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Abstract 

Magnetopause reconnection allows 
magnetosheath plasma to be directly injected 
into the magnetosphere along newly opened 
field lines. The cusp is a funnel shaped region in 
the high latitude dayside magnetosphere which 
is the entry layer for these particles. The Earth’s 
magnetospheric cusps were first detected in the 
1970s [1,2]. Velocity filtering of ions were 
observed leading to energy-latitude [1,3] and 
energy-pitch angle [4] dispersions of ions which 
were interpreted as the result of dayside and 
lobe reconnection. Auroral and theoretical 
evidence for the cusp at Saturn has been 
presented [5,6] and the (geometric) high-latitude 
cusp has been directly detected in Cassini in situ 
data [7,8]. In this study we have been 
conducting a survey of cusp signatures and in 
this poster we present several case studies of 
cusp signatures, extended the work of [8] to the 
(geometric) mid-altitude cusp. In particular we 
study the ion dispersions, reconstruct the 
geometry of precipitating particle layers and 
consider the bi-directionality of electrons as was 
observed by Saur et al. (2006) [9] on closed 
field lines, and see it disappear on open-field 
lines in the cusp. 

Acknowledgements 
JMJ would like to thank STFC for funding his PhD. 
CSA was funded by an STFC Postdoctoral 
fellowship. 

References 
[1] Frank, L. A., Plasma in the Earth’s polar 
magnetosphere, Journal of Geophysical Research, 1971, 
Vol. 76, NO.22. 

[2] Heikkila, W. J.; Winningham, J. D. (1971), Penetration 
of magnetosheath plasma to low altitudes through the 
dayside magnetospheric cusps, Journal of Geophysical 
Research, Vol. 76, doi:10.1029/JA076i004p00883 
 

[3] Reiff, P. H., J. L. Burch, and T. W. Hill (1977), Solar 
wind plasma injection at the dayside magnetospheric cusp, 
Journal of Geophysical Research, vol. 82, 
doi:10.1029/JA082i004p00479. 

[4] Burch, J. L. et al. (1982), Plasma injection and transport 
in the mid-altitude polar cusp, Geophysical Research 
Letters, vol. 9, doi:10.1029/GL009i009p00921 

[5] Gérard, J. C. et al. (2005), Signature of Saturn's auroral 
cusp: Simultaneous Hubble Space Telescope FUV 
observations and upstream solar wind monitoring, Journal 
of Geophysical Research, Volume 110, 
doi:10.1029/2005JA011094 
 
[6] Cowley, S. W. H. et al. (2005), Reconnection in a 
rotation-dominated magnetosphere and its relation to 
Saturn's auroral dynamics, Journal of Geophysical 
Research, Volume 110, doi:10.1029/2004JA010796 
 

[7] Bunce, E. J. et al. (2008), Origin of Saturn's aurora: 
Simultaneous observations by Cassini and the Hubble 
Space Telescope, Journal of Geophysical Research, 
Volume 113, doi:10.1029/2008JA013257 
 

[8] Arridge, C. S. et al., in prep 

[9] Saur, J. et al. (2006), Anti-planetward auroral electron 
beams at Saturn, Nature, 439, 699–702, 
doi:10.1038/nature04401

EPSC Abstracts
Vol. 7 EPSC2012-894 2012
European Planetary Science Congress 2012
c© Author(s) 2012

EPSC
European Planetary Science Congress



 


