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In an effective Lagrangian model, we give a full analysis to the NN → NNππ and
NN̄ → NN̄ππ reactions by exploring the role of various resonances with mass up to around
1.7 GeV. We find large contributions from N∗(1440) → Nσ, N∗(1440) → ∆π, double-
∆, ∆(1600) → N∗(1440)π, ∆(1600) → ∆π and ∆(1620) → ∆π. Our model also indicates
sizeable contributions from ∆→ ∆π, ∆→ Nπ, N → ∆π and nucleon pole in the considered
energy region. We well reproduce the total cross sections of different isospin channels of
NN → NNππ and NN̄ → NN̄ππ up to beam energies of 2.2 GeV. Our model agree
with the existing data of differential cross sections of pp → ppπ+π−, pp → nnπ+π+ and
pp → ppπ0π0 which are measured at CELSIUS and COSY. Our results provide important
hints to the ABC effect and are meaningful to the future experimental project at COSY
and HIRFL-CSR. We point out that the P̄ANDA at FAIR can be an essential place for
studying the properties of resonances and the data with (anti-)baryon in final states are
worth analyzing.
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[3] A. Matsuyama, T. Sato and T.-S. H. Lee, Phys. Rep. 439, 193 (2007)

[4] Bing-Song Zou and F. Hussain, Phys. Rev. C 67, 015204 (2003).

E-mail: caoxu@impcas.ac.cn


