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Asymptotic matching technique is one of the principal methods for calculating linear 
stability of resistive magnetohydrodynamics (MHD) modes such as tearing modes[l]. In 
applying the asymptotic method, the plasma region is divided into two regions: a thin 
inner layer around the mode-resonant surface and ideal MHD regions except for the layer. 

If we try to solve this asymptotic matching problem numerically, we meet practical 
difficulties. Firstly, the inertia-less ideal MHD equation or the Newcomb equation[2] has 
a regular singular point at the mode-resonant surface, leading to the so-called big and 
small solutions. Since the big solution is not square-integrable, it needs sophisticated 
treatment[3, 4]. Even if such a treatment is applied, the matching data or the ratio of 
small solution to the big one, has been revealed to be sensitive to local MHD equilibrium 
accuracy and grid structure at the mode-resonant surface by numerical experiments[5]. 
Secondly, one of the independent solutions in the inner layer, which should be matched 
onto the ideal MHD solution, is not square-integrable. The response formalism[3] has 
been adopted to resolve this problem [6]. 

In the present paper, we propose a new method 
for computing the linear stability of resistive MHD 
modes via matching technique, where the plasma re
gion is divided into ideal MHD regions and an inner 
region with finite width. The matching technique 
using an inner region with finite width was recently 
developed for ideal MHD modes in cylindrical ge
ometry, and good performance was shown[5]. Our 
method extends this idea to resistive MHD modes. 
In the inner region, the low-beta reduced MHD 
equations are solved, and the solution is matched 
onto the solution of the Newcomb equation by using 
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Fig. 1: Growth rate normalized to its 
value without the numerical matching 
is shown function of the width of 
the "inner region". 

boundary conditions such that the parallel electric field vanishes properly as approaching 
the computational boundaries. If we use the inner region with finite width, the practical 
difficulties raised above can be avoided from the beginning. 

Figure 1 shows the growth rate of m/n = 2/1 tearing mode as a function of the 
width of the "inner region" Ar. The growth rate is normalized by its value without the 
numerical matching. We see that the growth rate is calculated in a sufficient accuracy 
even for Ar = 0.1. In addition, the smaller resistivity n allows thinner inner region. 
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