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Lunar Radar Sounder (LRS ) onboard the SELENE (KAGUYA) spacecraft is a frequency modulated continuous wave (FMCW)
radar. Its purpose is exploring lunar subsurface structures. LRS succeeded in global sounder observations and detection of st
surface reflectors in some maria(Ono et al., 2009).

The permittivity of the lunar surface is needed to determine the actual distance of reflectors. We can know only the delay time
of echos from observations. The propagation speed of the electromagnetic wave in mediums is nheeded to convert delay time
the echo into actual distance. If the permeability in mediums is equal to it in the vacuum, the propagation speed is determine
by the permittivity. The permittivity is important for understanding lunar subsurface structures. In the past, the permittivity is
estimated from lunar sample rocks of Apollo, but it is not enough because sample rocks are extracted from confined areas. Fro
the analysis of sample rocks(Shkuratov and Bondarenko, 2001), the permittivity is related to the density or ilmenite. It has the
locality. Therefore, it is necessary to estimate the permittivity in each area.

The purpose of this research is estimating the permittivity and the electrical conductivity by comparing echos of the lunar sur-
face and subsurface reflectors. The permittivity and conductivity are parameters of the reflection and loss of the electromagnet
wave. We make the horizontal two layers model and it has the permittivity and the conductivity as parameters. We calculate
wave propagation of LRS in the model space. The permittivity and conductivity are estimated by comparing calculations with
observations.

At present, the permittivity and conductivity are not unique because we consider only the amplitude of echos. However, we
can restrict the conductivity from analysis of sample rocks, the permittivity is mostly 3°6. Estimated values are mostly equal to
the sample rocks. We can analyze limited sea regions because of the influence of surface roughness. In the future, we underste
the influence of surface roughness and wave propagation. Analysis methods adapted more regions are needed.
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