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The electronic supplementary information consists of the following:

Figure S1. Energetic preference of VO3, and VO 4 structure as the function of U.

Figure S2 Energetic preference of surface VO3, and sub-surface Vosu structure as the function of U.
Figure S3. Optimized structures of CuO(111) with ®=1/2.

Figure S4. Optimized structures of CuO(111) with ®=3/4.

Figure S5. Optimized structures of CuO(111) with ®=1.

Table S1. Oxygen vacancy formation energy (Evac (eV)) and the energy (AFE) relative to the most
stable structures of each concentration.
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Figure S1. Energetic preference of Vogurf and Voiurf structure as the function of U.
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Figure S2 Energetic preference of surface Vogurf and sub-surface Volslub structure as the function of U.
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(a) QVO:S;urf (b)vogurf + Voiurf (C) QVOiurf (d) 2V0151ub
(e) Zvoéub (f)voﬁub + Voﬁ“b (g)voiurf + vOi‘m (h)vogurf + VOi“b

Figure S3. Optimized structures of CuO(111) with ®=1/2.

(a) 2V0§urf. + Voiurf (b) Vogurf + Zvoiurf (C) Vogurf. + Voiurf + Volslub

Figure S4. Optimized structures of CuO(111) with ®=3/4.
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(a) 2VO§urf+ Zvoiurf

Figure S5. Optimized structures of the 2V0§urf + Zvoiurf structure with ®=1 on the surface layer, The
net Bader charge is given relative to the stoichiometric CuO(111) surface.

Table S1. The energies (AE) relative to the most stable structures of each coverage.

structure AE(eV)
0=1/2
2VO§urf 2.03
2voiurf 2.11
ZVOaub 0.69
2Vgsun 1.98
Vogurf + VOﬁUb 1.26
Voiurf. + Voaub 2.07
Vozurf + VOﬁUb 1.51
Vogurf + 'VO(SiUb 1.98
©=3/4
2V0§urf. + Voiurf 109
Vogurf, + Zvoiurf 0.70
Vogurf + Voiurf + VOflUb 039
0=1
2VO§urf + Zvoiurf 186
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