PIC simulations of a three component plasma described by Kappa
distribution functions as observed in Saturn's magnetosphere
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Introduction Results: Bernstein Modes

The Kappa Velocity Distribution Function 10° Bernstein modes propagate perpendicularly to the ambient magnetic field in the harmonic of the
(Kappa-VDF) is characterized by an energetic tail electron cyclotron frequency. Below the Upper Hybrid Frequency ( 0. ;=5.099w,, in the simulation) the
and it is represented by the following equation: modes occupy all the band between no. and (n—-1)o,, while above there are regions without wave
propagation. The simulation was done with KEMPO1, which is a 1D electromagnetic particle code,
developed by Omura and Matsumoto (1993), modified to introduce, as the initial condition, electrons
following a Kappa-VDF. For the simulation, the parameters for the hot and cold electron are:n,=n,=0.5n,
and T,/T,=101.659 . The results show that the dispersion relation for the Bernstein modes are strongly
dependent of the kappa index of the cold electrons, and are in good agreement with previous theoretical
results, as shown in the figure below.
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when k= . Figure 1: Kappa distribution for different values of kappa index. =i

This distribution is usually found in plasmas in our solar system such as in the Sun, the solar
wind, the Earth's magnetosphere and in the magnetosphere of other planets (Jupiter, Saturn,
Uranus, Neptune).

We developed a numerical procedure to generate a set of velocities that follows the Kappa-
VDF to use in the PIC simulation.

Electron velocity distribution in the saturnian magnetosphere
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L combination of two electron population both described by conclusions
- Kappa-VDF with different temperatures, densities and
g gl il kappa indexes. The results obtained here are in good agreement with Henning et. al. (2011) who solved the
s dispersion relation for the electrostatic Bernstein modes. In contrast with their results, PIC
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2 ot 2 €5 e populations allows the existence of the electron-acoustic  effects. The method developed to create the initial distribution can be used to study different
£ ol Te =256 ev ] mode parallel to the ambient magnetic field. In the  problems in the future.
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Figure 2: Electron population in Saturn at 9 Saturn radii. CAPES gonseflho N,-;_m-anal: de Desenvolvimento
ientifico e Tecnoldgico BY



