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1D Yukawa system @ different confinements1D Yukawa system @ different confinements

Parabolic Parabolic Hard wallHard wall

 Different Different dependencies of inter particle distancedependencies of inter particle distance ' ' versusversus xx at steadyat steady--state sstate s



Local order of 2D Yukawa system for a few aspect ratios (Klumov and Morfill, JETPL, 2007)Local order of 2D Yukawa system for a few aspect ratios (Local order of 2D Yukawa system for a few aspect ratios (KlumovKlumov and and MorfillMorfill, JETPL, 2007), JETPL, 2007)
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Local order of 3D Yukawa system in narrow channel (Local order of 3D Yukawa system in narrow channel (KlumovKlumov, , MorfillMorfill, JETPL, , JETPL, 20072007))

Periodic boundary conditions (x, y) + confinement (z)Periodic boundary conditions (x, y) + confinement (z)



Yukawa system + PBC: equilibrium lattice typesYukawa system + PBC: equilibrium lattice types



Local order of 3D system of particlesLocal order of 3D system of particles

Three adjacent layers can be used to identify CCP lattice typesThree adjacent layers can be used to identify CCP lattice types



Parabolic confinementParabolic confinement Hard wallHard wall

3D Yukawa system in narrow channel: MD simulations 3D Yukawa system in narrow channel: MD simulations 

Top view: the layers are colorTop view: the layers are color--coded by the depth coded by the depth 



Parabolic confinementParabolic confinement Hard wallHard wall

3D Yukawa system in narrow channel: MD simulations 3D Yukawa system in narrow channel: MD simulations 

Top view : the layers are colorTop view : the layers are color--coded by the depth coded by the depth 
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Parabolic confinementParabolic confinement Hard wallHard wall

3D Yukawa system in the narrow channel: MD simulations 3D Yukawa system in the narrow channel: MD simulations 



How to define the local order by using How to define the local order by using 
particle positions?particle positions?

Step 1: to find NStep 1: to find N--nearest neighborsnearest neighbors

Step 2: to calculate the local bondStep 2: to calculate the local bond--order parametersorder parameters

Step 4: to identify the local structureStep 4: to identify the local structure

Step 3: to calculate local rotational invariantsStep 3: to calculate local rotational invariants



Crystallization in 3D: MD simulations (PBC, hard wall)Crystallization in 3D: MD simulations (PBC, hard wall)



Local order analysis of 3D MD simulations  Local order analysis of 3D MD simulations  



Plasma crystal @ microgravity: PKEPlasma crystal @ microgravity: PKE--3 data (November 2006)3 data (November 2006)

Pressure: 7 Pa

Size: 6.8 micron

RF: Argon

ca 10 000 particlesca 10 000 particles



Local order analysis of 3D ISS data Local order analysis of 3D ISS data 



Complex plasma @ microgravity: the best crystal ever obtained Complex plasma @ microgravity: the best crystal ever obtained 

Pressure: 7 Pa

Size: 6.8 micron

RF: Argon ca 10 000 particlesca 10 000 particles



Complex plasmas at cylindrical confinement: MD & experiment (Complex plasmas at cylindrical confinement: MD & experiment (S. S. MiticMitic, 2007, 2007))



Complex plasmas in 3D: groundComplex plasmas in 3D: ground--based experiment  (based experiment  (P.HuberP.Huber, 2007), 2007)

ca 150000 particlesca 150000 particles



Local order analysis of recent groundLocal order analysis of recent ground--based experiments (based experiments (cntndcntnd))

bcc/bct/bcobcc/bct/bco

bccbcc



Local order analysis of recent groundLocal order analysis of recent ground--based experiments   based experiments   

Rotational invariants of hcp & fcc @ different shear levelsRotational invariants of hcp & fcc @ different shear levels



Complex plasmas in 3D: groundComplex plasmas in 3D: ground--based experiment (ca 150000 based experiment (ca 150000 ptclptcl))



First observations of crystallization fronts in complex plasmas First observations of crystallization fronts in complex plasmas ((M. RubinM. Rubin--ZuzicZuzic, et al, , et al, NatureNature, 2006, 2006)  )  

Pressure: 0.23 mbarPressure: 0.23 mbar

Size: 1.28 micronSize: 1.28 micron

RF: ArgonRF: Argon

DevelopmentDevelopment ofof thethe frontfront atat twotwo differentdifferent timestimes (16(16 ss apartapart))

Side view: 6.4 mm x 4.8 mmSide view: 6.4 mm x 4.8 mm



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

ca 150 000 particlesca 150 000 particles

Particle density  (Particle density  (x, yx, y) ) vsvs zz for the final framefor the final frame



THANK YOUTHANK YOU


