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Abstract 
Recent observations [1] have shown, for the first 
time, the presence of a mid-latitude auroral oval on 
Saturn. Equatorward of the main auroral oval, this 
aurora appears to be associated with the breakdown 
in corotation in the magnetosphere, in a similar way 
to the jovian main auroral oval.  Here we further 
investigate this oval and confirm it to be a 
continuous auroral feature located at the footprint 
of the breakdown in corotation. 

1. North-South Saturn profiles 
The main problem with the original detection of the 
mid-latitude auroral oval was the slit configuration 
used.  In order to best measure the velocity flow in 
the aurora region, the slit was aligned East-West on 
the planet.  This allowed both the intensity and 
velocity to be measured simultaneously, but also 
made locating the slit on the planet difficult.  In 
order to better locate the slit, and thus calculate the 
auroral location, it is better to align the slit North-
South on the planet, in the same way as the original 
detection of Saturn’s infrared auroral oval [2].  In 
this presentation, we will show the first results from 
a recent set of observations from NASA’s IRTF, 
and combine them with a sequence of observations 
spanning more than a decade. 

2. Results 
The spectra from each set of observations are 
coadded and profiles of emission brightness are 
produced.  These are filtered, in order to use only 
high spatial-resolution spectra, resulting in a seeing 
of ~0.5”.  As a result, auroral features can be seen 
very clearly within each profile.  In orbital 
configurations where the noonward edge of the 
main auroral oval is predicted to be significantly 
separated from the limb of the planet when seen 
from Earth, the main oval can clearly be seen. All 

of the profiles can also clearly resolve the mid-
latitude aurora in at least one, if not both, 
hemispheres. By modelling the magnetic field lines 
from the equatorial region of the magnetosphere 
down onto the planet, it is also possible to directly 
associate this mid-latitude auroral oval with the 
breakdown in corotation region measured within 
the magnetosphere [3]. This suggests that the mid-
latitude aurora is ultimately driven by mass loading 
of the magnetosphere from Enceladus. This in turn 
suggests that Enceladus is, in fact, associated with 
two separate, potentially colocated, auroral features 
on Saturn – the Enceladus spot and this mid-
latitude auroral oval. 

 
Figure 1: A North-South profile of H3

+ emission 
intensity from 1998.  The predicted locations of 
auroral features are shown; the main auroral oval in 
red and the estimated latitudes mapping to the 
breakdown in corotation at 3RS and Enceladus in 
blue. Emission is clearly well collocated with these 
modelled positions. Also shown is the smoothed 
profile of reflected sunlight in dashed green. 
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