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Abstract. Tunable broadband near-infrared ( NIR ) -emitting materials play a crucial role as NIR
light sources and tunable fiber lasers in modern technologies such as high-capacity telecommunica-
tion, imaging, and remote sensing. In this work, we report the control scheme and mechanism of
the broadband near-infrared luminescence properties in the tellurium-doped calcium-aluminum-ger-
manate glass. By introducing carbon to construct a reducing atmosphere, the raw material TeO, is
reduced to tellurium element. Through optimizing CaO and Al,O, content, the configurations and
size of topological cages in tellurium doped calcium-aluminum-germanate glass were adjusted to sta-
bilize and tailor tellurium clusters, enabling tunable NIR emission. Furthermore, adjusting the con-
tent of TeO, provides optimal tellurium source to form clusters, and thus enhancing tellurium NIR lu-
minescence. The regulation mechanism of tellurium NIR luminescence performance in the calcium-
aluminum-germanate glass is clarified. This work provides important guidance for the design of
broadband, efficient and tunable NIR luminescent materials, promoting their practical application in

broadband optical amplifiers and tunable lasers.
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Fig.1 Emission spectra of Te-doped germanate glass under 808 nm laser diode excitation. (a)GACaTC-xC. (b)GACaTC-yCa.
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Fig.2 Excitation spectra monitored at 855 nm of Te-doped germanate glass. (a) GACaTC-xC ( The illustration is a partial en-

larged view). (b)GACaTC-yCa. (c¢)GACaTC-zA.
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