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Aurora that colors the polar night has attracted people from ancient times. However, the physics mechanism is still unsolved
and various studies are still in progress. A possible model that explains spontaneous development of auroras is the feedba
instability. Physics essence of the feedback instability is a resonance of the Alfven wave propagating in the ionosphere.

In the previous research(T.-H. Watanabe 2010), for the sake of simplicity, the length of the earth’s magnetic field lines was
assumed to be uniform, but in reality, it is not uniform. Purpose of our research is to reveal what influences on the feedbacl
instability arise by means of the realistic magnetic configuration. As the first step, following the previous research(T.-H. Watan-
abe), we investigate the case with the uniform field-line length as an linearized initial value problem. While the previous researct
focused on the eigenmode solution, existence of the eigenemode is not guaranteed in the inhomogeneous field-line length ca
Therefore, we developed a new formulation by means of the Laplace transform, and find a solution stating from an arbitray initial
condition. In this formulation, the eigenmode is represented in terms of a pole in the inverse Laplace transform. We are currentl
revisiting the previous study by means of the new approach, and promoting comparison with a result of linear simulation tha
numerically solves the initial value problem. Then, we will promote the calculation by replacing the model with inhomogeneity
of the magnetic field-line length.
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