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PRODUCTION OF THE DOUBLY STRANGE H DIBARYON

A. M. Aerts and C. B. Dover
Brookhaven National Laboratory
Upton, New York 11573

There 1s much current interest in the spectroscopy of multiquark states.
I ;edictions abound for the existence of baryonium (@%0%) and six-quark dibaryon
(QS) resonancesl, for instance. In the strangeness S = -2 sector of QG, the
MTT bag model? predicts a dibaryon H with quantum numbers J7 = 0%, isospin
I =0, and mass Mg = 2150 MeV ~ 2Mp -80 MeV. The H has quark composition
uudlss, so all quarks can occupy the ls state; it is unique in that it

pos -sses no strong decay modes. The fact that the H mass is coasiderably

below the AA or =N thresholds precludes its interpretation as a deuteron~like
object bound by conventional long-range meson exchange forces.

ihe H has been scarchied for in the reaction ptp + K'+K*+H by Carroll
e al.”, with an upper limit of about 100 ab/sc? for two K*'s at + 18° in the
. Some crude cross section estimates we have made foi this process

iadicate much smaller cross sections than this limit.
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nore natucal war to produce the H, in our view, is via the (RX7,k%)
reactien on a diprotea in a nuclear target, i.e. K™+(pp) + K'+H. For the

3 .

si=rlast case of a “He targer, ti.® prucaess 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 lflz = 35 pb/sr arvund pg— = 1.8 GeV/c. The (pp) pair must be
in the 150 state, so no spin flip is required to produce the H (also 150)- The
vertex fuaction (decay amplitude) T is calculated in a non-relativistic quark
model, and describes the fusion of two 3 quark systems (p and =7) iato a six
guark state (#) of vadius R. When we use harmonic oscillator wave functions

for the quarks, we find

R2 > > 2
- a7 (PI—PZ)
I‘” > = ro e
{p1,p2)
- . d bt - -
depend iy only on the relative momentum p;-py of the p and =7. Tg lucludes a

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

ohtiiaed from the approximate wave fuaction gy = ¢47518cx8c> + VT760 AN

+ m;wrévp + /I/20|=N-N2> for the H. Since the =~ typically has a lab

mnmentw:~§fil of about 400 MeV/c, nuclear Fermi motion enables us to reach the
- . . > > L - - -

res.en oL ase space where lpl-pzi is fairly small, and T = TI'gq. This is not

t* - case ia the pp + K*K*ll reaction, where the analogous AA or ="p + H quark

. > .
fasion pr.-:nsses correspond to large values of PI_PZ’ and hence tilny cross

sz~tions foc H productiia. Using oscillator wave functions for 3He, wa
e-vimate (do/ddg+)ge = 2 ub/sr for the ‘He{K™,K*)Hn cross section at 1.9

C:v'e in the closure approximation, using plane waves". One could also detect
the neutron in coincidence with thz K¥, to more cleariy pin dowa the H. Such
c-vss soctions are accessidle exparimentally. Since the H represents a vecy
lmportant prediction of the Bag Model, we urge that a (K7,K') experiment on a

nuc lear target be doas in order to search for it.
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