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Objects in plasma are charged by plasma and other relevant currents. The object charging is 

of particular interest in dusty plasmas, where the charges on dust grains are crucial for the 

dynamics of the dusty plasma system. Plasma flows give rise to wakes, which will influence 

the charge on downstream grains. Ion focusing behind a negatively charged dust can give rise 

to a positive charge density and potential maxima downstream of the dust grain. This picture 

can be further complicated by the presence of an external magnetic field [1]. 

 

To study the wake formation in detail, we use the first-principle particle-in-cell (PIC) 

numerical simulations, where we follow dynamics of plasma particles in self-consistent force 

fields. The results presented here are from three-dimensional PIC simulations of dust charging 

in flowing magnetized plasmas with the DiP3D code [2]. Both weakly and strongly 

magnetized regimes, where the magnetic field is aligned with the direction of the flow, are 

considered for multiple grains. It is demonstrated that potential variations in the wake and the 

corresponding ion focusing are related to the magnetization of plasma and depend strongly 

the magnetic field strength. For strong magnetizations, the wake topology changes 

significantly, which has implications on the interactions between several charged grains, due 

to strong and nonlinear scattering of ions [3,4]. The role of strongly magnetized plasma wakes 

for charging of downstream grains is considered in this work in detail.   
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