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Geodynamo simulation with embedded visualization of magnetic field lines
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To analyze magnetic field generation process in geodynamo simulation, a new
visualization method based on the modern virtual reality (VR) technology is developed.
In this method, a frozen-in “tracer line” is transported by the simulated flow of the
Earth’s outer core. One can specify the initial curve of the three-dimensional magnetic
field line, that is to be frozen-in the flow, by simply moving one’s hand in a VR space,
drawing a 3-dimenional curve in the space. The initial field line is then released to the
flow. The field line goes through the stretching, twisting, and folding processes by the
flow. Observing its deformation processes in VR space in 3-D, one can intuitively
understand the flow's structure as well as the field line stretching process. In addition to
the simple tracer line, wheel-like objects are put on each field to help visualizing local
stretching component and axial vorticity along the field line. A computer program is
developed for the implementation of this VR tracer line method for CAVE-type immersive

VR systems and its capacity for the dynamo analysis is confirmed.
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Fig. 1: An immersive virtual reality system
installed at Kobe Univ, = -CAVE.
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Fig. 2: Drawing step of the initial curve of a

magnetic field line in virtual reality space.
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