Phase behaviour of hard board-like particles

Algjandro Cuetos! and Alessandro Patti?

I Department of Physical, Chemical and Natural Systems, Pablo de Olavide University, 41013 Sevilla, Spain; email: acuemen@upo.es
2School of Chemical Engineering and Analytical Science, The University of Manchester, Manchester, M13 9PL, UK

We examine the phase behaviour of colloidal suspen-
sions of hard board-like particles (HBPs) as a function of
their shape anisotropy, and observe a fascinating spectrum
of nematic, smectic, and columnar liquid-crystalline phases,
whose formation is entirely driven by excluded volume ef-
fects. We map out the phase diagram of short and long HBPs
by gradually modifying their shape from prolate to oblate
and investigate the long-range order of the resulting mor-
phologies along the phase directors and perpendicularly to
them. Theintrinsic biaxial nature of these particles promotes
the formation of translationally ordered biaxial phases, but
does not show solid evidence that it would, per se, promote
the formation of the biaxial nematic phase. Our simula-
tions shed light on the controversial existence of the discotic
smectic phase, whose layers are as thick as the minor parti-
cledimension, whichisstablein arelatively large portion of
our phase diagrams.



