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This talk is devoted to a multi-scale simulation approach for strongly
correlated dust clouds in a partially ionized complex plasma. In or-
der to correctly describe the complex interplay of the experimental
parameters (a) pressure, (b) rf-power and (c) ion flow velocity on the
self-organized particle arrangement, we have to go beyond a simple
Yukawa approximation. Our dynamical screening approach [1] pro-
vides the sound basis for a systematic exploration of the structural
transition from a repulsive Yukawa-like particle-particle interaction at
high pressure to a regime where plasma streaming leads to (i) funda-
mental structural changes, and (ii) to a wake-induced destabilization
and melting of the highly correlated many-particle state. Our theoreti-
cal results are systematically compared with recent experiments [2]. As
an insightful tool for the detailed analysis of the multi-step transition
between the liquid and solid phase we use the three-particle correlation
function.
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