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In the experiments WA-62/1 % and BIS-2/ &3¢/ performed at
the CERN SPS and at the Serpukhov accelerator respectively,
narrow resonances U/M; with a mass of 3100 MeV/c? - 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
(sqdq/sdqq). 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,, 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 1is analysed in Sec-
tion 1 of the given paper Preliminary data obtained
in part of the statistic are presented in/%

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

ApK*, (1a)
XPK-, (lb)
ADPK *r*, (2a)
ApK-n* (2b)
o= _ 4
KsPPK ’ (ZC)
ApKt n™, (24d)
ApK =7,
and (2e)
KappK . (2£)

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:
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in the experiment ~Z.z+iU° events containing _A,-ﬂ.S-jos
events containing K, and ~2.7:104, containing A were de-
tected. The K decays were identified by the decays Kg -
»nt7~, for which the V°!s were accepted, if their invariant
mass did not differ from_the mass of K§ more
than 10 MeV/c?., The A, A selection criteria are presented
in section 1 of the given paper/4/ .

For histogramming the invariant mass spectra of the sys-
tems (la)-(2f) the events containing A, A, or K3, 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’? the informa-
tion from multichannel threshold gas Cherenkov counters
C1/27% was used. The majority of the particles, candidates
into p/p or K+/-, 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.

2

o
o

1
o
0

H 1 1 1
o O O O
4+ M N -

z9/A39 Z0°0 UT SUOTIRUIQUOD JO Iaquay

Effective mass. GeV/c2

tat , b) KpK_77+,

a) ApK

e systems:
PK -

» d) AEK+TI—, e)—KL‘K-TT— K} f)Kosp

_ spectra of th

Invariant mass

GJ‘K€BBK+

2.

Fig.



240 P T T

(Ib)Sum of
A"E)K:‘ 200 |- , /_\F—)K*ﬂ_t 4
ApK NpKr:
1680 [ K’pbK'

160 - — T

T 7 T
240 (a)Sum of]

200 |-

120 | 4
120 | -
80 | i
80 -
40| 4 4F
o 1 ] 1 1 1 ] L i o 1 1 1 1 ] [
2.8 3. 3.4 38 2.8 3.2 3.8 4.

Number of combinations in 0.02 GeV/ca

Effective mass. GeV/c2

Fig.3. Summary invariant mass spectra of the systems:
a) with zero charge, b) with non-zero total charge.

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 8shown in Figs. |
and 2. In all the spectra peaks are seen: for the neutral
states at the mass value of 3250 MeV/c? and for the charged
states at the mass value of 3260 MeV/c2. 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 (la) and (1b) 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 combinations and in fig. 3b there
exist 197+12 combinations in the signals. In the mass regions

of the signals the combinatorial background is about 1:1 combi-
nations per event.

Thus, in all invariant mass spectra of the final states
(la) - (1b) and (2a) - (2f) the signals are seen in the
mass interval (3220 - 3290) MeV/c®. They cannot be the con-
sequence of the kinematic reflection of any resonances, be-

4

N

Table

Final State Mass interval of the Number of combinations

signal, MeV/c? signal/background
ApK* 3220 - 3260 72/178
Apk™ 3240 - 3280 30/50
ApK*r? 3240 - 3280 36/55
ApK n" 3230 - 3290 30/38
KyppK* 3240 - 3300 36/48
APK*n~” 3240 - 3280 37/55
ApK n 3230 - 3290 25/46
KopPK”~ 3220 - 3260 36/46

cause they are narrow and are presented in eight different
final states. Therefore, they indicater the existence
of a \narrow meson resonance, baryonium, with zero strange-
neae in three charasd etatac (N 4+ =) Tho mean maao walne
of the resonance is equal to: 3255+10(stat.)+30(syst.) MeV/c?,
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 (la), (2a)
and (2c), are roughly coinciding with (1b), (2b) and (2f),
respectively.

The analysis 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 P, <1 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 contradiction with the dependence A2%/3, 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 pb

per nucleon for neutral channels and 0.5 to 7 pb per nucleon
for charged channels., The production cross section limits are
corresponding to the 90% confidence level.



CONCLUSIONS

_ 1, In eight invariant mass spectra of the neutral (ApK *and
ApK) and charged APK*w'/—, ApK™rn?/- 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
particles. The mass of the resonance is 3255 +

+10(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/c? greater than the mass of the
strange baryonium U/M ’% . Such mass difference is close to
the typical splitting of the levels in the SU(3) multiplets
of baryons’?/ , 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/Mg. In accordance with
this, it is suggested to denote it by Mg, where index ¢ de-
notes the hidden strangeness.
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Anees A.H. u pp. ) A1-88-369
HabnoaeHue y3kux Gapuonunes B 3kcnepuMmewte HUC-2.
2. bapvoHMM CO CKPLITOW CTPAHHOCTLIO

B akcnepumeHTe, BHINONHEHHOM COTpyAHuuecTBOM BUC-2 Ha CepnyxOBCKOM yCKO-
putene, npoaegeH nNoucK BAPUOHAR CO CKPHTON CTPAHHOCTHN, NPOAYKTH pacnaga
KOTOporo copepxat GapuOH-anT6apuOHHY napy, a TAKKe 4YacTUus C NPOTMBOMNO-
NOMHBIMM 3HAYEHWAMM CTPAHHOCTEH. B BOCBHMM PA3NUUHBIX CNEKTPAxX MHBAPUAHTHMX
MAaCC HEMTPANLHWX M 3APAMEHHBIX KOHEUHBX COCTORHWUN HabnopanTcs y3Kue MukKu
OKONO ORQHOFO M TOrO XEe 3HAUEHMA MACCHi, UTO YKA3wBaeT Ha CywecTBOBaHWE
HECTPAHHOro 6apuoHuA B 3apapoBux cocTosuuAax: +1, 0 u -1, Macca peaoHaHca
pasHa 3255+10(ctar.)+30(cuct.) MaB/c?. llupuHa pe3oHaHca He npesbwaeTt
30 MaB/c2.”

Pabota swnonHeHa B JlaBopaTopmm BeCOKMX 3Heprun OUAW.

Npentpunt O6MenMHEHHOr0 HHCTHTYTA AlePHRX Hccenonanuii. [lyGia 1988

Aleev A.N. et al. D1-88-369
Observation of Narrow Baryoniums in the Experiment B1S-2.
2. Baryoniums with Hidden Strangeness

In the experiment carried out by the BIS-2 collaboration at the Serpu-
khov accelerator the search has been_performed for baryoniums with hid-
den strargeness, 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 resopance is equal to 3255+10(stat.)+
+30(syst.) MeV/c2. The width of the resonance does not exceed 30 MeV/c2.

The investigation has been performed at the Laboratory of High Energies,
JINR,
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