Ordered Droplet Structures at the Liquid Crystal Surface
and Elastic-Capillary Colloidal Interactions
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We demonstrate a variety of ordered patterns, including hexagonal structures and chains, formed by



is parallel to the LC-glycerol interface at the bottom and
perpendicular to the LC-air interface at the top.

In order to determine the location of droplets, we use
the fluorescence confocal polarizing microscopy (FCPM)
[23]. Two different dyes with separated absorption and
fluorescence bands, fluorescein and Nile red (Aldrich),
were added (0.01 wt %) to tag glycerol and LC, respec-
tively [23]; they did not change the appearance of pat-
terns. The FCPM textures of vertical cross sections,
Fig. 1(a)-1(c), unambiguously demonstrate that the glyc-
erol droplets are trapped at the LC-air interface. For a
better clarity, the images in Fig. 1(a) and 1(b) are taken
for a large drop; smaller drops are also located at the
interface, Fig. 1(c).

A 4-6 h relaxation at room temperature results in 2D



length; =~ K/h? is the elastic disjoining pressure for
the hybrid aligned film [22]; K ~ 10 N is the average
nematic elastic constant; in all cases of interest to us, A >
Tegr @8 A =2 mm when 2 — oo and A =~ 0.5 mm when
h 5 um;finally, A is the Hamaker constant of the order
of 10 ° J or smaller [22].

Attraction of droplets at the nematic surface (and ab-
sence of attraction and ordering when 5CB is in the
isotropic state) can be explained by the coupling of ori-
entational elasticity and capillarity. The elastic distor-
tions caused by the submerged part of the particle give
rise to a vertically resolved force f,; that shifts the LC-air
interface upward or downward, depending on the particle
properties, to reduce the elastic energy of the LC host; f,,
is balanced by surface tension. Nonflat interface causes
long-range attraction of particles. As the first approxima-
tion, we divide the total interaction potential U(r) into
two parts, U,;.(r) describing the elastic-capillary cou-
pling and U,,(r) describing the “pure bulk™ elastic
interactions.

To estimate the orders of magnitude, we use the idea
that f,,; is related to the nonvanishing surface anchoring
of fi(r) at the LC-particle interface:
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In the thin films, A becomes progressively horizontal at
the LC-air interface as the anchoring coefficient W,
there is smaller than W [26]. When & decreases to 2R
and K/W,;,, the boojum shifts to the side, Fig. 3(b),
giving rise to the in-plane elastic dipole component, p,
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