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Effects of Hall-Pedersen ratio and conductivity gradients on the rotation of ionospheric
electric potential
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The present study focuses on the relationship between the inhomogeneity of the ionospheric conductivity and the rotation c
the ionospheric potential. By applying a simplified version of the Hall-conjugate separation method [Yoshikawa, in preparation]
to a global ionospheric potential solver, we analyze calculated potential structures separating them into the primary field an
secondary field (the polarization field generated by the Hall effect).

Calculations are performed with the following conditions for simplification. Here we call the diagonal and off-diagonal
components of the conductivity tensor used in the potential solver SGTT/SGPP and SGTP, respectively, and we regard them .
Pedersen and Hall conductivities for the high-latitude region. Besides, we call SGTP 'effective-Hall conductivity’ based on its
characteristics.

(1) The input is a dawn-dusk and day-night symmetric R1-FAC.

(2) The basic conductivity distribution is homogeneous in the longitudinal direction with only the latitudinal gradient by solar
EUV and equatorial enhancement, no day-night difference and no auroral enhancement.

(3) From the basic distribution, SGTP is changed with respect to the fixed SGTT/SGPP with the Hall-Pedersen ratio and offse
that are applied globally.

It is confirmed that the rotation angle (polarization field) is not so changed when we add only offsets but it becomes larger a:
the Hall-Pedersen ratio increases. This result is not only consistent with a theoretical prediction [Yoshikawa et al., 2013b] bu
also provides the fact that the ionospheric internal process, the primary-secondary fields generation process, does affect large
on the potential structure, and eventually on the magnetosphere-ionosphere processes.

In the previous meeting, we specified one-to-one correspondence between characteristic spatial gradients of conductivity ar
characteristic deformations of potential. By combining the previous and current results, we will clarify how the potential structure
is actually described by the primary field and secondary field. The results can be applied to qualitatively/quantitatively identify the
ionospheric causes of components of potential rotation/asymmetries that cannot be explained only by solar wind-magnetosphe
effects.
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