
Non-perturbative behavior of QCD appears as hadrons and their interactions. The mass,

decay width and transition form factor of a nucleon resonance provide us basic and fun-

damental information to understand low energy QCD. Resonance parameters are extracted

from amplitudes of πN scattering, meson-photoproduction and electroproduction. The pur-

pose of this work is to extract resonance parameters such as mass, width and electromagnetic

transition form factors from the the πN −πN and γ∗N −πN amplitudes by analytic contin-

uation. Meson-production reactions are dominated by final states of πN , ηN and ππN in

the energy region above 1.3 GeV. We have developed the dynamical reaction model which

includes πN , ηN and also unstable particle channels σN , ρN and π∆ coupled with ππN ,

but no analytic continuation method has been applied to such a dynamical model with un-

stable particle channels. In this work we develop an method of analytic continuation for the

amplitude including those unstable channel. We apply the method for the scattering ampli-

tude from the dynamical reaction model and extract mass, width and the electromagnetic

N − N∗ transition form factors.
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