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Electron density profile near the lunar surface derived from AKR interference patterns
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Altitude profiles of electron density near the lunar surface were estimated from radio occultation measurements from the Sovie
Luna spacecraft in the 1970s. The profiles show 500-1000 /cc peak densities at altitudes of 5-10 km and the densities smooth
decreased with scale heights of 10-30 km both upward and downward. This high-density layer was interpreted to be the lune
ionosphere. Since the lunar atmosphere is extremely tenuous and plasma produced by photoionization is considered to be le
dense than solar wind, the measurements taken by the Luna have been viewed with skepticism over the past three decades.
the recent KAGUYA mission, the same kinds of radio occultation experiments were conducted and weak signatures of electrol
density enhancement with densities on the order of 100 /cc were found below 30 km altitude at solar zenith angles less than €
degrees.

In this study, we estimated the electron density near the lunar surface using a completely different method in which interferenc
patterns of the AKR (auroral kilometric radiation) observed by the KAGUYA were used. The AKR spectrum observed by the
KAGUYA contains clear interference patterns which arise from differences of path lengths between waves that had directly
arrived and waves that were reflected on the lunar surface. The AKR reflection altitude and reflectance can be derived fron
stripe interval and strength ratio of the interference pattern, respectively, and the electron density near the lunar surface can |
estimated from such reflection altitudes and reflectance.

We calculated the AKR reflection altitude from 160 stripe intervals which had been observed near the terminator regions by
the KAGUYA/NPW. As a result, the reflection altitude was 1,740 km in average, and standard deviation was 8.7 km. Considering
the mean radius of the moon is 1,737 km, the AKRs were reflected at several kilometers above the lunar surface at most. Becau
the grazing angles of the incident AKRs were extremely small, there are no dense layers above the AKR reflection altitude. W
also found from the estimated reflectance that only a part of the AKR energy had been reflected near the lunar surface. This resi
means that there are no thick reflection layers compared with AKR wave length. In conclusion, the lunar ionosphere reporte
from the Luna measurements cannot exist near the terminator regions.
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