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Abstract: We studied structures of colloidal crystals of charged polystyrene particles by means of
reflection spectroscopy. The body-centered-cubic (BCC) and face-centered-cubic lattices (FCC)
crystals were formed at the low and high particle concentrations, respectively. At moderate
concentrations, the BCC crystals exhibited structural phase transition to the FCC structure over time.
Possible microgravity experiments to study the observed structural phase transition are proposed.
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Fig.1 Illustrations of the FCC and BCC crystal

lattices and the lattice planes.
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Fig.2 Time dependence of the reflection spectra
of (a) the polystyrene and (b) silica colloidal
crystals. The BCC to FCC phase transition was
observed for the former.

3.5 —
fcc
3.0 -4 A A A ® ) —
. coexistence
S
€ 254 a A A Y ° _
Kot
)
20mmE = [ ] A A ) —
bcc
15 \ \ \ \ |
o 1 2 3 4 Il 2

Fig.3 Time evolutions of the crystal
structures of the polystyrene dispersions at
various particle concentrations.
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