R003-11 /5 C 25 UFREE1) B¥RY: 108 24H 12:15-12:30

i

BTG & B IREARE 7L OBRFAHA

# RGBT EA L]
[1] 5UK - BA ST

Electromagnetic Induction in a Conducting Spherical Thin Shell in which the Electrical
Conductivity is Distributed Non-uniformly

# Naoto Oshiman[1]
[1] DPRI, Kyoto Univ.

EM induction studies on thin sheet approximation of conductor have been made since Price(1949). Recently, most of al
thin-sheet numerical modeling with finite electrical conductivities for global electromagnetic induction are based on methods of
guasi-analytical solutions after representing the EM fields in terms of toroidal and poloidal potential. Kuvshinov and Pankra-
tov(1994), Koyama and Utada(1998), Kuvshinov et al.(1999), and Sun and Egbert(2012) have developed numerical solvers fc
global EM induction including a surface thin sheet shell structure.

On the other hand, since the mid-1990s, several simulators for global EM induction in a 3D sphere have been developed o
the basis of the finite difference method (FDM) or the finite element method (FEM or the edge-based FEM) for solving the EM
differential equation (e.g. Everett and Schultz, 1996; Maritinec, 1999; Uyeshima and Schultz, 2000; Yoshimura and Oshiman
2002). However, in those simulators, a thin sheet approximation, which is very useful for modeling ocean distribution on the
Earth’s surface, is not well implemented.

Based on Price(1949)’s theory, Rikitake(1992) proposed numerical methods to solve EM induction problems of axially sym-
metrical cases of finite electrical conductivity distribution in a spherical thin shell, such as a spherical shell having a hole,
including the potential value at the origin of the spherical coordinates. In the method, since the inside of the shell is empty,
coupling induction effects between the shell and conductive layers beneath the shell cannot be evaluated. However, thin she
models in which the electrical conductivity distribution represents land-ocean distribution of the earth are very useful to study
global induction phenomena in the Earth’s ocean.

In 2017 SGEPSS fall meeting, | presented the method of full 3D induction modeling of thin sheet spherical shell, namely case:
of non-axial and non-uniform distribution of the electrical conductivity of the thin sheet shell, based on the method for solving
axial symmetrical problems proposed by Rikitake(1992). The calculation code is further extended to a case of a ring curren
type source of inducing magnetic field. In this presentation, several calculated results obtained from spherical thin sheet mode
having the land-ocean distribution under the inducing magnetic field of the ring current source type will be shown in comparison
with model calculation results under the uniform inducing field case.
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