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Abstract:

* Boundary layers in space plasmas are always the locations of many phenomena allowing the mixing of plasma. But for a given boundary, different mechanisms can
coexist and compete one with each others. In this work, we look with fully Particle-In-Cell simulations at velocity shear boundary layers with a gradient of density and

* magnetic field. We observe that in presence of a density gradient, kinetic instabilities (such as the lower hybrid drift instability) develops along the layer much quicker
than the Kelvin-Helmholtz instability. In particular, we observe that one of those kinetic instabilities develops into forming large scale structures that compete (and even
suppress) the Kelvin-Helmholtz instability, depending on the density gradient in the layer. Such a result can make us reconsider the main mixing mechanisms in plasma
layers with strong density gradient, such as the magnetopause of Mercury.
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LHDI grows quickly but at small scales
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The linear LHDI saturates quickly.
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An inverse cascade transfers energy
from small scales (fastest growing
modes, k~4) to fluid scales (k<1).

Another (kinetic) instability?
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To measure the growth of the

Tnl
structures, we use the standard p—
deviation of the layer’s position in x:
Y s
0 0"y
The evolution of this value can be
fitted as:
‘\ o) (t) — Aet/T
\ O
‘o : ‘
L had “ .
,_,/
ol o LSt This project AIDA receives funding from the European '
* * Union’s Horizon 2020 Research and Innovation prograr'nme
UNIVERSITA DI PISA EEPE undergrant agreementNo 776262. '




