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Abstract: Self-assembled microstructures in cholesteric liquid crystals, such as helices, dislocation lines,
fingerprint textures, and topological solitons, have been widely studied and applied in the field of soft
matter photonics. Among these, the precise construction of microstructures and their dynamic control
using external fields have remained key research focuses. This review summarizes recent advances in the

fabrication methods, stabilization conditions, and manipulation strategies for typical microstructures in
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cholesteric liquid crystals. It highlights techniques for controlling the orientation of helical axes and the
evolution of fingerprint textures using optical, electric, and thermal fields. Furthermore, it introduces the
application exploration of these microstructures in tunable gratings, reflective lenses, full-color displays,
and particle manipulation. This review provides insights into achieving large-range precise control and
functionalization of microstructures in cholesteric liquid crystals, and discusses their potential applications

in emerging fields such as smart photonics and soft actuators, offering new possibilities for future research

on cholesteric liquid crystal microstructures.

Key words: cholesteric liquid crystals; helical structure; dislocation; fingerprint texture; optical

applications; topological solitons; external-field manipulation
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Fig.1 (a) Director field of CLCs under planar and homeotropic alignments and the corresponding POM images™"; (b)

Dislocation lines in a wedge cell and the corresponding director field™'; (¢) FCPM cross-sectional images of differ-

ent types of fingerprint textures and the corresponding director field .
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Fig.2 (a) Tip-splitting and branching growth of CF1 under thermal driving'*' ;

CF2" ;5 (o) lemperature -driven reversible transformation between CF2 and toron"*

Lehmann clusters'™

(b) El ectrically driven contraction of

; (d) Heliknotons based on
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Fig.3 (a) Light-controlled patterned helical superstructures of cholesteric liquid crystals™’; (b) Manipulation of the cho-

lesteric helical axis in a semi-free space™ ; (¢) Construction of cholesteric liquid crystal helical structures via dual

photopatterning technique'™.
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