Kinetic-scale current sheets in the solar wind:

Do they result from turbulence cascade development?
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MHD vs. hydrodynamics turbulence
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current sheets <  high-vorticity structures
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Turbulence & coherent structures in the solar wind

trace power spectral density (nT2Hz 1)
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Arguments for turbulent origin of current sheets in the solar wind

2D MHD simulation

Greco+, ApJL, 2009
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Any other arguments supporting this hypothesis?
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J =rotéB & w = rot 6v
JvsA © wvs. A

current sheets < high-vorticity structures

e.g., Agafontsev, Kuznetsov & Mailybaev, 2015,2017



Dataset

124 days of Wind spacecraft (11 S/s B-field,
3s protons, 9s electrons)

18785 CSs / ~150 CSs per day

PVl method (z=1/11 s and c computed over
2h intervals), CS selected among PVI>5
events

PVI(t,7) = |AB(t, 7)| /o

AB(t,7) = B(t+7)—B(1)
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Averaged current sheet structure
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current density vs. Alfven current density

CS thickness vs proton inertial length
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Scale-dependent current density

Jo/Ja =017 - (A/A,) !
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Scale-dependent amplitude

AB,/(B) = 0.33 - (\/A,)""




Scale-dependent shear angle
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Scaling properties: turbulence vs. current sheets

The turbulence in the solar wind 1s dominated by mag-
netic field fluctuations highly oblique to mean magnetic
field, with a power law spectrum Fj;, oc k", where
v ~ 5/3 in the inertial range, k1A, < 1, and v = 8/3
at k1 A, 2 1 (e.g., Alexandrova et al. 2013; Chen 2016).
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current sheet
scale-dependencies
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Conclusions

- Scale-dependent properties of kinetic-scale current sheets are revealed

- Kinetic-scale current sheets in the solar wind are produced by turbulence
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