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#ZE : Topological solitary waves, dubbed “solitons (fILi%) ”, represent nontrivial and distorted vector fields,

which are distinct to the far-field background, exhibiting particle-like nature. Generating and switching
solitons*, resembling topologically-protected states such as magnetic skyirmions, have risen up tremendous
interests in understanding solitonic behaviors at microscopic scale. Recently, Li et al showed an electrically-
driven solitonic movement®. The utmost challenge is to generate new types of dynamic soiltons and control the
motions of them.

Here, we present a novel example of generating a swarm of motile dynamic solitons in nematic liquid
crystals mediated by topological networks by using an electric field. We show that reversible generation-
extinction processes of the solitons and the subsequent motion control with variable angles can be achieved by
simply tuning frequency and amplitude of the electric field.

velocity: ~50 pm/s
t=0

3 —

Figure 1 (Left) Electrically-pumped topological solitons, floating in planarly-aligned
nematic background. Diameter of solitons is about 10um; (Right) Snapshots of solitons upon

movement under an electric field of 5V at 20Hz.
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Herein, we have investigated four-ring based bent-core molecules with methylated azobenzene
wings exhibiting nematic mesophase. The materials were able to show photoswitching behaviour
and photo-masking effect in liquid crystalline state via nematic to isotropic order to disorder
transition when illuminated with UV light. In solid state the materials change its colour from
yellow to orange-red as a function of UV light exposure. The representative compound was studied
to observe the optically-enhanced Fréedericksz transition (FT) effect stimulated by UV light
intensity. A prototype of phase grating has also been devised based upon the observed FT enhanced

effect that have prospect in certain photonic devices of dynamic and reversible light manipulation.
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#E: Understanding and manipulating a micro-particle suspended in nematic liquid crystal (NLC) cell are of
great importance in both fundamental research and practical applications. However, the properties of a single
micro-droplet immersed in a uniform NLC cell in the presence of an external electric field have not been fully
addressed. Based on the numerical calculation of elastic energy using Green function method, a positional
transition is found for a spherical micro-droplet suspended in a NLC cell in the presence of an external electric
field, and the equilibrium position of micro-droplet can be decided through a competition between the buoyant
force and the effective force built by the elastic energy gradient existing inside the NLC cell. It is shown that the
elastic energy dominates the competition until the external field applied reaches a critical value large enough to
flatten the elastic energy contour in the central region, which enables the asymmetric buoyant force to drive the
liquid droplet abruptly from the cell midplane to a new equilibrium position. It is also found that such a threshold

value of external field, which triggers positional transition, depends on thickness L and Frank elastic constant K,

in a Freedericksz-like manner, but multiplied by a factor 3\/; . An explicit formula proposed for the critical

electric field agrees extremely well with the numerical calculation.

X485 Positional transition, Green function method, Threshold electric field, Freedericksz-like manners
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Fig. 1 (a) Degenerate orientation of the crystallographic direction of a non-tilted discogen in a magnetic field.
(b) Non-degenerate orientation of the crystallographic direction of a tilted discogen in a magnetic field.
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Highly ordered polymeric nanostructures by directed liquid crystal
self-assembly
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There has great progress in the research of self-assembly of supramolecules or
macromolecules in the past 20 years, mainly focused on the relationship between the molecular
structure and the assembled behavior. The ultimate applications of self-assembled materials
strongly rely on the ability to precisely control the self-assembled behavior of the materials in their
bulk. For instance, the most compelling application of block copolymers has been considered to
provide the semiconductor industry with the next generation nodes of sub-10 nm features that
cannot be realized by the current state of the art lithography. However, the high defect densities as
intrinsically present in block copolymers as well as the difficulties to align their self-assembled
nanostructures represent the most marked challenges to realize highly ordered, defect-free single
crystals of block copolymers in bulk. Liquid crystals are sensitive to external fields such as electric
fields and magnetic fields, and therefore can be easily aligned into ordered structures as compared
to block copolymers. Furthermore, rational molecular designs can endow liquid crystals with a
variety of compelling physical properties. We use two modes of directed self-assembly, physical
confinement and magnetic fields, to achieve control of the orientations of the columnar axes and
the hexagonal lattice of a tilted discotic liquid crystal along orthogonal directions. Field control of
the lattice orientation emerges in a low-temperature phase of tilted discotic molecules that breaks
the field degeneracy around the columnar axis present in non-tilted states. Conversely, column
orientation is controlled by physical confinement and the resulting imposition of homeotropic
anchoring at bounding surfaces. These results extend our understanding of molecular organization
in tilted systems and may enable the development of a range of new materials for distinct
applications.

Keywords: self-assembly, supramolecular liquid crystal, directed self-assembly, magnetic field
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Figure 1 molecular structure of the target compound (1)
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Fig. 2 The synthesis route of target compound (1) Fig. 3. Dielectric loss (tander L) of the LC mixtures M1~MS5 on the

different frequencies at 20°C

Table 1.Data of LC mixtures properties with about 10%wt of compoud (1) (18 GHz).

Mix-LC er// erl Aer tander L tanoer// T n
M1 3.802  2.666 1.136  8.22E-3 2.48E-03 0.299  36.37
M2 3.423  2.607 0.816  1.06E-2 459E-03 0.238 22.45
M3 3.733  2.745 0.988  9.70E-3 4.10E-03 0.265 27.32
M4 3.749  2.683 1.066  8.59E-3 4.38E-03 0.284  33.06
M5 3.700 2.648 1.052 1.16E-2 4.33E-03 0.284 24.70

S 3CHR: [1]Peng Z,Wang Q,et al. Liquid Crystals, 43:276-284. (2016)

[2] J. Dziaduszek, R. Dabrowski,et al. Liquid Crystals, 44:1277-1292. (2017)
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[1] \aleri Lapanik et al,New highly anisotropic liquid crystal materials for high-frequency applications. Liqg
Cryst.2018,45(8),1242-1249.
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TR A e/ el Ag' tande | tande // T n
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Figure 1 molecular structure of the target compound ™" \ o d(PPhg)A chos EXOH Ph-CHy
(1) R=C1-Cs alkyl; Y =NCS, F, R; and X1 ,X2,X3 Xa=H ,F ,Cl; m = © (|) (v=2-6. m=0.1)
0, 1.
Figure. 2 The synthesis route of target compound (1)
Table 1 Phase transition temperature and refractive index of the compound
Compound Heating(T/°C) An Compound Heating(T/°C) An
5PP(1)GF Cr341so 0.247 5PPI(1)GF Cr -27 Iso 0.251
5PP(1)UF Cr-30 Iso 0.225 5PPI(1)UF Cr-311so 0.237
5PP(1)GS Cr70 Sm 97 Iso 0.401 5PPI(1)GS Cr 35N 116 Iso 0.404
5PP(1)US Cr 48 Iso 0.388 5PPI(1)US Cr46 lIso 0.391
5PP(1)GIP4 Cr 85N 194 Iso 0.376 5PP(1)PUF Cr76 N 132 Iso 0.393
5PPI(1)GIP4  Cr49 N 175 1s0 0.387 5PPI(1)PUF Cr72 N 136 Iso 0.398
5PP(1)PGS Cr 75N 238 Iso 0.441 5PPI(1)PUS Cr 64 N 242 Iso 0.449
SR
[1] Lapanik V, Sasnouski G , Timofeev S , et al. New highly anisotropic liquid crystal materials for high-frequency

applications[J]. Liquid Crystals, 2018.
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[l Mn304 ZKIEB G Vin BN LU RUEE: RS MnsOs J\THARGIK 8> 5 AH-AF fhAH 3L A7
Mn304 J\TEAEZKTE> AR Mn304 J\HIEGIKTE . SNSRI R G RN E-O Frtkit AH R
TFRIARSSEE, HOGIERE TR ERIF— D H B L.
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