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Introduction:  Since the Pioneer and Voyager era, 
Saturn’s internal planetary magnetic field has been 
known to be highly axisymmetric.  Unlike Jupiter, 
whose rotation rate is determined by its dipole tilt, the 
symmetry of Saturn’s magnetic field has precluded its 
use to determine the planetary rotation period.  Despite 
this symmetry, magnetospheric phenomena are consis-
tently observed at periods close to the presumed plane-
tary rotation rate.  Various periods have been proposed 
to represent the rotation rate of the deep interior such 
as 10 hours 32 minutes 35 seconds, based on a minimi-
zation of wind-induced dynamic heights in the atmos-
phere [1] and 10 hours 34 minutes 13 seconds based on 
an analysis of potential vorticity [2].  Without knowl-
edge of Saturn’s rotation rate it is impossible to derive 
an accurate model of the planetary magnetic field that 
includes any non-axisymmetric components yet the 
existence of those components has been difficult to 
measure. In this analysis we use generalized inversion 
techniques to detect Saturn’s non-axisymmetric inter-
nal magnetic field for likely planetary rotation periods. 
We have determined a range of planetary rotation peri-
ods for which the non-axisymmetric internal field is 
enhanced and which are likely to represent the rotation 
rate of the deep interior.  This rotation rate forms the 
basis for models we derive of Saturn’s internal mag-
netic field.  
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