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Abstract: The development of optical thermometers with temperature measurement capabilities in near-infrared 11
(NIR-II) region holds significant practical value in the biomedical field. In this paper, Na;Y(VO,),: Yb*/Er*™ up-
conversion (UC) material is synthesized by the high-temperature solid-state method, exhibiting strong luminescence
in both green and NIR-II region. In green region, optical thermometry based on the fluorescence intensity ratio
(FIR) of Ex™: *H,;,, — ;55 and *S;, — *I;5), transition achieves optimal absolute sensitivity (S, ), relative sensitivi-
ty (Sg) and temperature resolution (8T) of 1. 7% K", 1.2% K" and 0. 027 K, respectively. In NIR-II region, opti-
cal thermometry based on the Stark splitting of Er*": *I;5,, — *lI;5,, transition exhibits optimal S,, Sy and 8T of 3. 01%
K', 0.59% K" and 0. 06 K, respectively. More importantly, both of the two optical thermometers show high accura-
cy for temperature measurement within the physiological temperature range. All data indicate that NayY (VO,) ,:
Yb™/Er’” is an excellent luminescence material with the ability of high-sensitivity dual-mode optical thermometry in

the visible and NIR region.
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(a) UC and (b) NIR emission of Na;Y(VO,),: 20% Yb*'/0.5% Er"*. (¢) The power dependence curves of Er'": *H,,, —

Tisias *S3n = ‘Lispp and *Fo;, — ‘115 transition. (d) Possible ET mechanism in the Yb™/Er" co-doped system under 980

nm excitation.
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