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FIG. 1. The colloid configurations (black dots) for a square
2D periodic substrate with substrate strength equal to
1,number of colloid equal to 100 at T=0.5005KT.

A rich variety of novel statistical properties and
ordering-disordering states colloidal particle interact-
ing through a long range repulsive Yukawa poten-
tial, confined by a 2D periodic substrate potential is
investigated[1],[2],[3],[4].

The study of ordering of colloidal particles and the
variation of the statistical quantities of them resem-
ble that of a KBT-like defect topological in low tem-
perature phase Fig. 1, Fig. 2[5],[6]. We found a
strong dependence of the substrate strength on ar-
rangement of the particles and the diffusive behav-
ior of them[7] .We study the equilibrium proper-
ties such as order parameter, potential per energy
and heat capacity through a Monte Carlo simulation
Fig. 3,Fig. 4,Fig. 5,Fig. 6,Fig. 7,Fig. 8. The evolution
of the correlation function for different temperatures
is also studied Fig. 9. In addition, we studied the
dynamic properties of particles structure through a
MD simulation[8], which cannot provide by equilib-
rium sampling method. Specifically, we studied the
fluctuation of velocity and instantaneous temperature
of particles vs time-stepsFig. 10. By studying of these
quantities, We, finally come to an equilibrium steady
state system, which is completely dependent to the
substrate strength and density of particles.
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FIG. 2. The colloid configurations for a square 2D periodic
substrate with substrate strength equal to 1,number of
colloid equal to 100 at T=0.8966KT.

FIG. 3. The variation of potential energy of colloidal par-
ticles vs Temperature for different substrate strength in
low temperature phase.
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FIG. 4. The variation of heat capacity of colloidal parti-
cles vs temperature for different substrate strength in low
temperature phase.
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FIG. 5. Comparison of potential energy per particle vs
time steps for substrate strength equal to 2 at different
temperatures

FIG. 6. Comparison of the variation of order parameter
vs time steps at high and low temperature.
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FIG. 7. Comparison of potential energy per particle vs
time steps for different substrate strength at different tem-
peratures.

FIG. 8. Comparison of potential energy per particle vs
time steps for different substrate strength at critical tem-
peratures.

FIG. 9. The variation of correlation function at different
temperatures.
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FIG. 10. The fluctuation of velocity of colloidal particles
at different substrate strength.


