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Abstract

The origin and shape of mirror structures are discussed
using the observations of magnetic field and plasma
data from Cassini spacecraft during 2004-2007 years.
We find that these structures show typically large an-
ticorrelation between plasma and magnetic field fluc-
tuations together with large occurrence frequency of
magnetic holes closer to the magnetopause. To pro-
pose a process of formation and evolution of mirror
structures in the Saturn’s magnetosheath we attempt
to model the age of magnetic structures with an ana-
lytic flow model based on an approach similar to the
Earth’s magnetosheath case [1].

1. Introduction

The magnetosheath of Earth and other planets is typ-
ically a high-/3, anisotropic environment. Particle re-
flection at the bowshock and the ion foreshock pro-
vide upstream sources of turbulence and free energy
to drive local instabilities. On the other hand, mag-
netic filed line draping and compression at the mag-
netopause provide sources of free energy which are
able to influence the local plasma and turbulence in
the magnetosheath (e.g., [2, 3, 4]). Thus, the result is
a turbulent magnetosheath with significant power over
a wide range of the low-frequency spectrum ([5]).

In this study we investigate origine and shape of
mirror structures in the Saturn’s magnetosheath com-
paring the characteristics of waves in different regions.

2. Data set

Our analysis is based on magnetic field data (MAG,
[6]) and plasma data (CAPS/ELS, [7]) observed by
Cassini spacecraft during its orbiting through Saturn’s
magnetosheath (2004-2007 years). We used high res-
olution 1 s magnetic field and 288 s plasma data. The
crosscorellations were computed on one hour time in-
tervals. We used five minutes intervals to calculate
the third standardized moments (skewness) of mag-
netic filed fluctuations. To determine magnetosheath

boundaries positions we used [8] bowshock and [9]
magnetopause models.

3. Summary and Conclusions

In this study we used a statistycal analisys of four years
of Cassini observations of magnetic field and plasma
density fluctuations. We use the cross-correlation be-
tween these two parameters over one hour time win-
dow as a rough classification of type of fluctuations.
We calculate the skewness of magnetic field fluctua-
tions over five minutes intervals as a critetion that char-
acterise a shape of magnetic structures; it is negative
(posive) when magnetic holes (peaks) are observed.

We study the spatial dependence of these two fea-
tures. For this purpose we normalized the distance be-
tween the bowshock and magnetopause and we pre-
sented a radial profiles of cross-correlations between
magnetic field and plasma density and profiles of
skewness for different magnetosheath regions. We
show that anticorrelation between plasma and mag-
netic field as well as negative skewness is observed
closer to magnetopause. Using the approach of anali-
tycal flow model similar to the Earth’s magnetosheath
case [1] we determine the age of mirror structures in
the Saturn’s magnetosheath.
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