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Experimental details of synthesizing Yb/Ho/Ce: YF; nanoparticles: In a typical procedure, 40 mL ethanol solution
(0.0125 mol/L) containing Ln(NO3);-6H,0 (Ln=Y, Yb, Ho, Ce) was mixed with oleic acid (25 mL), and oleylamine (5
mL) under thorough stirring. Then, ImL NH,F (3.0 mol/L) aqueous solution was dropwise added to the mixture.
After vigorous stirring at room temperature for about 30 min, the colloidal solution were transferred into a 100
mL Teflon-lined autoclave, sealed and heated at 230 °C for 12 h. The final products were collected, washed
several times with ethanol/cyclohexane, and purified by centrifugation. The as-prepared lanthanide-doped YF;

nanocrystals can be easily dispersed in various nonpolar organic solvents such as hexane.
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Figure S1 (a) XRD pattern of the Yb/Ho/Ce (10/1/10 mol%): YFs nanocrystals. (b) TEM micrograph of the corresponding sample. (c)
Upconversion emission spectra of the Yb/Ho co-doped and Yb/Ho/Ce tri-doped YF; nanocrystals. Insets are the upconversion

luminescent photographs of the corresponding samples dispersed in hexane solutions under 980 nm laser excitation.
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