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Fig. S1 The absorbance spectrum of N719 dye in ethylalcohol.

Fig. S2 Upconversion emission spectra of YbF3-Ho@TiO2 with different amount of 

titanium isopropylate in the synthesis process and the inset are their corresponding 

SEM images (A) 0.5 mL, (B) 1mL, (C) 1.5 mL and (D) 2 mL.
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Fig. S3 The upconversion emission intensity as a function of excitation power from a 

980 nm laser at 545 nm, 644nm and 754 nm for YbF3-Ho@TiO2.

Fig. S4 Cross-section SEM image of TiO2/YbF3-Ho@TiO2 heterostructured 

photoanode film.

Fig. S5 Element mapping of the cross-section TiO2/YbF3-Ho@TiO2 heterostructured 
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photoanode film.

Fig. S6 SEM images of (A) YbF3 and (B) YbF3@TiO2.

Fig. S7 Diffused reflectance spectra of different photoanode films.

Fig. S8 UV-vis spectra of desorbed dye solutions from sensitized photoanodes.
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Fig. S9 Photocurrent-voltage curve of DSSC with TiO2/YbF3-Ho@TiO2 under 980 

nm laser illumination.

Fig. S10 Dark current-voltage curves of DSSCs assembled with TiO2 and TiO2/YbF3-

Ho@TiO2 photoanodes.


