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Abstract: Negative thermal expansion (NTE) matrices offer an effective strategy to suppress thermal quenching of
rare-earth luminescence for high-sensitivity optical thermometry. Herein, a series of NTE Sc,;Mo030,: xDy™ phos-
phors were synthesized via solid-state reaction. Rietveld refinement confirms pure orthorhombic phase (Phen) with
Dy* occupying Sc™ sites. Under 468 nm excitation, the phosphors exhibit characteristic Dy’ yellow emission with
tunable color from yellow to yellow-green. Benefiting from the NTE host and thermally activated [ MoO4]*—Dy’" en-
ergy transfer, an anomalous negative thermal quenching is observed (303 K-393 K) , where emission intensity in-
creases with temperature. Based on this characteristic, we constructed two luminescence intensity ratio (LIR) ther-

mometric modes: a single-emission-center non-thermally coupled mode (with absolute sensitivity S, = 12% K" and
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relative sensitivity S, = 0. 45% K" at 513 K) and a dual-excitation non-thermally coupled mode (with S, = 1. 38% K

and S, = 0.77% K" at 513 K). The malerial exhibits excellent thermal cycling reversibility. Integrating NTE syner-

gy, anomalous thermal enhancement, and high sensitivity, Sc,Mo0;0,,: xDy™ shows great promise for high-tempera-

ture optical thermometry.

Keywords: Sc,Mo,0,,; Dy”

nescence intensity ratio (LIR)
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Fig. 1 Structural characterization. (a) X-ray diffraction patterns of Sc;Mo0;0,,: xDy™ (x = 1%, 2%, 4%, 6%, 8%, 16%),

32%). (b) Enlarged view of the selected region in (a).
and (e) SEM and EDS images of Sc,Mo50,.
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(¢) Crystal cell structure of S¢;Mo050,,. (d) Rietveld refinement
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Fig. 2 Spectral analysis. (a) Excitation spectrum and (b) emission spectrum of Sc;Mo;04,: 4% Dy™, along with the CIE dia-
gram. (c¢) Excitation spectra and (d) emission spectra of Sc,Mo030,: xDy™ (x = 1%, 2%, 4%, 6%, 8%, 16%, 32%).
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Fig. 3 Temperature-dependent luminescence analysis. (a) Excitation spectra and (b) emission spectra of S¢;Mo030,,: 16% Dy™* at

different temperatures (303 K, 333 K, 363 K, 393 K, 423 K, 453 K, 483 K, 513 K), and (¢) Normalized integrated

emission intensity curves. (d) Cyclic diagram of the integrated excitation intensity (Monitored at 576 nm) of Sc,Mo050,:

4% Dy as a function of temperature (363 K and 483 K). (e) Energy level transitions and energy transfer of Dy™.
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Fig. 4

LIR thermometric application analysis. (a) Emission spectra of Sc;Mo030,,: 16%Dy’™" at different temperatures. (b) LIR

in the single-emission-center non-thermally coupled mode, (c) absolute sensitivity (S,) and relative sensitivity (S,) in

the single-emission-center non-thermally coupled mode. (d) Excitation spectra of Sc;Mo030,,: 16%Dy* at different tem-

peratures. (e) LIR in the dual-excitation non-thermally coupled mode, (f) absolute sensitivity (S,) and relative sensitiv-

ity (S,) in the dual-excitation non-thermally coupled mode.
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