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Abstract: Photothermal Refractive glass (PTR) is a functional material widely used in the fabrication of key pho-
tonic components such as Volume Bragg gratings. Its core mechanism relies on controlled NaF crystal precipitation
through photothermal induction. However, the regulatory effects of glass composition on its crystallization behavior
and optical properties still require in-depth study. This paper systematically investigates the influence of Gd,05 dop-
ing on the structure and properties of PTR glass. Optically, Gd* acts as a sensitizer, effectively enhancing the lumi-
nescence intensity of Ce™* (up to 1.5 times that of undoped samples) via a resonance energy transfer mechanism,
while maintaining stable fluorescence lifetime. Thermally and in terms of crystallization behavior, Gd* exhibits a dis-
tinct threshold effect — at a doping concentration of 0. 25 mol%, it promotes NaF crystallization by serving as a het-
erogeneous nucleation center; however, at concentrations =0. 5 mol%, it acts as a high-field-strength network modifi-
er, completely suppressing NaF crystal precipitation. This study is the first to reveal the dual "promotion-inhibition"
mechanism of Gd™ in PTR glass, providing important theoretical and experimental foundations for the design of PTR
glass compositions tailored to different functional requirements (such as enhanced luminescence or precise control of

crystallization).
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Absorption spectra of Gd**-doped PTR glass samples (a) before and (b) after photothermal induction.
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