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1D Yukawa system @ different confinements
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Local order of 2D Yukawa system for a few aspect ratios (Klumov and Moxfill, JETPL, 2007)

K=A/KD
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Local order of 3D Yukawa system in narrow channel (Klumov, Morfill, JETPL, 2007)




awa system + PBC: equilibrium lattice types
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Local order of 3D system of particles

Three adjacent layers can be used to identify CCP lattice types




3D Yukawa system in narrow channel: MD simulations

Top view: the layers are color-coded by the depth
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3D Yukawa system in narrow channel: MD simulations

Top view : the layers are color-coded by the depth
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a system in the narrow channel: MD simulations




How to define the local order by using
particle positions?
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Step 1: to find N-nearest neighbors

Q4 Qs
Step 2: to calculate the local bond-order parameters pe e -
Step 3: to calculate local rotational invariants hep 0.097 0.485
bee 0.036 0.511
Step 4: to identify the local structure s¢ 0.764 0.354
Icosahedral 0 0.663

(liquid) 0 0
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Local order analysis of 3D MD simulations
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Plasma crystal @ microgravity: PKE-3 data (November 2006)

1S5 PKE-3 | 19 Nov 2006 |

ca 10 000 particles

Pressure: 7 Pa
Size: 6.8 micron
RF: Argon




Local order analysis of 3D ISS data
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Complex plasma @ microgravity: the best crystal ever obtained

1SS PKE-3 | 19 Nov 2006 |

Pressure: 7 Pa
Size: 6.8 micron

RF: Argon ca 10 000 particles




ex plasmas at cylindrical confinement: MD & experiment (S. Mitic, 2007)
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Complex plasmas in 3D: ground-based experiment (P.Huber, 2007)

ca 150000 particles




0.6

0.4

E-'Jiil-!'-

0.2

Local order analysis of recent ground-based experiments (cntnd)
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Local order analysis of recent ground-based experiments
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Complex plasmas in 3D: ground-based experiment (ca 150000 ptcl)

Ground-based RF | 02 Jun 2007 f




First observations of crystallization fronts in complex plasmas (M. Rubin-Zuzic, et al, Nature, 2006)
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Development of the front at two different times (16 s apart)

Pressure: 0.23 mbar
Size: 1.28 micron
RF: Argon



Local order analysis of recent ground-based experiment (cntnd) (P. Huber, 2007)

A1 ENA ESTIAEN NS ORI ENINEINIEITIE

ca 150 000 particles






