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Abstract. Rare-earth doped upconversion materials generally feature serious thermal quenching as
the temperature rising, which greatly limits their applications in optical thermometry, anti-counter-
feiting, and display. Recently, unique thermal enhancement phenomenon of upconversion intensity
has been detected by many groups, and great efforts have been devoted to revealing the mechanism
and the influential factors. Meanwhile, the theoretical exploration and optimization of thermal en-
hancement effect open a novel and effective avenue for the rational design and applications of rare-
earth doped upconversion materials. In this review, the recent advances in thermos-enhanced rare-
earth ions doped upconversion materials are elaborately summarized from inner mechanism to possi-

ble applications, with the perspective and outlook in the emerging challenges in the future research.
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Fig. 1

(a) Temperature-dependent upconversion emission spectra of Yh, W,0,,: Er’ . (b) Variation plot of sample cell volume

with temperature, inset shows the schematic of the NTE mechanism. (c¢) Calculated Yb** —Er’* energy transfer rate at

different temperature ™. (d) Thermogravimetric analysis curves of Yb,W,0,, and Sc,Mo,0,,. (e) Upconversion emis-

sion intensity of S¢,Mo,0,,: Yb’*/Ho " as a function of temperature

perature, inset shows the NTE mechanism and TEM images
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