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Plasma turbulence
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Intermittent current sheets

merging tearing

See e.g., 
Zhdankin et al. 
Comisso & Sironi  
Nättilä & Beloborodov 



Intermittency controls plasma heating

⟨β2γ2⟩

B-field dynamics creates current sheets Regions of enhanced energy dissipation

Proxy for 
temperature



Intermittency controls particle acceleration
B-field dynamics creates current sheets Regions of enhanced non-thermalization

Nättilä & Beloborodov 
2021, ApJ

Proxy for 
non-thermal 
acceleration



Self-Organizing Map (SOM)

Ha, Nättilä, Davelaar, Sironi 2025, ApJL



GPU-accelerated SOM implementation

https://github.com/tvh0021/aweSOM
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Intermittent current sheets

Ha, Nättilä, Davelaar, Sironi 2025, ApJL

Reconnection




Particle 
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Voxel classification with SOM

Ha, Nättilä, Davelaar, Sironi 2025, ApJL



Current sheet statistics: magnetization dependency

Davis et al (incl JN) 2026



Current sheet statistics: -dependencyδB/B

Davis et al (incl JN) 2026



Current sheet classification with unsupervised ML

Ha, Nättilä, Davelaar, Sironi 2025, ApJL


