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Figure S1. Corresponding particle size distributions of NaGdF4: Yb/Tm synthesized 

at (a) 270 °C, (b) 280 °C, (c) 300 °C, (d) 310 °C. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Figure S2. EDS mapping images of UCNPs synthesized at 300 ℃ 

  



 

Figure S3. Integral luminescence intensities of 1D2-3F4 and 1G4-3F4 of NaGdF4: 

Yb/Tm UCNPs with size of (a)4.94 nm, (b)5.43 nm, (c)18.98 nm, (d)66.09 nm. 

Integral luminescence intensities of 1D2-3F4 and 1G4-3F4 of (e) core @ active shell 

UCNPs; (f) core @ inert shell UCNPs. 

 

 

 



 

Figure S4. (a) Temperature-dependent infrared emission spectra of NaGdF4: Yb/Tm 

UCNPs synthesized at 300°C; (b) Integral luminescence intensities of 3H5→3H6 of 

NaGdF4: Yb/Tm UCNPs synthesized at 300°C 


