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The Cassini MIMI instrument suite and its energetic particle detector LEMMS
have been exploring Saturn’s radiation belts since July 2004, completing more
that 220 crossings through them until the end of the mission, which occurs
on September 15 of 2017. Besides constructing detailed radiation belt maps,
this extensive survey allowed us also to capture the system’s dynamics and
its characteristic time scales of variability, revealing also the source processes
associated with the production, acceleration and loss of MeV electrons and
ions. Furthermore, we found that measurements in the radiation belts can be
diagnostic for the global state of Saturn’s magnetosphere and for geophysical
aspects of the planet’s moon and ring system. In this review talk, only few days
after the plunge of Cassini into Saturn’s atmosphere, we summarise the major
findings resulting from MIMI/LEMMS observations in the planet’s radiation
belts, focusing on the MeV particle populations. We show that the structure
and dynamical evolution of the electron and ion components of the radiation
belts is weakly coupled and how the study of each component provides different
insights into the magnetosphere, the planet, its moons and rings. We will also
present some of the early, exciting findings from Cassini’s Proximal Orbits,
focusing particularly on the origin of energetic particles inside the D-ring and
what the final measurements of the MIMI instrument revealed deep in Saturn’s
atmosphere and before the loss of signal from the spacecraft.


