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THE OBSERVATION OF A STABLE DIBARYON
B.A.Shahbazian, V.A.Sashin, A.O.Kechechyan*, A.S.Martynov

We have succeeded in observing a v°particle which is unambigu-
ously interpreted as a weak decay of the stable dibaryon H -» p +37
27 5 n+ n . Its mass is Mpy= (2218 % 12) MeV/c 2 with a stan-
dard deviation S =12 MeV/c? and the error of the mean o =2.8 MeV/c2.

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

O6Hapy keHUe cTabwiLHOTO AUbaproHa
b.A.Ilax6a3saH u np.

Msi o6GHapyxunu V°-4acTuiy, KOTOpas OQHO3HAYHO HHTEPIPETHPY-
ercA Kak cnabblii pacman craGuwibHOro gmbapuoHa H +p + 3~ ,
270+ 7~ .Eromacca My=(2218 * 12) MaB/c 2npu cranpapr-
HOM OTK/IOHeHMH S =12,0 M3B/c® u NOTPEIIHOCTH CPEIHEro o =
= 2,8 MaB/c?.

PaGora Beimonxena B JTaGopatopuu Beicokux 3Hepruit OUAU.

We have reported in’1 on the observation of a candidate for the
stable H-dibaryon. Let us briefly remind the main results which are im-
portant later on,

We have detected a fast (8 GeV/c) V%particle emitted from a two-
prong star produced in the 10 GeV/c proton — '2C collision (Fig. 8
in /1), A one-vertex 2C-fit of the H- p + 2 weak decay hypothesis
to the event led to My=(2173.94 +13.10) MeV/c? at )(S = 0.1432,
C.L. =93.10%. The hypotheses of all other two- and three-body decays
of the V°-particle were reliably rejected. The measured invariant mass of
the V° for the H-hypothesis is (2172.82 + 15.47) MeV/c & The expec-
ted X7 - n+ 7~ weak decay was not detected, the probability of surviv-
ing the £ -hyperon at 5 GeV/c on its track length of 40 cm being equal
to 11.36%. A two-vertex 3C-fit of the hypothesis p + d » H + p+K*K®
where d is a deuteron-mass intranuclear dibaryon cluster and K° is un-
seen either because it suffers K - 7°+ #° decay or KOEK;} led to
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Weak decay of the stable W-dibaryon H- p+ %, 2 > n+n  detected in the
JINR 2m propane bubble chamber.

M= (2174.60 £13.10) MeV/c ®at x § =2.82, C.L. = 42.0%. The time of
flight is 7 =0.668 - 10™1%.

In october, 1988 we found a second candidate for the H-dibaryon
suffering a weak decay. A 10 GeV/c beam proton produces a six-prong
star and a V°-particle decaying into a slow proton which stops in propane
after rescattering and a faster negative short grey kinked track (see the Figu-
re). The ionization of this particle cannot be properly measured because
of small track length (2 cm). A visual comparison of its blackness with
that of the nearby passing beam proton track indicates that its ioniza-
tion is perhaps 1.8-2.0 of the minimum ionization. And the track after
the kink certainly belongs to a #™~meson, because the measured rela-
tive ionization is 1.02 + 0.25 againts 2.10 for a K~ of the same mo-
mentum.

Hypotheses of combinations of sequences of two-body decays,
rescattering on neutron or 12C .nucleus as well as conversion reactions
able to imitate the observed event (Table 1) were tried. For this purpose
two-vertex (the first — the V°vertex, the second — the kink) 3Ckine-
matical fits were performed (Table 1). Here we have five unmeasured
parameters: momenta of the V°-particle and of the negative grey-track
particle, momenta, dip and azimuthal angles of neutrals emitted from
the second vertex. As usual, hypotheses of a confidence level less than
1% were rejected. Thus, the hypotheses of all reactions given in Table 1
had to be rejected. The lines 9 and 10 refer to the weak decay hypothe-
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Table 1. Results of the kmemancal two-vertex. 3C-fits of the imitating
reactions to the observed event. x 3 is averaged over eighteen measure-
ments. n-is for the neutron

No Imitating reactions X2 C.L., %
1. A»p+r7, 7 +n->1" +n 874.0 —
2. 7~ +12C 4 7~ 4 12C 869.39 —
3. E°»p+7m, m#+n o 7+ 83.93 —
4. _ - 120, a-4 1% 86.54 —
5. K°+n->p+K™, K su" + v 595.28 —
6. K ™5 2" +n° 610.31 —
7. KT+n 5 A+ 7™ 611.79 —
8. K7+n » X% 5% 606.00 —
9. A°(2470,70) - p+ 5, ET o A+ 1~ 53.60 -

10. A°(2388.20) > p+ E~, Z~o A+ 7™ 18.45 0.039

11. A+n->p +2327, 2 n+ n” 11.563 0.82

ses of the neutral component of the strangeness S = -3 dibaryon (let us
name it A(A°, A”)-dibaryon) at two values 2366.20 and 2470.70 which
follow from the two quark-models considered in /2/.(Mm =MQ_+ Mp—E Br
<Epp = 244.5 MeV/c?, Eg,=140 MeV/c ?).

One cannot exclude the imitation of the event by the reaction se-
quence n +n > pP+7~ +n, 7~ + N » 7—+0 or 7~ + 2C » »—+12C,
But profitting by the one-pion exchange model of the charge-conjugated
reaction p +p - n+p+ n* developed in 3.4’ and by the mathemati-
cal program for the calculation of its differential cross section density
d%q, '(dp pd QpdQ o~ ) for coplanar geometry "%/, we were able to con-
clude that the expected number of imitating events was 2-107° on
100K photographs.

Then we have tried the hypotheses of two possible exotic weak de-
cay modes of the observed V° (Table 2) with unknown masses. Now we
have six unmeasured parameters with the unknown V°-particle mass.
Therefore, two-vertex 2C-fits were performed at this time. Only the hy-
potheses of H-p+27 27 sn+ #»~ turned out to be significant. The fit-
ted mass averaged over eighteen measurements isMy= (2218 +12) MeV/c?
with a standard deviation S =12.0 MeV/c ? and the error of the mean
o =2.8 MeV/c?,

The measured and fitted parameters are given in Table 3. Note,
that the relative ionization of a 875 MeV/c X -hyperon is /145 =2.0.
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Table 2. Results of the kinematical two-vertex. 2C-fits of the exotic
two-body weak decays to the observed event. x g is averaged over eigh-
teen measurements

Two-body exotic decays xr‘; C.L..%
Hop+37, 27 »n +7” 0.7346 69.43
A°sp+ B, E"» A+~ 14.18 0.059

For completeness the analysis was repeated associating the V°par-
ticle with two nearest stars: the first one, three-prong event, is 3 cm
distant from vertex of the V°-particle and is due to one of the secon-
daries of the six-prong star as clearly seen in the Figure. The other star is
17 cm remote from the V°-vertex and is not shown in the Figure.
In both cases the fits were unsuccessful, first of all, because of a strong
noncoplanarity of the star vertices to the V°-decay plane. Thus, the
Ve.particle should be associated only with the six-prong star which is
10 cm distant from it. The time of flight is 7=1.37-1071%.

We have failed to fit the observed six-prong star and the Vpartic-
le by any exclusive reaction channel either in pp or in pd interactions.
(Note that the total electric charge of the star is Q@ = +2. As above,
d is a dibaryon subnuclear deuteron-mass substructure).

Thus, the analysis shows that the observed event has to be inter-
preted as the observation of a weak decay of the stable dibaryon H- p+2~
this time with the detected subsequent X~- n +#~. The masses of the
fast /1’ and this event are within 2.2 errors. One cannot exclude that
these are two different objects. But if we have observed one and the same
particle of different momenta, its average mass is M= (2197t 9) MeV /c?

In any case the obtained mass My does not contradict the predic-
tions /6,1, 8,9,10/.

The estimate of the H-production effective cross section remains to
be ~ 40 nb per 12C nucleus /1.

New estimates of the My exceed the M Ap,.,-threshold. Therefore, we
are also searching for the H-decay via a supplementary weak decay mode
HoA+p+r™.

The authors express their deep gratitute to E.G.Bubelevand V.A.Be-
lyakov for helpful discussions, to V.K.Suslenko for a useful discussion
on the possible imitating reaction nn- p 7 n. We are especially indebted
to LI.Haisak who has amiably computed the five-time differential cross
section density of this reaction.
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