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Table S1. Calculated and experiment lattice constants of CeO2 bulk

　 CeO2 /Å

PW91+U(=5.00 eV) 5.49

LDA+U(=6.00 eV) 5.40

HSE06 5.40

aExp. 5.41

a. L. Eyring, in: K.A. Gschneider, L. Eyring (Eds.), Handbook on the Physics and Chemistry of Rare Earths, 

North-Holland, Amsterdam, 1979.

Table S2. The Au charges predicted by various methods for selected oxygen vacancy 
configurations on the Au@VCe surface with a p(3x3) supercell.

q[Au] / |e|
Oxygen vacancy configuration aG5//G5

(LC=5.49 Å)

bG5//H06
(LC=5.49 Å)

cH06//H06
(LC=5.40)

dL6//L6
(LC=5.40 Å)

perfect-Au@VCe 1.26 1.36 1.42 1.31

e(VO1)surf 1.09 1.24 1.26 1.12

f(VO1, VO2)surf, surf 0.39 0.46 0.45 0.41

g(VO1, VO2, VO3)surf, surf, surf 0.33 0.40 0.40 0.34

a. Charges obtained in the present PW91+U(= 5.00 eV) calculations.

b. Charges predicted by HSE06 functional calculations at the relaxed surface geometry of the reduced Au@VCe 

optimized by the PW91+U(= 5.00 eV) method.

c. Charges predicted by HSE06 functional calculations at the relaxed surface geometry of the reduced Au@VCe 

optimized by the HSE06 method.

d. Charges predicted by LDA+U(= 6.00 eV) functional calculations at the relaxed surface geometry of the 

reduced Au@VCe optimized by the LDA+U(= 6.00 eV) method.

e. Au-NNN configuration.

f. Linear-like structure.

g. High-Spin configuration.

h. All HSE06 functional calculations were performed at the gamma point. 


