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Computer Simulation Experiment on Propagations of Earth-origin Electromagnetic
Pulses

# Minoru Tsutsui[1]
[1] Info. Commu. Sci., Kyoto Sangyo Univ.

We carried out computer simulation experiment on propagations of earth-origin electromagnetic (EM) pulses by FDTD method
using a cluster system composed of 100 personal computers. The simulation area is 540 km x 500 km in the horizontal plane
160 km in depth under the ground surface and 80 km above the ground. The cell size in the simulation area is 1km x 1km >
1km. Specific dielectric constant in the earth medium is 9. We first set electric conductivity in the earth medium 10E-6 S/m. We
applied a pulse current with a time width of 40 micro second at 40 km in depth under the ground, and calculated 6 electromagneti
components at each sell point in each 1 micro-second step.

We obtained following results.

1) Up-propagating components of the EM pulses among the omni-directionally propagating mode radiated from the source
region in the earth would leak out of a circular ground surface area which is determined by the critical angle of full reflection of
wave at the ground surface.

2) EM pulse wave above the ground radiated from the circular area of the ground surface was forming a changing wave surfac
from a half sphere to a full sphere.

3)Since the wave surface of the full sphere has downward propagation component, it have penetrated back into the earth.

These experimental results have proved that the detected EM pulses excited by an earthquake occurred on January 6, 2C
would be a surface wave propagating along the ground surface [1].

[1] Minoru Tsutsui, Identification of earthquake epicenter from measurements of electromagnetic pulses in the earth, Geophy:s
Res Letters, Vol.32, L20303, 2005.
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