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Abstract 

The location of a planetary current sheet, where most 
of the magnetospheric plasma resides, is determined 
by the effects of centrifugal, solar wind and Lorentz 
forces on the plasma. It is well known that at any 
local time, Saturn’s current sheet develops a static tilt 
from solar wind forcing which gives it a global shape 
of a shallow bowl [1]. However, less appreciated is 
the fact that the current sheet also develops a 
dynamic tilt which moves the current sheet up and 
down at any local time during a Saturnian day [2]. 
Khurana et al. (2009) suggested that the dynamic tilt 
results from the asymmetric lift of the magnetosphere 
in the presence of ring current asymmetries which 
rotate with the planet [3]. 

Khurana et al. (2009) examined Cassini data from the 
period of 2004-2006, when the solar elevation angle 
was > 14 degrees. They showed that during this time, 
the dynamic tilt was > 10 degrees. Saturn passed 
through its equinox during July 2009. The solar 
elevation angle during 2009 was between -3.4 and 
2.2 degrees. Using magnetic field observations from 
this period, we now show that the dynamic current 
sheet tilt was also extremely small (< 5 degrees). We 
further show that the current sheet’s dynamic tilt is 
governed largely by the solar elevation angle.  

The variability of Saturn’s current sheet’s dynamic 
tilt has implications for the models of spin periodicity 
in Saturn’s magnetosphere.  Two types of models 
have been proposed to explain the spin periodicities 
in the magnetosphere.  In the magnetospheric driven 
models, an inner magnetospheric vortex drives 
cyclical convection in the magnetosphere and creates 
periodicities in the observed field and plasma 
parameters. In the ionospheric driven models, a 
vortex in the ionosphere  imposes magnetospheric 
periodicities including dynamic tilt in Saturn’s 
current sheet.  We show that the seasonal variations 
of Saturn’s current sheet tilt is consistent with the 
magnetospheric driven models but cannot be 
explained by the ionospheric driven models.   
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