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1. Simulation methods

In the numerical calculations, presented in the article, we take advantage of the tensor
description of nematic liquid crystals, where nematic order is described by a traceless tensor
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2 2 , where S is the degree of order (i.e. scalar order parameter),
the main ordering axis —the director. Possible biaxiality is described by the biaxial parameter
P and a second director €'. € is an axis perpendicular to  and e'. The no-n symmetry is

inherently incorporated in the tensor approach.
Numerical results are based on the minimization of the Landau-de Gennes free energy (1)
combined with the free energy of a surface anchoring (2) (3):

F
L,0Q,0Q;; L,0Q,0Qy L

2 0x) 0x), 2 0x; 0x, 2 (1)

f A B C 2
= {EQiiji + gQiijkai + Z(QijQii) +
14

1 L ., 9
+ f (- @)ds + f Wdeg[(aij—of,-)2+(Q?,-—fé)zlds
Suni Sdeg

where A, B, C are parameters tuning the nematic phase behavior. *r is the k-th spatial
coordinate. The corresponding derivatives of the tensor order parameter describe the effective

elasticity, whose strength is given by the Ly Ly and L3 tengorial elastic constants. They are
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connected to Frank elastic constants by the relations: 4 ,
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4 , and 4 . Electric field contributions to the free energy
consist of a term independent on the nematic ordering and a dielectric coupling between

electric field and tensor order parameter, which tends to align the nematic molecules along the
- mol
direction of the electric field. € is the average permittivity and € « the molecular dielectric

. 0
anisotropy. W is the strength of the uniform surface anchoring with Q; being the surface-
preferred order parameter tensor. W s the strength of the planar-degenerate anchoring,
which prefers the alignment along the surface with the degree of order of Ss.



(Meta)stable nematic configurations correspond to the minima of the free energy. To reach a
minimum of a free energy, we use explicit relaxation algorithm for the Q-tensor to evolve
from the initial conditions by the following rules:
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according to bulk or surface (index S) position of the Q-tensor. I' is the bulk (or surface)
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rotational relaxational constant (we take | T L' where Ax is mesh resolution and At

is a discrete time step) and hij are the molecular fields, defined as:
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where v is the surface normal and Fsuik and Fsurface correspond to bulk or surface integrals in
Eq. 1, respectively. Such relaxational procedure corresponds to the approximation of nematic
dynamics without material flow (4) (5). More details on the numerical model can be found in

(6).
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