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On the evolution of the spatial distribution of ring current electrons observed by Cluster
satellites
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It is well known that charged patrticle fluxes in the earth’s inner magnetosphere show significant changes during magnetic
disturbances. Many intensive studies have been made, in particular to clarify acceleration and loss mechanisms for ring currel
ions and radiation belt relativistic electrons. However, only a limited number of researches exist on the dynamics of ring cur-
rent electrons (energies of a few [keV] up to several hundreds of [keV]); temporal variations of the spatial distribution of ring
current electrons are poorly understood, especially for the region in which L is greater than 4. Since ring current electrons ar
a seed population of relativistic electrons, unraveling these variations is indispensable in order to comprehensively understar
the mechanisms of generation, loss, and enhancement of the outer radiation belt. We, therefore, have analysed data obtained
Cluster/PEACE and RAPID when the satellites are in perigee passes. We investigate temporal changes of the spatial distributic
of ring current electrons, by making use of successive passages through the same L regions by the four satellites with time shif
of a few to tens of minutes. We pick up some events in which flux changes can be seen, and plot the values of differential fluxes il
L-t space (L-value versus time); time and spatial scale of the variations are shown in these plots. Then we discuss their tempor
relationships with solar wind structures and magnetic disturbances, and the dependence on the magnetic local time.
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