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Investigation of an electron density estimation algorithm (DAE) of MF radar by Full
wave analysis
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MF radar estimates the electron density in lower ionospheric D and E regions at the altitude from 60km to 100km by using the
partial reflection information of MF radar transmission wave. Though the electron density in ionospheric D region is very small,
about 10-1000 /cc, electrons are closely related to neutral dynamic meteorology and chemistry including such as hydrated ic
and NOx in the region. Therefore, it has the possibility to find a new physical knowledge in mesosphere and lower ionosphere.

One of the methods to estimate the electron density by MF radar is DAE. DAE is a technique to estimate the electron densit
from the differential amount between the left and the right polarized wave reflected by the lower ionosphere. The validity of
DAE has not been examined for more than 30 years.

We can obtain the radio wave propagation chracteristics in ionosphere by Full wave analysis. Though, MF radar transmissio
pulse must be treated in the time-domain. In this study, we obtain the time development of MF radar transmission pulse by
applying Fourier transformation to Full wave analysis on simulation culculation. This time development data of MF radar
transmittion pulse includes the reflection pulse at the ionosphere. DAE method can estimate the electron density in ionosphel
by using this refrection pulse. We investigate the validity of DAE method by comparing the electron density profile used by Full
wave analysis to estimated by DAE method.
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