Two-meson cloud contribution to the baryon antidecuplet binding
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We study the two-meson virtual cloud contribution to the self-energy of the SU(3) antidecuplet, to which
the ©F pentaquark is assumed to belong [1, 2, 3]. This is motivated by the large branching ratio of the N(1710)
decay into two pions and one nucleon. We derive effective Lagrangians that describe the N(1710) decay into
Nmm with two pions in s- or p-wave,
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and calculate the self-energy diagrams of the baryon antidecuplet as shown in Fig. 1 We obtain increased binding
for all members of the antidecuplet as shown in Fig. 2. It is found that two-meson cloud contribution to the
mass splitting between states with different strangeness is at least 20 % of the empirical one. We also provide
predictions for three body decays of the pentaquark antidecuplet and investigate other possible contributions
to the present results.
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Figure 1: Self-energy of baryon antidecuplet due to two-meson cloud. Right : with vector meson propagators
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Figure 2: Mass shifts of baryon antidecuplet (ReXp) due to two-meson cloud with p® = 1700 MeV. Thin lines
represent the results from contributions from £83°, and thick lines denote the total contribution with £8% and
£3%, Left : cutoff 700 MeV, right : cutoff 800 MeV.
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