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Figure S1. The energy transform of the NaYF4:,Yb,Er,Ce-OA and the structure of OAlg molecule. 

 

 

Figure S2. FTIR measurement of NaYF4:20%Yb,2%Er,3%Ce nanoparticles capped with OA 

(NaYF4:Yb,Er,Ce-OA), NaYF4:,Yb,Er,Ce@SiO2 nanoparticles, NaYF4:,Yb,Er,Ce@SiO2-OAlg 

nanoparticles and the OAlg molecule.  
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Figure S3. XRD measurement of NaYF4:Yb,Er,Ce nanoparticles and NaYF4:Yb,Er,Ce@SiO2-

OAlg nanoparticles. 

 

 

Figure S4. The cell toxicity of NaYF4:Yb,Er,Ce@SiO2-OAlg nanoparticles. 
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Figure S5. The photo of R3L3S1N card from Thorlabs Co. 

 

 

  

Figure S6. 1951 USAF Resolution Target Data from Thorlabs Co. 


