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Geodynamo simulation in low viscosity regime with next-generation supercomputer and
three-dimensional visualization
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We have performed high-resolution simulations of geodynamo in the spherical shell
geometry using Yin-Yang grid and analyzed the generation mechanism of the magnetic field based on the
concept of (almost) frozen-in field lines. Since our Yin-Yang dynamo code had a "cavity" at the center of
the sphere, we could not solve the magnetic diffusion effect in the inner core. To resolve this problem,
we have developed a new overset grid system, Yin-Yang-Zhong grid, for a full sphere including the origin.
The Yin-Yang-Zhong grid enables us to perform MHD simulations in a ball. To analyze the geodynamo
simulation data obtained by these simulation codes, we have developed an application program for
immersive-type virtual reality (VR) systems. The VR visualization approach shares the problem of the
massive data size with other post-process visualization methods. We have developed a new in-situ
visualization method by which we can perform interactive viewing of in-situ visualization movies.
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