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PRODUCTION OF THE DOUBLY STRANGE H DIBARYON

A. M. Aerts and C. B. Dover
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There is much current interest in the spectroscopy of multiquark states.

!• edict ions abound for the existence of baryonium (Q Q ) and six-quark dibaryon

(Q ) resonances , for instance. In the strangeness S = -2 sector of Q , the

KIT bag model predicts a dibaryon H with quantum numbers J17 - 0 +, isospin

1 = 0 , and mass My " 2150 MeV » 2M/l -80 MeV. The H has quark composition

uui-'.S', so alL quarks can occupy the Is state; it is unique in that it

pas -^ses no strong decay modes. The fact that the H mass is considerably

below the AA or =N thresholds precludes its interpretation as a deuteron-like

object bound by conventional long-range meson exchange forces.

T'v; H has been searched for in the reaction p+p •*• K++K>+H by Carroll

e: al.3, with an upper linr.it of about 100 nb/sr2 for two K + Is at ± 18° in the

la'> ay;"ea. Some crude cross section estimates we have made foi. this process

inlicate much smaller cross sections than this limit.

A more natural way to produce the H, in our view, is via the (K~,K+)

reaction on a diproto.i in a nucLear target, i.e. lC~+(pp) •*• Kh+H. For the

si-.-lest cas:? of a "He target, t'.s process is shown in the figure.
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The differential cross section for the K p + K+=~ reaction at 0° has a peak,

value of about Ifi2 = 3 5 ub/sr around pK- '•* 1.8 GcV/c. The (pp) pair must be

in the 1SQ state, so no spin flip is required to produce the H (also Sg). The

vertex function (decay amplitude) T is calculated in a non-relativistic quark

model, and describes the fusion of two 3 quark systems (p and ="") into a six

c-'iark state (H) of radius R. When we use harmonic oscillator wave functions

for the quarks, we ffnd

R 2
 f+ + .2
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depend L.î  only on the relative momentum l>i~P2 °f the P anc* = • ^0 includes a

geometrical factor and also a color, spin and flavor recoupling coefficient

oh:.;: ted from the approximate wave function i'\{ - /<+/5 8cx8c> + /1/40 AA>

+ /yfn''l~Z> + /l/20|=N-N=> for the H. Since the =" typically has a lab

nomantu:* ; : of about 400 MeV/c, nuclear Fermi motion enables us to reach the

rci_;'....n •••'. ' ase space where Pi~p2 i-s fairly smalL, and r = FQ. This Ls not

t: • case in the pp •*• K+K+II reaction, where the analogous AA or s~p + H quark

f-ision pr-.-rosses correspond to large values of J?i~p2 an<^ hence tiny cross

s f Hfor H produce i.-j;i. Using oscillator wave functions for He, we

.•>--. imate (dc/d%+)Q° « 2 iib/sr for the 3Hc(K~,K'l')Hn cross section at 1.9

C-:-''.'c in the closure approximation, using plane waves4. One could also detect

the neutron in coincidence with tho K+, to more clearly pin down the H. Such

c-a«;a sections are accessible experiinentrally. Since the H represents a very

important prediction of the Bag Model, we urge that a (K~,K+) experiment on a

nuclear target be done in order to search for it.
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