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Figure 1 Construction strategies of photoresponsive CPL materials
based on CLC (color online).
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Figure 2 (a) Schematic diagram of CH-driven CLC to achieve tunable
chirality and CPL. (b) Schematic diagram of photoisomerization of CH.
(c) CPL spectra of CH-doped CLC under photostable state [41] (color
online).
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Figure 3 Schematic representations of the molecular structures of
(a) two hydrogen-bonded optical switches [42] and (b) CPL molecular
switches [43] and their chiral and CPL regulation in CLC media (color
online).
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Figure 4 (a) Chemical structures of the open and closed ring isomers
of the cyclic chiral photosensitive compounds, SCB, and the trichro-
matic fluorescent polymers. (b) Schematic representation of the
reversible inversion of CPL signals [45] (color online).
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Figure 5 Structures of molecular motors and fluorescent dyes, and

schematic diagrams of light modulation of molecular motor motion to
achieve chirality and CPL signal reversal [46] (color online).
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Figure 6 Schematic diagram of photoresponsive chirality and CPL
inversion of CLC stimulated by different wavelengths of light [48]
(color online).
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by photovoltaics [49] (color online).
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Figure 8 (a) Schematic of the chemical structures of P1 and N1 and
their induced spectral changes in CD and CPL in CLC [52]. (b)
Chemical structures of each component and schematic diagram of dual-
wavelength photo-regulation of CPL in CLC medium [53] (color
online).
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Figure 9 (a) Chemical structures of each component. (b) Schematic
diagram of photo-regulated CPL inversion [54] (color online).
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Recent advances in circularly polarized luminescent materials based
on light regulation of cholesteric liquid crystals
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Abstract: Circularly polarized luminescence (CPL) has potential applications in the fields of chiral fluorescent probes,
CP organic light-emitting diodes, and optical anti-counterfeiting. To expand the application range of CPL materials,
researchers have begun to focus on stimulation-responsive CPL active materials. Cholesteric liquid crystal (CLC) has
become an ideal choice for construction stimulus-responsive CPL active materials due to its highly ordered chiral
environment and excellent tunability. Currently, CLC-based photo-responsive CPL materials have been widely
developed, and these materials can achieve CPL signal response in multi-component systems. This review focuses on
the research progress of photo-regulation of CPL in CLC, and summarizes three strategies for CPL regulation: (1) The
CPL signal of CLC is regulated by the chirality or helix changes of photo-switches molecules during light modulation;
(2) The CPL signal of CLC is regulated by the chiral competition between chiral photo-switches and chiral dopants; (3)
The CPL signal is regulated by the changes of order parameter value of non-chiral dichroic dyes driven by light
modulation. This review is expected to explore CPL regulation techniques based on photo-responsive CLC further to
promote its application in a wider field.

Keywords: circularly polarized luminescence, light regulation, cholesteric liquid crystal, handedness inversion
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