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Abstract: Circularly polarized room-temperature phosphorescence (CP-RTP) materials combining the advantages
of circularly polarized luminescence and room-temperature phosphorescence, have garnered increasing research in-
terest due to their promising applications in the fields such as optical anti-counterfeiting, biological imaging, and op-
toelectronic devices. Nevertheless, achieving CP-RTP materials with high luminescence dissymmetry factors remains
a challenge. In this work, a series of liquid crystalline polymer network (LCPN) films have been fabricated via pho-
to-polymerization of reactive liquid crystalline mixtures doped with varying amounts of 4,4’ -bis(9-carbazolyl) biphe-
nyl. The resultant polymeric films exhibit intrinsic CP-RTP properties, with the maximum luminescence dissymme-
try factor reaching —1. 08 and the longest luminescence lifetime up to 839 ms. Moreover, the fabricated film pattern
displays different colors under three modes: reflection, fluorescence and phosphorescence, demonstrating great ap-

plication potential in decoration, optical anti-counterfeiting and other fields.
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Fig. 1 Molecular structures of the compounds in the reactive liquid crystal mixture
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Table 1 Components of reactive liquid crystal mixtures

i %4 CO6M/wt% RM105/wt% BDK/wt% CA-A/wt% CBP/wt%
PN-CBP-0. 1% 47.35 47.35 1.00 4.20 0.10
PN-CBP-0. 5% 47.15 47.15 1.00 4.20 0.50
PN-CBP-1. 0% 46. 90 46. 90 1. 00 4.20 1. 00
PN-CBP-2. 0% 46. 40 46. 40 1.00 4.20 2.00
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Fig. 2 POM images of (a-d) reactive mixture of C6M/RM 105/BDK/CA-A/CBP (46.90/46.90/1.00/4.20/1.00, w/w/w/w/w) and
(e-h) its corresponding film of PN-CBP-1.0%
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Fig. 4 Photographs of the PN-CBP films under daylight and UV light, and after removing UV light for different time
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Fig. 5 (a) Normalized fluorescence and RTP spectra of the PN-CBP films, excitation wavelength: 320 nm. (b) Time-resolved

phosphorescence decay curves at 513 nm of the PN-CBP films
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