
Magnetic Null Points in 3D Kinetic 
Simulations of Space Plasmas 

mailto:Vyacheslav.Olshevsky@wis.kuleuven.be


Null-point classification 
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Radial and spiral null points 



Configurations under study 
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3D Harris sheet 



‘Nullness’ 



‘Asymmetric reconnection’ 



Magnetic nulls == magnetic  reconnection? 



Radial nulls in Lunar Magnetic Anomalies 





Spiral & Radial nulls in the ‘multiple-null’ setup 



“Multiple nulls” scenario 



Reconnecting radial null 



Short-living radial null pair 



Energy dissipation: spiral nulls! 





Spiral nulls inside magnetic flux ropes 



In-plane view 



Electron holes on the interface of two streams 



Link to THOR? 



Conclusions & Questions 
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Equations of PIC 



Simulation 1: mi/me=25 
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Simulation 2: mi/me=64 
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Electron current from another simulation 
(higher initial magnetic field, mi/me=25) 

𝜔𝑐𝑖𝑡 = 33.8

𝜔𝑐𝑖𝑡 = 39.

𝜔𝑐𝑖𝑡 = 36.4



Spiral nulls form Z-pinches in the Y=10 plane 



Magnetic reconnection indicators 
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