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Abstract: Circularly polarized luminescence (CPL) materials have drawn great attention, owing to their great
potential in AR/VR, 3D flexible displays, imaging and sensing, advanced anti-counterfeiting and encryption. Cho-
lesteric liquid crystal polymer network (CLCN) films, integrating the quasi-one-dimensional supramolecular heli-
cal structure of cholesteric liquid crystals with the excellent properties of polymer films, are suitable for construct-
ing high-performance CPL materials. In this review, we first outline the fundamental concepts of CPL, key param-
eters, and optical characteristics of cholesteric liquid crystals. Then, the preparation methods and essential char-
acterization techniques are given. Subsequently, the strategies for regulating CPL performance via chiral dopant
selection, dye engineering, and multilayer stacking approaches are discussed. CLCN films can significantly ampli-
fy CPL signals. Nevertheless, they currently face challenges in improving preparation processes and CPL perfor-
mance. Driven by their unique structure and the continuous elevation, these materials hold immense promise for

future development.
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Figure 1

(a) Diagram of CLCNs, side-chain and main-chain CLCEs”"; (b) illustration of the helical structure change of

CLCEs under external mechanical force™; (c¢) schematic representation of the selective Bragg reflection of cholester-

ic liquid crystals'®'; definitions of the handedness of (d) circularly polarized light and (e) cholesteric liquid crystals,

and (f) selective reflection and transmission phenomena of right-handed cholesteric liquid crystals*’
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Figure 3 Chemical structures of liquid crystal monomers, chiral dopants, and photoinitiators commonly used in CLCN films
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Figure 4 Typical fluorescent dyes used in CPL-active CLCN films
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