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Linear theory of tearing instability under uniform resistivity
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The linear perturbation equations of the tearing instability derived in FKR theory (Furth, et.al., Phys. Fluids, 1963) and
Loureiro theory (Loureiro, et.al., Phys. Plasmas, 2007) are numerically examined as initial value problems, where the inner an
outer regions are seamlessly resolved under uniform resistivity. In this study, the uniform resistivity assumed in the outer regiol
plays an important role of essentially changing all the conclusions derived in those theories. First, it suggest that FKR theor
fails to find the higher growth rate solution. Second, the upper limit of the growth rate predicted in Loureiro theory modified by
the resistive MHD outer region is shown to be partially consistent with the growth rate in the beginning of each tearing instability
observed in the compressible and viscous MHD simulation of the plasmoid instability (PI) based on uniform resistivity. Finally,
the linear theory cannot directly support the existence of the critical Lundquist numlz$ 8P| based on uniform resistivity.

If $S_c$ exists, the basic mechanism of Pl must be fully nonlinear, a condition that is not studied in this paper.
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