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◦ Dusty plasma
◦ Simulation design
◦ Dust charging 



www.baylor.edu/CASPERBackground on Dusty Plasma

� PK-4 Experiments
� Ground Experiments
� Simulations

M. Y. Pustylnik et al., “Plasmakristall-4: New complex (dusty) plasma laboratory on board the 
International Space Station,” Review of Scientific Instruments, vol. 87, no. 9, p. 093505, Sep. 2016.
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� Negatively charged by electrons
� Ion-Dust collisions



www.baylor.edu/CASPERFactors Affecting the Charge

� Mach Number = ion velocity/sound speed
� Ion Concentration 
� Electric Field
� Ion Current 
� Time step 
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www.baylor.edu/CASPERProblems with the Charge

� Large negative charges
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www.baylor.edu/CASPERLeap Frog Adaptation

J. P. Verboncoeur, “Particle simulation of plasmas: review and advances,” Plasma Physics and 
Controlled Fusion, vol. 47, no. 5A, pp. A231–A260, May 2005.
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� Dust charge due to ion – neutral collisions
� Continuing to refine parameters 
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