Dieletrowetting of a thin nematic liquid crystal layer
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/ bStra Ct Weak homeotropic anchoring
with surface energy: v* + 4-(n - v)? 1.5 - 1 1.5 - 1

We present a mathematical model that / \ Ny =0 0 e =69 0
describes the flow of a Nematic Liquid Crystal . 1 ] |
(NLC) film placed on a flat substrate, across f\ A wr@ ) =0 05 |
which a spatially-varying electric potential is |A ¥ NI fl Y % % 08
applied. Due to their polar nature, NLC Ro(at, 2 t) ooA . 44 y
molecules interact with the (nonuniform) z z
electric field generated, leading to instability Electrode «ximm> | guiectrode spacing &) <> Electrode 1
of a flat film. r Substrate A »
Implementation of the long wave scaling 4 \ / v, 0,87) = Vocos(yr) |
leads to a partial differential equation that L . Strong planar anchoring ) |
predicts the subsequent time evolution of the O(x*,0,t") = 3 0.5 |
thin film.This equation 1S Coupled to a Fig. 2: Sketch ofthemode/ingproblem, p

boundary value problem that describes the
interaction between the local molecular
orientation of the NLC (the director field) and EquatIOnS

the electric potential. We Investigate

numerically the behavior of an initially flat film 5 9 113 5

for a range of film heights and surface 5, - C%[h p— —I—./\/'%f(a’;,h) = (
anchoring conditions. Outline of the model

Fig. 4: Electric potential (same parameters as Fig. 3).
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and the results Iis presented here; more  f(x,h): nonlinear function of h, 6, 1 N
details can be found in [1].

y: electric potential f: director angle
MOtlvathn 6 and 1) solve tollowing BVP
| _ _ _ 0., — D¥sin20 = 0
Contrql of evolution of dlelectrowettlng fIw_ds D(\I!Z(w 1 cos2 9)) — 0 I I
on microscale. Example: experiments with z N

interdigitated electrodes leading to a periodic
electric field profile, see Fig. 1 [2].

(with appropriate boundary conditions). The BVP
results from Euler-Lagrange equations obtained
by energy minimization, see [3]. Here:
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Fig. 5: Director angle (same parameters as Fig. 3).

C « inverse capillary number

N o inverse Ericksen number

D  dielectric anisotropy relative to elasticity
w < dielectric anisotropy y

Electric field effect can induce instability of

NLC films.
ReSUItS Results depend on the relative balance of

various relevant forces. More details in [1].

Fig. 1: Typical experimental setup, view from

above, with lines showing electrodes embedded in To be done: modeling of the problem where
the substrate. | thick film thickness is comparable to the
_ . Y N\ distance between the electrodes.
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