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Abstract

In this presentation we will show the rotational
modulation of Saturn kilometric radiation (SKR) and
Saturn narrowband emissions after equinox until
early 2013. The rotation period of Saturn’s
magnetosphere was found to vary with time [1], and
changing periodicities were identified in magnetic
fields, radio emissions, and charged particles [2,3].
SKR acts as a good tracer of this rotation since these
radio emissions have been observed almost
permanently by the Cassini Radio and Plasma Wave
Science (RPWS) instrument [4] in recent years.

The SKR period temporarily slowed down by ~0.5%
from the end of 2010 until August 2011, when it
shows a large discontinuity and jumps back to its
previous period. This time interval of unusual SKR
behavior exactly coincides with the occurrence of the
so-called Great White Spot (GWS), a giant
thunderstorm that raged in Saturn’s northern
hemisphere [5]. For several months in 2011, the
visible head of the GWS had the same period of
~10.69 h as the SKR.

We suggest that there is a relation and that Saturn’s
magnetospheric periodicities are driven by the upper
atmosphere [6]. The GWS was most likely a source
of intense gravity waves that caused a global change
in Saturn’s thermospheric temperatures and winds.
Gravity waves can propagate to high altitudes and
produce significant drag on the mean zonal wind [7].
The resulting deceleration might have slowed down
the SKR and the hypothetical ionospheric vortices,
which, according to some models [8], are driving
Saturn’s magnetospheric periodicities.

Acknowledgement

G.F. was supported by the Austrian Science Fund
FWF (project P24325-N16) and by a short-term
research scholarship at the University of lowa.

References

[1] Gurnett, D.A. et al.: The reversal of the rotational
modulation rates of the north and south components of
Saturn kilometric radiation near equinox, Geophys. Res.
Lett., 37, L16102, 2010.

[2] Andrews, D.J. et al.: Planetary period oscillations in
Saturn’s magnetosphere: Evolution of magnetic oscillation
properties from southern summer to post-equinox, J.
Geophys. Res., 117, A04224, 2012.

[3] Carbary, J.F. et al.: Dual periodicities in energetic
electrons at Saturn, Geophys. Res. Lett., 36, L20103, 2009.

[4] Gurnett, D.A. et al.: The Cassini Radio and Plasma
Wave Investigation, Space Sci. Rev., 114, 395-463, 2004.

[5] Fischer, G. et al.: A giant thunderstorm on Saturn,
Nature, 475, 75-77, 2011.

[6] Smith, C.G.A.: Periodic modulation of gas giant
magnetospheres by the neutral upper atmosphere, Ann.
Geophys., 24, 2709-2717, 2006.

[7] Yigit, E., et al.: Dynamical effects of internal gravity
waves in the equinoxtial thermosphere, JASTP, 90-91,
104-116, 2012.

[8] Jia, X., Kivelson, M.G., and Gombosi, T.l.: Driving
Saturn’s magnetospheric periodicities from the upper
atmosphere/ionosphere, J. Geophys. Res., 117, A04215,
2012.



