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[ Abstract] To address the issues of single signal display and easy decryption of static optical anti-
counterfeiting materials, this paper proposes a light-controlled energy transfer system based on Cs2ZrCls:20%Tb
quantum dots and photochromic molecules TINS, achieving dynamic fluorescence anti-counterfeiting through
ultraviolet light regulation. Cs»ZrCls quantum dots were synthesized by hot injection method. The doping
concentration of Tb*" in Cs»ZrCls quantum dots was systematically studied, and 20% was determined as the optimal
doping ratio. At this point, the fluorescence intensity reaches its peak, and the fluorescence quantum yield reaches
8.35%. The photoresponsive fluorescent ink was further prepared by combining Cs>ZrCls:20%Tb quantum dots with
TINS molecules to verify the efficient energy transfer process between them. After five cycles of experiments, there
was no significant attenuation of fluorescence intensity. Dynamic optical coding is designed by taking advantage of
the feature that fluorescent ink can achieve reversible signal switching under specific ultraviolet light excitation. The
innovation of this work lies in the construction of a light-controlled fluorescent anti-counterfeiting system with high
stability and good reversibility, providing new materials and new ideas for dynamic information encryption and
advanced anti-counterfeiting technology, and significantly enhancing the security level and practical potential of
optical encryption.
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