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Abstract 

We compare magnetospheric particle acceleration 
events, their auroral response and their signatures in 
radio measurements at Earth, Saturn and Jupiter 
using observations from IMAGE, Cassini and Galileo. 
We discuss implications of plasma transport and 
heating from the magnetotail to the inner 
magnetosphere driven by plasma instabilities. 

Global energetic neutral atom (ENA) and ultra violet 
(UV) imaging of the terrestrial and saturnian 
magnetospheres have revealed surprising similarities 
in how plasma is transported and heated from the 
magnetotail to the inner magnetosphere. At Earth, 
magnetospheric activity is clearly controlled by the 
sign of the interplanetary magnetic field (IMF). The 
global observations suggest that the night side ion 
plasma sheet beyond synchronous either moves 
earthward or thins simultaneously with the onset of 
auroral brightening and a burst of auroral kilometric 
radiation (AKR) and is then followed by a gradual 
(~10-30 min) increase of ion intensities in the inner 
magnetosphere inside geosynchronous (“ring current 
region”) [1]. Some auroral observations display 
ripples accompanying the expansion phase. Model 
runs imply the presence of plasma instabilities at the 
inner edge of the plasma sheet creating fine finger-
like structures protruding in to the inner 
magnetosphere that could explain the auroral ripples 
[2]. At the same time, protons and O+ display a 
distinctly different spectral evolution indicative of 
mass dependent acceleration processes in the large-
scale magnetic field reconfiguration (“dipolarization”) 
[3]. 

At Saturn, dramatic ENA intensifications are 
observed on the night side simultaneously with the 
onset of auroral brightening and burst of Saturn 
kilometric radiation (SKR) [4]. The activity appears 
to be strongly modulated by solar wind dynamics 
pressure or speed [5, 6]. However, the injected 
plasma drifts eastward around Saturn, which can be 
explained by Saturn’s stronger co-rotational electric 
field [7]. Auroral observations reveal fine-scale 
structure that could be indicative of plasma 
instabilities acting on the injected plasma population. 
In addition, protons and O+ display different spectral 
behaviors during the injection process, similar to the 
terrestrial magnetosphere [8]. 

At Jupiter, very limited global ENA imaging of the 
magnetospheric energetic particles has been 
performed [9], but in-situ particle measurements 
indicate that processes similar to those in the 
terrestrial and saturnian magnetosphere may be at 
work and that the solar wind plays a role in 
regulating that activity [10]. Radio emissions are 
periodic, but their strength modulation and 
relationship to the global magnetospheric dynamics 
is still an open question [11]. 
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