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Electromagnetic fields excited by the horizontal electrical dipole on the surface

of the ionosphere-homogeneous earth model

XU Zhi-Feng, WU Xiao-Ping”’
Mengcheng National Geophysical Observatory ,School of Earth and Space Science ,University of Science and Technology
of China s He fei 230026 ,China

Abstract In this paper, we get the formulas for the electromagnetic field excited by the
horizontal electrical dipole on the surface of the earth in the system of ionosphere-homogeneous
earth model by Debye potential method. Sphere Bessel functions are approximated by exponential
functions and accelerating algorithm are used for their convergence in our computations. It is
proven to be correct through different aspects of theoretical calculations and field observations.
Our results show the electromagnetic intensity is very stable even the distance of transmitted-
receiver is larger than 1000km; the ionosphere’s influence on electromagnetic field is very strong,
the electromagnetic intensity may decrease by 50% due to the increase of the ionosphere’s height
or decrease of the ionosphere’s conductivity, however, the apparent resisitivity is very stable.
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