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Abstract: With the continuous advancement of science and technology, more stringent requirements for the tempera-
ture measurement have been put forward, for instance, non-contact temperature readout, spatial mapping of tempera-
ture field, and rapid response detection. Luminescence-based temperature sensing technology has received widespread
attention and research due to its potential to meet these requirements. This article systematically reviews the material as-
pects of the temperature sensing technology based on luminescence, presenting the main luminescent materials used for
temperature sensing, including organic compounds, quantum dots, metal nanoclusters, rare earth and transition metal
ions doped materials, carbon materials, and hybrid materials. The optical properties of various materials, the advantag-
es and disadvantages of the temperature sensing are also analyzed. This article also systematically outlines the intrinsic
mechanisms of the temperature sensing based on luminescence, such as single emission intensity dependence, emis-
sion band shift and bandwidth broadening, fluorescence intensity ratio, and fluorescence lifetime. In addition, this arti-
cle summarizes the critical quality factors for evaluating temperature sensing performance, including linearity, absolute

sensitivity, relative sensitivity, temperature resolution, and repeatability. Finally, the main challenges faced by the
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temperature sensing technology based on luminescence were summarized, such as limited sensitivity, single functional-

ity, and insufficient biocompatibility. The potential for future development in new composite material development,

multifunctional integrated sensing, and biomedical applications was also discussed.

Keywords: Luminescent material; Optical temperature sensing; Temperature sensing mechanism; Temperature

sensing materials ; Temperature sensing performance
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Tab. 1 Classification, characteristics, and typical examples of luminescent materials for temperature sensing
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Tab. 2 Temperature sensing mechanisms based on luminescence materials
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