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The present paper discuss properties of solitary waves observed by the Arase satellite in the Earth’s inner 

magnetosphere, applying the interferometry technique. Isolated electrostatic potentials in space have been 

observed as solitary-bipolar electric field waveforms by many satellites such as GEOTAIL[1], Polar[2], FAST[3] 

and RBSP[4]. The solitary bipolar waveforms observed in the magnetotail by the GEOTAIL satellite is called 

Electrostatic Solitary Waves (ESW). Observations and computer simulations demonstrated that the potential 

structure could be represented by a one-dimensional Gaussian-shape parallel to the magnetic field[5]. On the other 

hand, no specific model has been proposed for the potentials observed in the inner magnetosphere.  

 

Plasma wave observations by the Arase satellite show the existence of solitary waves in the inner magnetosphere. 

Observed waveforms are spiky and isolated. However, unlike waveforms observed by other satellites, they appear 

as various shapes of waves such as bipolar and asymmetric waveforms. 

 

The plasma wave receiver onboard the Arase satellite has the capability to identify phase differences of observed 

waves by making use of two monopole electric field sensors. This is so-called interferometry technique that allows 

us to determine relative velocities of the potential to the satellite as well as the potential polarity. The size of the 

potential can also be estimated from the determined relative velocity. By applying the interferometry technique to 

the symmetric bipolar waves, the spatial scales corresponding to each solitary wave are estimated to be between 

380m and 3km. The estimated potential scales are much smaller than the potential scales introduced by the 

GEOTAIL observations in the magnetotail. The existence of various type of solitary waveforms  also suggests the 

spatial potential structures observed by the Arase are two-dimensional rather than one-dimensional. 

 

By using the interferometry technique of Arase, we succeeded in calculating the spatial scale of the isolated 

electrostatic potential and determining the polarity of the potential. In the present paper, we discuss the properties 

of the isolated electrostatic potential structures observed by Arase comparing with other solitary waves observed 

in other regions. 
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