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Abstract: The second Near-infrared (NIR-I1) photoluminescence exhibits distinct advantages for imaging due to
its deeper penetration and superior resolution. Mn’* features ultra-narrow emission in the NIR-II region, however,
it still remains challenging to fulfill Mn** emission due to valence state instability. Mn-doped Li;PO, compounds
are synthesized by conventional high-temperature solid-state reaction method, the possible Mn substitution sites
are predicted through density functional theory calculation, the influences of sintering temperature (600 ~ 700 °C)
and atmosphere (Air, 0,)on Mn’* 1120 nm emission intensity are investigated in detail, and clarified the physical
mechanism of O, benefiting for improving Mn** emission. Finally, the optimal composition Li;PO4: 0. 01Mn®>*
(650°C+0,)is obtained. NIR pc-LED is fabricated based on the phosphor’s good thermal stability (75, = 435 K)
and its potential application on anti-counterfeit information identification is explored. This work is expected to pro-
vide research thoughts on synthesizing and regulating Mn’*-activated luminescent materials through high-tempera-

ture solid-state reaction method.
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Crystal structure of Li;PO, host (a) ; Formation energies of different substitution models of Mn (b) ; Band structure (c)
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Fig.7

PL spectra of the fabricated NIR pc-LED under various driven currents (50 ~ 700 mA) , the inset shows the picture of

this LED with light on/off (a) ; Conversion efficiency and optical power as a function of driving current (b) ; The printed

colourful characters under visible (¢) and NIR light (d), these photos are captured with a visible and an NIR camera, re-

spectively
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