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Dynamic self-organization of particles due to hydro-dynamic interactions is important

because it may provide new functional materials. Here, by the multi-physics calculation

method based on the boundary element method combined with the thin-double-layer

approximation, we numerically demonstrate that a dispersed system of six-face conductive

particles having three non-active surfaces shows the dynamic self-crystallization due to

hydrodynamic interactions through induced-charge electro-kinetic phenomena, whereas a

dispersed system of Janus particles having a half-spherical non-active surface does not

show the crystallization phenomenon. Our finding is important as a key to understand

complex self-organization phenomena of various systems.
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Fig.1 Schematic view of multi-face metallic particle disper-
sion system in electrolyte. 1: pair of electrodes. Here, length
L = 2.25w and width w = 100 pm.
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Fig.2  Dynamic Self-Crystallization due to ICEK flow fields of 6-face particle dispersion system by a full coupled simulation.
Here, Lo/w = 1.5, ¢/w = 0.08, AP =0, V, =2.38 V, and Ep = 23.8 kV/m.

(d) t =400 ms

(e) ¢t =800 ms

(f) t =990 ms

Fig.3  Time evolution of 2-face particle dispersion system by a full coupled simulation considering ICEK flow fields. Here,
Lo/w =15, c/w =0.08, AP =0, Vo =238 V, and Ey = 23.8 kV/m.
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Fig.4 Results of clustering analysis by a full coupled simulation. Here, AP = 0, Vo = 2.38 V, and Ey = 23.8 kV/m. In (a) and
(b) [(¢) and (d)], the solid, broken, and dotted lines shows fitting functions of S, (t) = 14+ a(1 —e~ V) [G'(t) = 1+ a(1 —e~ /)]

at L/w = 1.3, 1.5, and 1.7, respectively.
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