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Turbulent reconnection outflow
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Key points Turbulence In the outflow

Cluster 4, 2:20 « 2:30 (sohd), 205 « 2:15 (dotted), 2003-10-09
« Reconnection in 3D PIC simulations with iPic3D leads to a turbulent outflow

« The turbulence in the outflows has been observed in Cluster and MMS data
« Turbulence and reconnection cause energzation of the particles

« But what type of energization? Is it heating or acceleration?

« Complexity of the velcity distribution functions (VDF)

* Analysis of VDF with gaussian mixture models (GMM)
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* The tool from project AIDA is used to do the analysis (aida-space.eu)
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« The "thermal energy” of the second fluid moment is in reality the sum of the
thermal energy of the beams plus a “pseudo” thermal energy that is in reality the
kinetic bulk energy of the relative motion between the gaussian beams.
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Energy dissipation via the pressure tensor Energization: Velocity distributions
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Gaussian Mixture Model (GMM): Different distributions
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Determination of the number of Gaussians:
» Akaike information criterion (AIC): 2k - 2 In(L)
» Bayesian information criterion (BIC): In(n)k - 2 In(L),
" k = number of Gaussians; L = likelihood
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Extension to MMS observations and turbulence simulations
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Regions of interest from turbulent simulations

Effect on the definition of thermal energy
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* Drop in thermal energy
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« Pseudo (“false”) thermal energy
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Currently working on more modern methods, such as 3D Auto Encoder to

£ = S S -
o deal with a lot of different particle distributions.
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