Corotating Magnetic Reconnection Site in Saturn's Magnetosphere

Uni i g Zhonghua Yao', A. J. Coates?, L. C. Ray3, I. J. Rae?, D. Grodent!, G. Jones?, M. K. Dougherty#, C. J. Owen?, R. L. Guo>, W. R. Dunn?, A. Radioti!, Z. Y. " .*f_‘ Laboratoire
" . ‘ ysiqu
NIVErsite Pu®, G. R. Lewis?, J. H. Waite’ and J.-C. Gerard’ = ELE¥F Atmospherique &
° 1 . . . . . ‘\ = 7 anctaire
de LI ege Laboratoire de Physique Atmosphérique et Planétaire, STAR institute, Université de Liége, Liége, Belgium "Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing, China R
2Mullard Space Science Laboratory, University College London, UK °School of Earth and Space Sciences, Peking University, Beijing, China
3Department of Physics, Lancaster University, Lancaster, UK 'Southwest Research Institute, San Antonio, TX, United States
4Faculty of Natural Sciences, Department of Physics, Imperial College, London, UK
Abstract: Using measurements from the Cassini spacecraft in Saturn’s magnetosphere, we propose a 3D physical picture of co-rotating reconnection site, which can only be driven by an internally generated source. Our
results demonstrate that the co-rotating magnetic reconnection can drive an expansion of the current sheet in Saturn’s magnetosphere, and consequently produce Fermi acceleration of electrons. This reconnection site
lasted for longer than one Saturn’s rotation period. The long-lasting and co-rotating natures of magnetic reconnection site at Saturn suggest fundamentally different roles of magnetic reconnection in driving magnetospheric
dynamics (e.g., the auroral precipitation) from the Earth. Our co-rotating reconnection picture could also potentially shed light on the fast rotating magnetized plasma environments in the solar system and beyond.
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. With the measurements from Cassini-Huygens mission, we 1dentified two types of dipolarization signatures, one of which 1s very similar to terrestrial substorm dipolarization.
However the following magnetic signature at Saturn is significantly different from the post-dipolarization signature at Earth. We suggest that the sharp decrease of Btheta
component 1s due to planetary rotation induced spatial variation, but not a consequence of terrestrial-like temporal evolution.

2. Following the recurrent Btheta bipolar signature, we proposed a rotating reconnection site picture at Saturn.
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T 3. Recurrent dipolarzation events are identified at Saturn, which are associated with burst energetic particles. This signature cannot be explained by any existing theories that we are
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3 N H B > = aware of, however 1s consistent with the corotation of reconnection site.
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