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We have performed 2-dimensional particle simulations to investigate the Mercury-like ion-

kinetic scale velocity shear layer and associated Kelvin-Helmholtz instability (KHI). The KHI is 
a well-known hydrodynamic instability that grows in a velocity shear layer, one example of 
which is the Earth’s magnetopause between the solar wind and magnetospheric plasma. Indeed, 
around the Earth’s magnetopause, KH waves and vortices have been frequently observed. 
Recently, the MESSENGER spacecraft has successfully reported the generation of KH vortices 
even at the ion-kinetic scale Mercury’s magnetopause [Boardsen et al., 2010]. Recent particle 
simulations with H+ ions and electrons have shown that such an ion-kinetic scale velocity shear 
layer tends to broaden by the ion Larmor radius effect [Nakamura et al., 2010]. This shear layer 
broadening can lead to a large dawn-dusk asymmetry in the evolution of KH vortices. In 
addition, the MESSENGER has also shown that a moderate amount of Na+ ions exists at the 
Mercury’s magnetopause [Slavin et al., 2008]. Our particle simulations including heavy ions 
have further revealed that only a few amounts of heavy ions can largely affect the structure of the 
Mercury’s magnetopause and lead to a further dawn-dusk asymmetry in the evolution of 
vortices. Such a remarkable dawn-dusk asymmetry of the vortex evolution can lead to a 
remarkable asymmetry of the transport rate of the solar wind into the Mercury’s magnetosphere 
through the magnetopause. In this presentation, we will show the detailed results of simulations 
and discuss the ion-kinetic effects on the Mercury’s magnetopause and associated 
magnetospheric dynamics. 
 
 


