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Spacecraft in sunlight is generally charged to a positive potential relative to the ambient plasma in the solar wind and almost all the 
regions of the magnetosphere, except for the high-density plasmasphere. Therefore the spacecraft potential has been used to derive the 
electron number density surrounding the spacecraft in the magnetosphere and solar wind. Authors have examined the relationship 
between the spacecraft potential of Geotail spacecraft and the electron number density derived from the plasma waves during the 
period from September 1992 to December 1995 and an empirical formula was obtained to show their relation in the solar wind and the 
distant tail regions more than 60 Re with low electron temperature. The empirical formula is effective in the range of spacecraft 
potential from few volts up to 90 V, corresponding to the electron number density from 0.001 to 50 /cc. The amount of scatter of the 
measured value from the empirical formula is about ±40%. However the electron number density obtained by the empirical formula is 
often overestimated in the near tail regions less than 30 Re with high electron temperature because the spacecraft potential actually 
depends on the electron temperature. Therefore we have to improve on the empirical formula in order to obtain the electron number 
density in the near tail region with high temperature. 
In this study, we have investigated the relationship between the Geotail spacecraft potential and the electron number 
density/temperature in the near tail regions during the period from November 1994 to March 1997, and improved the empirical 
formula considering the electron temperature. Consequently, we can estimate the electron number density in the solar wind and the 
magnetosphere including the near tail region using the spacecraft potential and electron temperature measured by the low energy 
particle instrument onboard Geotail spacecraft. The amount of scatter of the measured value from the improved empirical formula is 
about ±20%. We can obtain the electron number density by using the spacecraft potential and a modified empirical formula, when we 
cannot see the characteristic frequency of plasma waves. Then we apply the improved empirical formula to the spacecraft potential 
measured by Geotail spacecraft adding the characteristic of ambient plasma effect, and obtain the spatial distribution of the electron 
number density for the electron temperature in the solar wind, the magnetosheath and the magnetosphere including the near tail regions. 
We discuss on the distribution of electron number densities in the magnetosphere under the different solar wind conditions, the electron 
temperature and the magnetic fields.  
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