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We investigate the production of the pentaquark exotic baryon =5 [1] in the KN — KZ5 and
KN — K*Ej5 reactions at the tree level [2]. We consider the both positive- and negative-
parities of the =5. The reactions are dominated by the s- and u-channel processes since no
strangeness-two meson exists. The Lagrangians for these reactions are written as

Lxns = iggns2v:KN + (h.c.),

Lisz, = igryzSsl5KE + (h.c.),
Li+ny = grns2y, KN + (h.c.),
Lisyz;, = grvzS57l5K*E + (h.e), (1)

where 3, 25, N, K and K* denote the corresponding fields for the octet 3., the antidecuplet
=5, the nucleon, the pseudo-scalar K meson, and the vector K* meson, respectively. We
define I's = ~y5 for the positive-parity =5, whereas I's = 144 for the negative-parity one. I's
is also defined by I'sys for the vector meson K*. We employ two types of form factors as
follows [3, 4] for the vertices.
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In the numerical calculations, we employ the coupling constants: gxs=, = gxne =

3.77(0.53) , gx*s=. = V3g9xne = £6.53(1.89) [5] and gr+x=. = +0.91(0.27) [3] where
girnNo is deduced when I'g gy = 15MeV. As for the other coupling constants we employ
the new Nijmegen potential [6]: gxny = 3.54, gr+ny = —2.99. We present the total and
differential cross sections for the KN — KZ5 process in Fig. 1.

We see that the total cross sections for the negative-parity =5 are almost a hundred times
smaller than those of positive-parity one. In the present reaction, the interference between
the s- and u-channels becomes important in addition to the kinematic effect in the p-wave
coupling for the positive-parity (but not in the s-wave for the negative-parity), which is
proportional to & - ¢ enhancing the amplitude at high momentum transfers. We also presents
the total and differential cross sections for the KN — K*Z5 process in Fig. 2 with F;. In
this process, we have uncertainties in the sige of gx+n=, coupling constant. 4

We summarize the numerical results in Table. 1, where we see once again that the total
cross sections are generally much larger for the positive-parity Z5 than for those of the
negative-parity one by about a hundred times. This feature would be useful in order to
investigate the pentaquark properties in the presently proposed reactions.
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Figure 1: Total and differential cross section for the two parities (the left two panels for
P = +1 and the others for P = —1 ) of KN — KZ5 process with F} and F.
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Figure 2: Total and differential cross section for the two parities (the left two panels for

P = +1 and the others for P = —1) with the form factor F} of KN — K*Z5 process. We
show the curves due to different signs of the coupling, gx+x=,.
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Reaction ‘ Fi Fy ‘ ‘ Reaction ‘ Fi Fy
ORN_kz, (P ="1) | 26 ub 1.5 pb || oy g (P=+1) | 1.6 pub <2 pb
oxnogz,(P==1) | 26mb  12nb | opy_ ez (P=—1)| 14nb < 20 nb

Table 1: Summary for the average total cross sections in the CM energy region: 2.35 GeV <
Ecv < 3.35GeV for KN — KZ5 and 2.75GeV < Ecy < 3.75GeV for KN — K*Es.

For K* production with F5 form factor used, only the upper values are quoted since the
interference suppresses them.



