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Abstract: <span>In the present work the motion of disc-shaped particles in a nematic liquid crystal was simulated via a Lattice Boltzmann
algorithm. Under the action of arotating magnetic field the colloidal disc with perpendicular surface anchoring immersed in a nematic liquid crystal
experiences a torque and continues turning following the field. However when the disc reaches some critical position when the director field around
it is highly distorted the disc suddenly flips to minimize the free energy. Analyzing this motion and consequently the behaviour of two discs placed
close together we examine the possible uses of this peculiar flip behaviour.</span>
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Scalar order parameter S = %(3 cos?f—1),0< S <1

Tensor order parameter Q5 = (n, ng — %;50_3)
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Introduction Modelling Results
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(3cos’f —1).0< S <1

N

Scalar order parameter S =

1.
Tensor order parameter Q.3 = (n,ng — §r‘){m:>
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Equations of motion

1) Continuity equaiton

(Oep + Dapua) =0
2) Navier - Stokes equa&ion

p y ’ g 0Tt 1 :
POin + pugdpu, = d3Tas + 03005 + {—3‘—"-(r)3(t)03 —3a9)0, u,
+0aUg + d3U,)
3) Tensor order parameter evaluated by

(@ +u-V)Q - S(W.Q) =H
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Lattice Boltzmann Algorithm

LB algorithm uses partijl velocity distribution functions
fi = fi(X, t) and symmetric traceless tensors G;(X).

Alena Antipova

Motmddmahgpdmllmdundpamddﬁihldhnhnmmmclhtﬁdmﬂ

Pirsa: 14050057 Page 6/17



Modelling
L ]

Lattice Boltzmann Algorithm

LB algorithm uses partijl velocity distribution functions
fi = fi(X. t) and symmetric traceless tensors G;(X).

p=zf£ﬂua =Zﬁ'eio-Q = ZGI
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Velouty models: D1Q3, D1Q5, D2Q9 D3Q7, D3Q19,..
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The problem

Before flip,6 > 5 After flip
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The problem

Before flip,6 > 5 After flip
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Results of the simulatjons
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Light transmission
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Light transmission
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Two discs
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Two discs
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