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In the experiments WA-62 11, 21 and BIS-2 12•3•41 performed at 
the CERN SPS and at the Serpukhov accelerator respectively, 
narrow resonances U/M8 with a mass of -3100 MeV/c2-- candida­
tes into the strange baryonium were observed. Their main cha­
racteristics do not fit into the standard quark-antiquark 
scheme of mesons, but can be described within the assumption 
of their multiquark structure with one strange quark/antiquark 
(sqqq/sqqq). Corresponding hadron multiplets might also inclu­
de the baryonium with hidden strangeness, i.e. containing 
strange quark and antiquark. The mass of such resonance must 
be greater than the mass of U/M

8
, and it might decay with 

the production of strange particles. 
In the given paper the results of the search for baryoniums 

with hidden strangeness are presented. They are obtained in 
the analysis of the same data which is analysed in Sec-
tion I of the given paper 141 • Preliminary data obtained 
in part of the statistic are presented in/5/ • 

The baryoniums with hidden strangeness were searched for 
in the decays containing baryon, antibaryon and the strange 
particles: 

ApK+, (Ia) 
-
ApK-, (I b) 

ApK+IT~ (2a) 
-
ApK-IT ~ (2b) 

o- + 
(2c) K8 ppK , 

Apl{'" IT-, (2d) 

ApK-IT -, 
(2e) and 

K~ ppK-. (2f) 

The eight states listed above are the most acceptable for 
searching for such baryoniums in our experiment. 
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Fig. 1. Invariant mass 
spectra of the_systems: 
a) ApK+ , b) ApK- • 

• • - - . E::. .. .. • J.n t:ne exper1.ment: -~.~· 1u- even.t:s cont:a1.n1.ng 1\, -l.:l'IUV 

events containing K~, and -2.7 • 10 4, containing A were ·de­
tected. The K~ decays were identified by the decays K~ ~ 
~ "+"-, for which the V01 s were accepted, if their invariant 

mass did not differ from_the mass of K~ more 
than 10 MeV/c2. The A, A selection criteria are presented 
in section 1 of the given paper 141 • 

For histogramming the invariant mass spectra of the sys­
tems (1a)-(2f) the events containing A, A, or K~, and at 
least two charged hadrons h+ and h-·emitted from the inter­
action point were selected. Taking into account the conditi­
ons mentioned above, 62345, 8241 and 54211 events of this 
type, containing A, A and K~ respectively were selected. 

For identification of the charged hadrons 141 the informa­
tion from multichannel threshold gas Cherenkov counters 
C1/2 161 was used. The majority of the particles, candidates 
into p/p or K7/-, have momenta lower than 11 GeV/c, which 
is below the kaon thresholds in C1/2. Therefore, in 
the analysis of each of the combinations the particle - candi­
date into p/p or K+/-,,has not to be Identified as a pion. 
All the possible combinations satisfying these conditions 
were remained for further analysis. 
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As a result,5764, 2452, 1249, 460, 1293, 969, 615 and 1222 
combinations corresponding to the final states (la-2f) were 
selected. Their invariant mass spectra -are shown in Figs. I 
and 2. In all the spectra peaks are seen: for the neutral 
states at the mass value of 3250 MeV/c2 and for the charged 
states at the mass value of 3260 MeV/c 2• All eight peaks are 
statistically significant and, consequently, are physical 
signals. The characteristics of these peaks are listed in the 
table. 

The results of summing up the invariant mass spectra for 
neutral (Ia) and (lb) and the charged (2a-2f) combinations 
of the final states are shown on figs. 3{a) and (b). · 
In both spectra the signals are seen. 
In fig. 3a there are 83+8 combinatfons and in fig. 3b there 
exist 197~12 combinations in the signals. In the mass regions } 
of ~he signals the combinatorial background is about 1•1 ~ombi- j 
nat1ons per event. 

Thus, in all invariant mass spectra of the final states 
(Ia) - (lb) and (2a) - (2f) the signals are seen in the 
mass interval (3220 - 3290) MeV/c 2• They cannot be the con­
sequence of the kinematic reflection of any reson~nces, be-

.• I 

cause they are narrow and are presented in eight different 
final states. Therefore, they indicatet the existence 
of a I narrow meson resonance, baryonium~ with zero strange-
n~aa ;n t-h,-&u::~~ ,...haroc:ar1 at-at-oa fn -4- -'\ T'h~ m,c21on maaa 'TalnD 

~f- ~h;--r;~~~;n~~-i;-;q~;i- ~~: '3255~ 10-(~t;~~ )~Jo-(syst.) MeV/ c 2 • 

The width of the resonance does not exceed 30 MeV/c 2• 
From the detection efficiency estimates obtained by 

the Monte Carlo method and the values of the observed sig-
nals it follows that the decay widths of (Ia), (2a) 
and (2c), are roughly coinciding with (lb), (2b) and (2f), 
respectively. 

'The analy,sis of the inclusive spectra of the longitudinal 
and transversal momentum components of the resonance shows 
that the region of its observation in the given experiment is 
limited by the Feynman variable x > 0.2 and by Pt <I GeV/c. 
The estimation of the production cross section dependence in 
this region on the atomic weight of the target nuclei (A) is 
not in contradictionwith the dependence A2/~ Taking into con­
sideration this fact, the estimates of the resonance produc­
tion cross section by neutrons on nucleon were obtained. In 
the observed region of the kinematic variables the produc­
tion cross section times the branching ratio is 0.4+3.0 ~b 
per nucleon for neutral channels and 0.5 to 7 ~b per nucleon 
for charged channels. The production cross section limits are 
corresponding to the 90% confidence level. 
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CONCLUSIONS 

_ I~ In eight invariant mali_s spectra of the neutral (ApK+and 
ApKJ and charged (Aj)K+,.+/-~ApK-"+;_ and K~ppK+/-) final states 
the narrow peaks are observed at the 
same mass value. This indicates the existence of 
the narrow resonance decaying with production of strange 
narticles. The mass of the resonance is 3255 + 
~IO(stat.)+30(syst.) MeV/c2• The width of the resonance does 
not exceed-30 MeV/c2. 

2. This resonance is likely to be a baryonium, because 
among its decay products there are baryon and antibaryon. 
Its mass is 200 MeV/c2 greater than the mass of the 
strange baryonium U/M 8

141 • Such mass difference is close to 
the typical splitting of the levels in the SU(3) multiplets 
of baryons171 , which differ in one unit of the hypercharge. 
As far as the resonance decays into the strange particles, 
it can be considered as a candidate into the baryonium with 
hidden strangeness - the representative of the same SU(3) 
multiplet of the exotic mesons, as U/M 8 • In accordance with 
this, it is suggested to denote it by ~. where index ¢de-
notes the hidden strangeness. · 
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Aneee A.H. H AP· 
Ha6n~AeHHe y3KHX 6apHOHHeB e 3KcnepHMeHTe 5HC-2. 
2. 6apHOHHH CO CKp~TO~ CTpaHHOCTb~ 

.£11-88-369 

B 3KcnepHMeHTe, a~nonHeHHOM cOTPYAHH4eCTBOM 6HC-2 Ha CepnyxoecKOM ycKo­
PHTene, npoBeAeH nOHCK 6apHOH~A CO CKp~TO~ CTpaHHOCTb~, npOAYKT~ pacnaAa 
KOTOporO COAep*aT 6apHOH-aHT~6apHOHHy~ napy, a TaK*e 4aCTH~~ C npOTHBOno­
flO*H~MH 3Ha4eHHAMH cTpaHHOCTeH. B BOCbMH pa3nH4H~x cneKTpax HHBapHaHTH~x 
MaCe He~TpanbH~X H 3aPR*eHH~X KOHe4H~X COCTOAHH~ Ha6n~Aa~TCA Y3KHe nHKH 
OKOflO OAHOrO H TOrO *e 3Ha4eHHR MaCe~, 4TO yKa3~BaeT Ha Cy~eCTBOBaHMe 
HBCTpaHHOrO 6apMOHMR B 3aPAAOB~X COCTOAHMAX: +1, 0 M -1. Macca pe30HaHCa 
pasHa 3255+10(cTaT.)+30(cMcT.) M3B/c 2. WMPHHa pe3oHaHca He npeswwaeT 
30 M3B/c2.- -

Pa6oTa ~nonHeHa B fla6opaTOPMM B~COKMX 3HeprMH OMRH. 

fipenpHHT 06v.lumeHHoro IDicnrryTilJIABpHWX HCcneJ~oBIIHHA. )ly6Ha 1988 

Aleev A.N. et al. 
Observation of Narrow Baryoniums in the Experiment BIS-2. 
2. Baryoniums with Hidden Strangeness 

01-88-369 

In the experiment carried out by the BIS-2 collaboration at the Serpu­
khov accelerator the search has been_performed for baryoniums with hid­
~ strangeness, decay products of which are containing baryon-antibaryon 
pair, and also particles with opposite strangenesses. In eight dif-
ferent invariant mass spectra of the neutral and charged final states, 
the narrow peaks are observed at one and the same mass value. This indi­
cates the existence of the nonstrange baryonium in three charged states: 
+1, 0 and -1. The mass of the reso_nance is equal to 3255+10(stat.)+ 
!30(syst.) MeVfc2. The width of the resonance does not exceed 30 MeVfc2. 

The investigation has beEn performed at the Labor•tory of High Energies, 
JINR. 
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