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Highlight of the talk: 

 

Turbulence and magnetic reconnection are ubiquitous phenomena in a variety of space 

plasmas. Turbulence involves transfer of energy from large to small scales via nonlinear 

interactions, for ex. in the solar wind. Magnetic reconnection involves conversion of 

magnetic energy to particle energy via change in magnetic topology, for ex. in Earth's 

magnetosphere. Plasmas at large scales can be described as a fluid in the 

magnetohydrodynamic (MHD) approach while at small scales a kinetic particle-in-cell 

(PIC) approach is needed to model the interactions of plasma particles with 

electromagnetic waves. I will describe these computational approaches and recent 

advances made by using them. We find that the rate of reconnection in large-scale solar 

magnetic flux tubes can still be dictated by small-scale kinetic physics, having 

implications for coronal dynamics and space weather. Turbulence coupled with large-

scale current sheets can trigger explosive reconnection like in solar flares. Turbulence 

itself shows a rich multi-scale behavior with MHD simulations at large scales identifying 

a novel regime of low Mach number, compressively driven turbulence which is dominated 

by fast magnetosonic modes, having implications for cosmic ray transport. In PIC 

simulations of turbulence we identify kinetic scale current sheets which are also observed 

in the solar wind. These sheets accelerate particles by means of reconnection, having 

fundamental implications for plasma heating & particle acceleration in a variety of 

plasmas. I will present future challenges and opportunities in this field, including space 

missions. 
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