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Supplementary Figure 1. Schematic energy level diagram of β-NaYF4: Tb3+ phosphors. Some low-energy 4f8 levels, some high-energy levels, valence band (VB) and conduction band (CB) in the simulated position are shown.
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Supplementary Figure 2. The excitation-afterglow process of the sample at different times (1 min, 5 min, 10 min, 15 min, 20 min and 25 min, respectively) of X-ray irradiation, from which can be seen 10-15 min irradiation was the most suitable for X-ray induced long persistence luminescence of β-NaYF4: Tb3+. 
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Supplementary Figure 3. X-ray excited luminescence (red) and afterglow (blue) spectra of β-NaYF4: Tb3+ phosphor powder. The absorption spectrum of g-C3N4 is displayed in black. The spectra are normalized in comparison. 
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Supplementary Figure 4. Schematic diagram of photodynamic therapy (PDT) for in vivo stent infection. 
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Supplementary Figure 5. Experiment procedure of bacterial inactivation by X-PDT. a, Setup schematic. b, setup photograph. 
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Supplementary Figure 6. Reciprocal of the persistent luminescence intensity (I-1) at 543 nm as a function of time (t). The sample was irradiated by X-ray for 10 min. A linear relationship can be seen clearly from 10800 to 38000 s, which indicates a tunneling mechanism of the process.
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Supplementary Figure 7. Afterglow intensity from β-NaYF4: Tb3+ phosphor monitored at 543 nm as a function of time made at -196℃. The top inset shows the same data plotted as I-10 versus t, which more confirmed the tunneling process. The sample was irradiated by X-ray for 10 min.
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Supplementary Figure 8. Emission spectra of β-NaYF4: xTb3+ (x=1, 3, 5, 10, 15 and 20 mol%) excited by X-ray. The upper inset shows that the emission intensity of the samples ( monitored at 543 nm) increases with the increase of Tb3+ doping concentration initially and then decreases. The most intense emission is obtained with a Tb3+ concentration of 10 mol%.
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