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Figure 1. (a) AFM image of single-layer graphene after two-photon oxidation (TPO) with different 

femtosecond laser fluence. (b) AFM image of single-layer graphene after ALD/MLD of a 6 nm Eu 

film. (c) Height profiles after TPO and ALD/MLD measured across the second line in (a) and (b). 

 

 
Figure 2. (a) Raman spectra before and after ALD/MLD on graphene and SiO2, and emission 

spectrum of Eu-TP. (b) Raman map of a PL band of Eu-TP at 615 nm after ALD/MLD. (c) 

Fluorescence-lifetime imaging microscopy image of Eu film deposited on graphene and excited with a 

532 nm laser. 
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