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ONE MORE WEAK DECAY OF THE HEAVY, STABLE, § = -2,
POSITIVELY CHARGED H' DIBARYON

B.A.Shahbazian, T.A.Volokhovskaya, V.N.Yemelianenko, A.S.Martynov

We have succeeded in observing one more event which is unambiguously
mterpreted as a weak two-body decay of the heavy, stable, § = —2, positively
charged H* dibbaryon. Its mass equal to M ut= (2409.3+13.0) MeV/c2 is in
fair agreement with the masses of the three (two neutral and one positive) heavy
stable dibaryons, (2408.9+11.2), (2384.9+31.0) and (2377.5%9.5) MeV/c?,
recently found.

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

Eme oauH ciyuail ciaboro pacnaja TXeNoro CTaOHIBHOIO
TIOIOXUTENBHO 3apsxKeHHoro H ' -nubapuona co CTpaHHOCTBIO
S=-2

B.A.Illax6a34H & ap.

Hawm ynanock Ha6moRaTs ewie 0fiHO Co6bITHE, OHO3HAYHO MHTEPIIPETHPYE-
MO€ Kak C1abbiit ABYXUaCTHUHBI PACNAT] TAXKENOr0 CTaGHILHOTO MONOXKHTE b=
HO 3apsiKEHHOo ;m6apuoua co cTpanHocTbhio § = —2. Macca ero, pasHas
(2409,3+13,0) MaB/c?, YAOBNETBOPHTE/ILHO COMIACYETCS C Maccamu Tpex
(ABYX HEMTPAJIbHBIX X OJHOIO MONOXHUTENLHOMO) TSKEJbIX CTa5MJ1be[X auba-
puonos, (2408,9+11,2), (2384,9+31,0) u (2377,5£9,5) MbsB/c?, naitnen-
HbIX HEJIABHO.

Pa6ora srinosHeHa 8 JlaGopaTopum BeiCOkux 3uepruit OUAU.

On the photographs of the JINR 2m propane bubble chamber, exposed
to the 10 GeV/c¢ proton beam of the Synchrophasotron, systematic search
for the heavy, stable, S = — 2, positively charged dibaryon has been
undertaken via its two- and three- body weak decay modes
HYsp+ A, A»p+a~, and HY ->p+at + A, A»>p+n . For this
purpose the statistical sample of the so-called one-positive-prong secondary
events has been used. In these events the A-hyperons point to the vertices of
one-positive-prong stars created by positive particles, emitted from the
parent interactions of primary 10 GeV/c protons in propane.

Recently we have succeeded in observmg a weak three-body decay of a
very slow, pH+ (50.6+ 40.0) MeV/c? ¢, heavy, stable, S =—2, positively
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charged dibaryon, H -»p+a%+ A, A~ p+a~, of a mass
MH+ = (2377.5+ 9.5) MeV/c? [1] which within the limits of errors
coincides with the masses of the two neutral, heavy, stablei S = =2
dibaryons M, = (2408.9+ 11.2) and (2384.9+31.0) MeV/c* observed
earlier [2,3]. The statistical sample of one-positive-prong secondaries
contains no more similar slow or even nearly stopping candidates for the
H™. Each event of this sample has been tried for the weak decay hypotheses
H'>p+ A A>p+a andH'> p+a’+ A, A» p + n . If neither of
these hypotheses fitted the event, it was rejected. If either of them or both
hypotheses fitted the event, the hypotheses on possible imitating reactions

(Table 1) have been tried. All known [4] A-, Zo-baryons (= Y,QY 0), strange
K% K% and nonstrange 7%,M° mesons, 43, 24 and 73 in numbers,

respectively, were supposed to decay via neutral decay modes and their
masses were used in fitting procedures. Note, thgt the reactions 3,5,7,9,12

simultaneously imitate the channels of the A, K° associated production as
well as the *A conversion processes accompanied by multiple pion

production. The multiplicities of pions and their momenta are defined by the
differences of M ¥ M I M o M L M M M”o masses . All events of

the last sample (except the event found on the 1st of August 1992, which is
Table 1. Possible imitating reactions. M(2n)=2Mn

at+n> K +AA->pt+a
K'+a2%+ A A»p+a
K+7% 72"+ A A>p+a
K'+32, 25y 4+ A A>p+a
K +X% X%y + A A>pt+a

K'+n> K +K°+A A-»p+a
K+K" +AA>p+

p+n- p+K°+A,A-»p+:t'
p+K°+A,A;>p+7t-

10. St 4+n- D+A A-»p+n

11. p+7t°+A,A->p+:rt—

12. p+MP+ A A>p+a

13 Z*+@m>p+n+AA->p+a

bl A A R
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The two-body weak decay of the second fast, heavy stable, positively
charged dibaryon, H* > p+ AA+>p+n”

analysed in detail below) were successfully fitted at least by one of the
1—13 trivial hypotheses listed in Table 1 as well and by this reason had
been rejected. The ionization measurements always confirmed these
negative decisions. Indeed, the best-fit masses of these fake dibaryons were
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very large (up to 5000 MeV/ c® at rather moderate momenta. This
circumstance ensured small velocities and large expected relative
ionizations of the H*, up to 7.8, contrary to the measured ones.

Thus of all the sample of one-positive-prong secondaries only one event
was successfully fitted only by the H' weak decay hypothesis,

HY> p + A, A= p + n™ (see the Figure). Both the three-body weak decay
hypothesis, HY»p+ a0+ A, A» p + = and the hypotheses 1—13 of
Table 1 failed to fit this event. The relative ionization of the H estimated on
its short track meets well the expected one, 1.52+ 0.14. Note, that the
(1V—1C) weak decay hypotheses Yo% 2%+ A, 20 y+ A and

x%-» y + A failed to fit the event. Therefore there was no reason to use
them in the reactions 6—13. The results of the (2V — §C) kinematical fit
are shown in Table 2.

Unfortunately the vertex of the parent primary interaction is not seen
on the frame (see the Figure). Therefore it was impossible to estimate the
full time of flight of the H™ before its weak decay, T > 4.7 - 107!, By the
same reason we were deprived of possible attemps to perform exclusive
multivertex kinematical analysis. The formally estimated effective cross
section for the production of the H' dibaryons via two-body weak decay
mode H¥*»p+ A, A»p+ain pIZC collisions at 10 GeV/c is 100 nb.

The average mass over two measurements of the neutral heavy stable
dibaryon is <M, >=2396.9 MeV/c? with standard deviation S=
=17.0 MeV/c? and the dispersion of the average o = 12.0 MeV/ c%. For its
positively charged component one has <M yt = 2393.4, §=22.4 and
o=15.9 MeV/c2.

Both <M u> and <M > are rather close to the stable dibaryon mass
value = 2370 MeV/c? predicted by the soliton Skyrme-like model [5,6,7 ].
We have not succeeded in finding candidates for the negatively charged
heavy stable dibaryons weakly decaying via H —-x +n+ A,
A=»p+a or H-»p+a +x + A, A-»p+ax modes. In order to
establish wether such a charge asymmetry is significant, one needs for
larger statistics. Further we intend to search for the charged heavy
dibaryons via weak decay modes HY» p+at+a "+ A, A»p+a~;
HY>p+p+K K »u " +y, orn~ + A H »n~ +n + A, A-»p+7,
H »p+ax + A, A»p+n as well as the light and heavy neutral
dibaryons via weak decay modes H(Ho) »>p+32,2 »n+an and
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H(HO)-> p+a +AA»>p+a.OfallH § weak decay modes considered

above and in [1,2,3] the simplest topology belongs to the H™ ->p-§- p+K~
mode. Therefore it seems to be best suited for a counter experiment with live
target. Note, that within the limits of errors, M = 2Mp + M - Then the

proton and K laboratory momenta are p,= Mp(ﬁ Y)y+ and
Py~ =M ~By) u*-The weak decay via this mode would look out as a
narrow trident with the radii of curvature in a magnetic field
RK'/R,, = MK—/mp. The large difference of masses of the K, p and

HY, MK—/Mp=1.9O, MH+/Mp=2°55 and MH+/MK—=4.85 enables one to
use for their identification the Cherenkov counter and TOF techniques. But

even in this case for an unambiguous identification of the #* one needs for
either 1V—3C or 2V—A4C kinematical analysis, depending on coordinates

of the K~ weak decay vertex.
Authors are indebted to A.M.Baldin for his support of this work.
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