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Abstract: Temperature, as a core physical parameter, plays a pivotal role in measurements across various scientif-
ic and technological domains. Traditional fluorescence temperature sensors, relying on the energy transfer of the ther-
mo-coupled levels (TCLs) of rare-earth ions, suffer from limited temperature sensitivity and signal discrimination dif-
ficulties due to the energy gap constraints between the TCLs. Seeking a superior solution, this study delves into the
potential applications of luminescence from oxygen vacancy defects in the field of fluorescence temperature sensors.
BaMgSiO, ceramics were synthesized using a high-temperature solid-phase method. Owing to the minor evaporation
of Ba®™ and Mg™ during the high-temperature sintering process, oxygen vacancies are formed to maintain material
electroneutrality. These oxygen vacancy-induced defects, when excited by ultraviolet light at 332 nm, emit light at
three distinct wavelengths: 372, 400, 527 nm. These emissions exhibit varying sensitivities to temperature, render-
ing them suitable for application in fluorescence temperature sensors. Specifically, the absolute temperature sensitiv-
ity of a sensor constructed from I3, and I5,; was 2. 90%- K™ at 298 K, surpassing the sensitivity of traditional TCLs-
based sensors and breaking their sensitivity ceiling. Moreover, the substantial wavelength difference between 372

nm and 527 nm allows the BaMgSiO, ceramic luminescence to exhibit significant color shifts from room-temperature
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green emissions to high-temperature blue emissions at 458 K, achieving a visual temperature monitoring effect. Con-

sequently, due to its unique luminescent characteristics stemming from oxygen vacancy defects, BaMgSiO, ceramics

present a novel, high-precision, and visually demonstrative choice for the domain of fluorescence temperature sen-

sors, paving a new research avenue for future temperature measurement technologies.

Key words: luminescence from oxygen vacancy defects; fluorescence temperature sensors; energy transfer; visual-

ization
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Fig.1 (a)The XRD of BMS-16 h and BMS-24 h ceramics.

(b) Partially enlarged XRD patterns, range from 28°
to 29°. The SEM of BMS-16 h(c) and BMS-24 h(d)

ceramics
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Fig.2 (a)The PLE spectra of BMS-16 h. The PL spectra of
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Tab.2 The maximum relative thermal sensitivity(S,_ ) and the operating range of luminescence thermometers

Material S .. J(%-K") Range/K Ref.
BMS-24 h 2.90 298~458 This work
BMS-16 h 2.46 298~458 This work
La(Mg, ,Nb, )O,:Pr™* 0.83 298~523 [12]
LiLaP,0,,:Nd™ 0.31 83~600 [29]
CsLa(WO,),:Pr™ 1.01 289~473 [30]
LaVO,:Eu™ 1.49 98~723 [31]
La,NbO,: Er** 1.26 303~525 [32]
Sr,Y(PO,), Ho' /YD 0.42 298~573 [33]
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Fig.7 The CIE coordinates of BMS-16 h(a) and BMS-24 h(b) in temperature range of 298-458 K
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