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Table S1. Structural parameters, experiment versus DFT results at the PBE-D2 level of theory

Experiment Theory
Space group a(A) b (A) c(A) Ref a(A) b (A) c(A)
Cu Fm-3m 3.5942(32) [1] 3.6264
Mg P63/mmc 3.2093 5.2103 (2] 3.1067 4.9679
Cu,Mg Fd-3m 7.0210 3] 7.0157
CuMg, Fddd 5.2622(3)  9.0207(6)  18.310(1) [4] 5.1975 8.9120 18.3005
CuMgzZn Fd-3m 7.1690 [5] 7.1305
* P4,22 5.0399 7.1364
Mg21Znys R-3C 25.7758 8.7624 [6] 25.2428 8.5316

*Symmetry of the lowest energy substituted configuration is reduced to the tetragonal P4,22 space group. However,
simulations were performed without imposing symmetry, keeping the structure consistent with the parent unit-cell.
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Table S2. Energy per atom of the reoriented bulk unit cell for Cu and various Mg surfaces. The energy of the conventional bulk

unit-cell was calculated to be -4.145 and -1.831 eV per atom for Cu and Mg respectfully at the PBE-D2 level of theory

Cu Mg
Surface Energy eV / atom Surface Energy eV / atom Surface Energy eV / atom
(1,0,0) -4.145 (0,0,0,1) -1.831 (3,1,-4,0) -1.831
(1,1,0) -4.145 (1,0,-1,1) -1.831 (3,1,-4,1) -1.830
(1,1,1) -4.145 (1,0,-1,3) -1.831 (3,1,-4,2) -1.830
(2,1,0) -4.145 (1,0,-1,0) -1.831 (3,1,-4,3) -1.831
(2,1,1) -4.145 (1,0,-1,2) -1.831 (3,2,-5,0) -1.831
(2,2,1) -4.145 (1,0,-1,3) -1.831 (3,2,-5,1) -1.831
(3,1,0) -4.145 (1,1,-2,0) -1.831 (3,2,-5,2) -1.831
(3,1,1) -4.145 (1,1,-2,1) -1.831 (3,2,-5,3) -1.831
(3,2,0) -4.144 (2,0,-2,1) -1.831 (3,3,-6,1) -1.831
(3,2,1) -4.144 (2,0,-2,3) -1.831 (3,3,-6,2) -1.830
(3,2,2) -4.144 (2,-1,-1,3) -1.831 (2,-1,-1,3) -1.831
(3,3,1) -4.144 (2,-1,-1,2) -1.831 (3,-1,-2,3) -1.831
(3,3,2) -4.144 (2,2,-4,1) -1.831 (3,-1,-2,0) -1.831
(2,2,-4,3) -1.831 (3,-1,-2,1) -1.830
(3,0,-3,1) -1.831 (2,-1,-1,2) -1.831
(3,0,-3,2) -1.831 (3,-1,-2,2) -1.830
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Fig. S1. Convergence of the Cu 100 surface with the linear fitting method. The bulk energy of -4.142 eV is
calculated as the gradient of the line and within 3 meV per atom to that of the bulk energy using a dense k-mesh.
The surface energy is within 0.03 J m?2 compared to that obtained using the conventional bulk unit-cell.

S-3



(111) =em (221) ==m (110)
(100) =mm (211 == (321)

1 (332)  mem (331) mmm (310)
e (322)  mm (311) w210

Fig. S2. Calculated Wulff shape for Cu up to a maximum Miller index of three. Generated using Pymatgen.”
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Fig. S3. Planar-averaged electrostatic potential of a) the Cu (100) surface and b) the CuMgZn (100) surface showing
2 work functions due to its asymmetric termination. Cu Zn termination exhibits a workfunction of 4.21 eV and Cu
Mg termination exhibits a workfunction of 3.64 eV.
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