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R
Complex plasmas in narrow channels: MD simulations of
Yukawa system (Klumov, JETPL, 2008)
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Local order of 3D system of particles

Three adjacent layers can be used to identify CCP lattice types
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e
3D Yukawa system in narrow channel: MD simulations

Top view: the layers are color-coded by the depth
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1. Complex plasmas in narrow channels. MD simulations of 3-layers
Yukawa system: the parabolic confinement case study

Top view : the layers are color-coded by z-coordinate
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L red line — central layer

red line — central layer
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Particle distributions at different “wall separations”
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I Complex plasmas @ microgravity conditions (PKE-3+, 2006-2008)

time: ~ 2 min et
fov: 35.7x259mm? -...=== =

parameters:
* pressure: Argon 15 Pa
» particles: 1.55 ym SiO,
l°Usg~12V
= « particle distance: A ~ 165 ym
* particle density: ny~2 x 10° cm3




Complex plasmas @ microgravity conditions (PKE-3+, 2006-2008)
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155 PKE-3 [ 19 Nov 2006 IS5 PHE-3 | 2% u.p 1ol

ca 10 000 particles

Pressure: 7 Pa
Size: 6.8 micron

RIS gl ORE oI the BesEplasmeal crhystallever creaied

The experiments were performed onboard International Space Station.
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Increasing low frequency voltage was applied to RF electrodes changing

the complex plasma from glassy to crystalline state
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Local order analyS|s basic concepts (Stelnhardt 1983)
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Rotational invariants of various lattice types @ different distortions:
Torsion (T), Shear (S), Compression (C)
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2. Complex plasmas @ microgravity: local order analysis of
electrorheol_ogical plasmas experiments (PK3+, 2007)
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PKE-3 Plus (2007)

MD simulations (hard wall)

N.B. Observed local order is reproduced remarkably well by a
simple Yukawa system !



flow (Yukawa + wake potential)
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Dust particles with superson
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Dust particles with supersonic ion flow (Yukawa + wake potential)
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Collisional ions in complex plasmas: impact on
Inter particle potential (Khrapak et al, PRL, 2008)









