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Comuputer simulation on the structure of double layer in the auroral accelera-
tion region
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Electric fields in the acceleration region of the auroral zone have been observed through local observations (Mozer et al.
1977), which is known as electric double layers. The FAST observation showed detailed multi-dimensional structures of the
auroral electric double layer (Ergun et al. 2001). Recently, observations by Arase have suggested the presence of electric
fields parallel to magnetic field lines in the magnetosphere at altitudes of 30,000 km (Imajo et al. 2020). Simulations of the
electric fields in the auroral acceleration region have been performed by one-dimensional Vlasov equations (Newman et al.
2001). They have shown that electric double layers have been generated by a strong density depression in current-carrying
plasmas. However, multi-dimensional kinetic simulations on the formation of double layers in a current-carrying plasma have
not been performed over twenty years due to both computational resources and computational techniques. In the precious
study, we perform two-dimensional Particle-In-Cell simulations of a current-carrying plasma with a density depression. The
formation of electric double layers has been confirmed in two-dimensional current-carrying plasma for w _ce/w _pe=0.1-1.0.
However, it has also been confirmed that the lifetime of electric double layers becomes shorter with a larger ambient magnetic
field. Detailed analyses on the decay process of electric double layers will be made.
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