;A A
CHINESE JOURNAL OF LUMINESCENCE

XEHS: 1000-7032(XXXX)XX-0001-15

TRk 255 I i 9 08  MRHBE U A 2L B
W2 RiE B
FhH, FRY, FR

(AU R R Ao 5 AW TR be , S Ak~ 2, JLat Mg 100083)

1 E . bl PR & )6 (Circularly Polarized Luminescence, CPL){E Sy —Fp i 45 (9 6% 4, HA Bt & & ik
FRAE WA R 72 € F0 AT IE B4 i H 016 119 X0 B4R T, A% O VT AN S B4 RO i 7 R (D) AR G A X R R
F () o GORHHBAR TR 53 F S5 R T R PE R 21 26 07 s RE AL RO 2 M BB A 5 S R L © U M SR v 1 e
CPLA B D 8 . AR SCRGELRAR T Yok 24 38 1 3L CPL A R A W 55 F R, 31 40 MR T CPL Y& M YL kb3 711
BEIT A AR AR B S TR B L TR AN A 1 T SRR A HLOL T SRR R SN A R
U 1 BDIR L FE RSP BIT T 2 A5 I 1) P T R ke R R T T o 3 S R T AT R [ A A AR DG RIE S R
B4 B P, 1 7E R B e PR iR CPL A R A3 T IT & 5 52 B i 32 (M98 S I R &%

X8O JertdUR A B R RO TG B> TR R X RRE T

hE 4SS 0482. 31 TEEARIRAD: A
DOI: 10.37188/CJL. 20260191 CSTR: 32170. 14. CJL. 20260191

Chiral-Dye Assemblies and Circularly Polarized Luminescence:
A Review on Material Design, Assembly Mechanisms, and

Cutting-Edge Applications

Li Jin-Qi, Li Xin-Feng, Li Tian-Yi’
(Department of Fundamental Physical Chemistry , University of Science and Technology Beijing , Beijing 100083, China)

# Corresponding Author, E-mail: litianyi@ustb. edu. cn

Abstract: Circularly Polarized Luminescence (CPL) , as an unique chiroptical phenomenon, essentially refers to
the asymmetric radiation of left-handed and right-handed circularly polarized light by a luminescent system in the ex-
cited state. Its core evaluation parameters include the luminescence quantum yield (®p;) and fluorescence dissym-
metry factor (g,,,). Dye assemblies have emerged as the core platform for constructing high-performance CPL materi-
als due to their prominent advantages such as tunable molecular structures, diverse assembly modes, and excellent
optical properties. This review systematically summarizes the research progress of dye assembly-based CPL materi-
als, focusing on the design strategies of CPL-active dye molecules, the construction methods of assemblies, and the
mechanisms of chirality transfer. It elaborates on the current applications tatus of these materials in fields including
organic optoelectronic devices, information encryption, bioimaging, and conducts an in-depth analysis of the chal-
lenges faced by current research and future development directions. By comprehensively organizing relevant domes-
tic and international research achievements in recent years, this review aims to provide theoretical guidance and tech-

nical reference for the design, development, and practical application of novel high-performance CPL materials.
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Fig. 1

Circularly polarized luminescence (CPL) signals were obtained at their corresponding emission wavelengths after load-

ing sodium biphenyl divinylene dibenzenesulfonate (CBS), trisodium 8-hydroxypyrene-1, 3, 6-trisulfonate (HPTS) and

Rhodamine B (RhB) onto the chiral assemblies.”
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Fig. 2 Schematic diagram of chiral materials with circularly
polarized luminescence signals fabricated by achiral

dyes loaded on chiral helical assemblies
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Fig.3 Hierarchical chiral microfibers self-assembled from

Hierarchical chiral supramolecular assemblies

star polymers via multiple hydrogen bonds for full-col-

or high-performance CPL materials after dye encapsu-

lation.™*"
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(a) Chiral triaryl amine derivatives self-assemble into (b) supramolecular gels. Under ultraviolet irradiation, the gels ex-
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