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    Figure S1. The TEM image of the UCNP, with an average diameter of 41.7 nm.
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      Figure S2. The X-ray diffraction patterns (XRD) of UCNP and UCNP@AgNPs.
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Figure S3. The TEM image of individual silver nanoparticles with the average particle size was estimated as 61.5 nm.
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Figure S4. The UV-vis absorption spectrum of UCNP, AgNPs, and UCNP@Ag nanoparticles as well as the luminescence spectrum of UCNP (green line).
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Fig S5. The photothermal performance of the UCNP@Ag nanoparticle (20 µg mL-1) and the control group, irradiated by a 980-nm NIR laser (1.0 W/cm2) for 9 min, monitored electronically using an Infrared Camera (FOTRIC-225). The corresponding temperature distribution maps of the measured solution with different irradiation times (a-c, the UCNP@Ag; d-f, UCNP; g-i, Water).
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Figure S6. The temperature-time curves of the UCNP@Ag (20 µg mL-1), UCNP, and water.
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                 Figure S7 :PDOS analysis for Ag@UCNPs
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