhancements, each with a significance of about two standard 

deviations, at 1.94 and 2.30 GeV. The sum of the histograms in Figs. la and 

2a, shown in Fig. 3a, demonstrates tho peaks at 2,1 and 2.3 GeV more clearly. 

Their significance depends on our estimate of background, particularly for 

the enhancement at 2.3 GeV, where distortion of invariant phase space seems 

important. Certainly f6r the peak at 2.1 GeV the effect exceeds 3 standard 

deviations. The Gaussian ideogram (Fig. 3b) indicates that both enhahcements 
+ . separate from the background despite· folding in an overestimated - 15 MeV 

resolution function. 

Considering the mass distributions for the separate reactions (Figs. lb, 

le, 2b, 2c), it is seen that most of the contribution to the 2.10 GeV peak 

comes equally from the neutral (KN) and(KNrc) combinations ( 3). The enhancement 

is weaker in the ca~e of the charged (KNn) combinations, shown in Fig. 2c. 

The charged (KN) combinations do not exhibit any deviations from phase space. 

The peak at 2.3 GeV comes mainly from the channel X0 (KNn) 0 • The peak at 

1. 94 GeV occurs equally in the (KN11) ch~crged and neutral coE::birmtions, but is 

absent in (KN) co6binations of all charges. The fact that the initial ~p 

state has isotopic spin T = 0 or 1 and both the 2.3 GeV and 1.94 GeV peaks are 

produced in association with a A0 limits their isotopic spins to 0 or 1 and 

1 respectively. 

We have studied the mass distributions of the (KN), (Nn) and (K-ri) combi­

nations coming from the events with (KNn) masses in the reiions of 1.94 GeV, 

2.1 GeV and 2.3 GeV and find no significant evidence for their decay into 

known resonances. 

Properties r~lated to production and decay angular distributions of 

events in the enhanced regions have been compared to those of events in the 

adjacent control regions. No distinguishing featuros could be observed. 

However, effects of the peripheral nature of the interactions should be diffi-
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cult to observe in the region of large momentum transfer under study. 

Furthermore, the limited sta tiE3tics and high background are likely to mask 

possible decay angular correlations in our case. 

Fig. 4 shows the total (£± n±) combinations from reactions (5) to (8) 

of Table I. The known light resonances appear abundantly in the channels 

accessible to them, as is true in general for high energy antiproton reactions. 

Apart from a small bump in the region of l, GeV there is, however, no evi-

dence for enhancement in the mas::.; regions discussed above. Furthermore we 

find no indication for other kinematically allowed decay modes such as An, 

Ann and :?£. nn. 

In conclusion, we find evidence 

(T = 0,1) with a width at half height 

+ for a hyperon resonance at 2097 - 6 MeV 

of r ~ 38 MeV decaying mainly via the -
neutral KN and KNn channels. Two other peaks are seen at 1.94 GeV (T = 1) 

and at 2. 30 GoV (T = 0,1) in the KNn systems, that o.t 1. 94 GeV decaying via 

the neutral and charged modes and that at 2.30 GeV decaying mainly via the 

neutral combinations. Table II summarises these results. 

Independent evidence for the presence of hyperon resonances in the mass 

region 1.9 - 2.3 GeV has been recently reported, both in formation and pro­

duction experiments. 

. - 0 (4) 
A study of the reaction K p-7K n by Wohl et al. at 1.2, 1.4, 1.5, 

1.6, 1.7 GeV/c, suggests resonantbeho.viour in the differential cross sections, 

with a broad enhancement in A6 (coefficient of P6 in a Legendre expansion) 

centred in the region of c.m. energy r-.J 2060 MeV. J '2:. 7/2 is then suggested 

for a resonance in this region. Our resonance at 2097 MeV, observed partly 

in the KN channel, rnay be related to the effect observed by Wohl et al. 

If so, this resonance wight correspond to the Regge recurrence of the Yx (1520), 
0 

namely, a state of J = 7/2-, I= O.In this case the.6~ ,Aa and.Ay trajectories 

would then have similar slopes, 

In the 2.1 GeV masa region 

hump in the Kp but not in thGJ K-n 

section for the reaction y + p....Y 

the KN total.cross-section shows a broad 
(5) 

system . Enhancements i~ the total cross 

+ (Y) in the above c.m. energy region 
( 6) * 

have previously been reported by Blanpied, et al. In particular, two Y 

states of masstV2022 and 2245MeV are suggested.Furthermore, an enhancement 
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in the invariant mass spectrum of ( £+ TITI)+ combinations at f'\J 2065 MeV/c, 

from the reaction K- + p--? :f:'..++ n- + TI++ TI- at 2.5 GeV/c, was observed 
(7) ~ 

by Eberhard • A Y1 of mass A11940 MeV has been predicted by Gyuk and 

Tuan (8) and Bardakc.i et al. (g) as a consequence of su6• 
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'rable I 

Topology 

201 

002 

201 

211 

201, 202 

201 

201 

202 

211 

211 

211 

211 

211 

211 

211 

211 

420 

420 
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Number of 
Events 

llO 

62 

36 

30 

104 

60 

90 

8 

25 

41 

119 

45 

37 

24 

105 

67 

24 

26 

Cross-section 
( µb) 

29 :'.: 4 

70 :'.: 11 

15 :'.: 3 
+ 20 - 5 

39 : 4 

18 :'.: 3 

30 :'.: 3 
+ 

8 - 4 

+ 19 - 4 

25 :'.: 5 

60 :'.: 6 
+ 22 - 4 

18.5 + 3 
+ 15 - 3 

48 + 6 
+ 27 - 4 

15 :'.: 3 
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Table II 

,-Mass (MeV} - I - - --
Main Decay I Observed Exp. Unfolded Width I-spin r, (MeV) f1 (MeV) Modes Width 

exp 

2097 + (KN) 0 (KNn) 0 I 
+ 24 + 14 0,1 - 6 34 - 11 

- 24 

I 
2299 :::: 6 (KNn) 0 I 

+ 21 + 17 0 1* 35 - 12 
- 21 ' 

I 
+ 

I 
+ 20 + (KNn)o 43 :::: 18 36 3E 

1942 - 9 - 36 
1 

I 

I I 
I 

(*) T = 2 for these systems is excluded since they are produced with 

a A (or K) from a pp initial state. 
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Figure captions: 

Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 
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The effective mass distribution of neutral KN combinations 

(a) from all events 
(b) from 3 body final states 
(c) from 4 body final states 

The effective mass distribution of KNn combinations 

(a) neutral and charged combinations (the charged combinations are 
shown shaded) 

(b) neutral combinations 
(c) charged combinations 

The effective mass distribution of KN and KN1i combinations 

(the sum of Figs. la and 2a) 

(a) as a histogram 
(b) as a Gaussian ideogram (61'11 = 15 MeV) 

The effective mass distribution of geutral rn coobinations from 
3 and 4 body final states 
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