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Transitions in colloidal crystals induced by changes in interpar-
ticle interactions1 BARTHOLOMEUS MACHIELSE, MATTHEW GRATALE,
ZOEY DAVIDSON, ARJUN YODH, Univ of Pennsylvania — We experimentally
study the phase diagram of two-dimensional colloidal crystals as the interparticle in-
teractions transition from weakly attractive to strongly attractive. Simulations have
shown that crystals transition from a crystal phase into fluid-crystal coexistence at
high attraction strengths. To control the interaction between colloids, we use tem-
perature sensitive, rod-like surfactant micelles as depletants. As the temperature of
the system increases, the rod length of the micelles grows, leading to an increase in
both the range and strength of interparticle attractions. As the attraction strength
increases we observe a decrease in the lattice constant of the crystal, and the cre-
ation of tears in the crystal structure. These tears allow a colloidal fluid to form,
thus yielding the fluid-crystal coexistence phase predicted by previous simulations.
These tears and their corresponding phase separation occur simultaneously with a
peak in the susceptibility of the orientational order parameter. By creating colloidal
systems with various packing fractions and slowly increasing the temperature, which
increases the attraction strength between colloids, we attempt to accurately map out
the phase diagram of two-dimensional colloidal crystals with attractive interactions.
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