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(A) Oxide precursors (MgO and B,0;)

Table S1- Lattice parameters for MgO.

Lattice parameters Ref. 1 This work %
a(A) 4.217 4.275 1.37
V (A3) 74.991 78.107 4.15

Table S2- Elastic constants (in GPa) for MgO.

Elastic constants Ref. 2 This work %
Cn 297.00 267.91 -9.80
Cy 95.20 118.16 2411
Cus 155.70 190.61 22.42

For MgO, BSM potential was used to remove the Cauchy violation in the elastic constants: r,=0.221 A
and K= 134.546 eVA 2,



Table S3- Dielectric constants for MgO.

Dielectric constants Ref. 3 This work %
€o 9.90 11.57 16.87
€oo - 3.02 -

Table S4- Lattice parameters for trigonal B,0;.

Lattice parameters Ref. 4 This work %
a(A) 4.335 4.302 -0.76
c(A) 8.341 8.245 -1.16
V(A3) 135.759 132.142 -2.66

Table S5- Elastic constants (in GPa) for trigonal B,0;.

Elastic Constants Ref. > This work %
Cu 2234 230.930 3.37
Ci 58.9 70.375 19.48
Ci3 - 11.701 -
Cug - 10.904 -
Cs3 - 72.537 -
Cyq - 47.333 -
Ces - 80.277 -

We have used the results obtained with the B1 potential of Takada’s work > for sake of comparison.

There, just C;; and C,, are shown.

Table S6- Dielectric constants for trigonal B,0s.

Dielectric constants Ref. This work %

€p 3.98 4.86 22.11
€oo - 2.96 -




(B) Defect calculations

Table S7- Lattice energy for orthorhombic MgB,0, and oxide precursors.

Materials Lattice energies (eV)
MgB,0; -466.399
MgO -38.785
B,0; -209.248

Table S8-Defect formation energy for isolated defects.

Defect Energy (eV)
VB VMg V.O. MgB BM.g
82.455 24.051 31.586 52.730 -35.965
Interstitial Position B; Mg; (o]
(4/5,3/5,9/10) -60.716 -15.641 -
(3/10,3/10,1/10) - -15.641 -
(4/5,3/10,1/3) - -14.804 -23.314
(1/5,7/10,3/5) -49.031 -15.641 -10.434
Table S9-Solution energies for intrinsic defects, normalized per defect.
Defect type Solution energy (eV/def)
Mg Frenkel 4.2048
B Frenkel 11.3695
O Frenkel 4.1363
MgB.O, Schottky 9.3814
MgO Schottky 8.4262
B.O, Schottky 10.4842
MgB.0,anti-Schottky 3.7248
MgO anti-Schottky -0.0851
B,0;anti-Schottky 3.5749

Mgg antisite 6.0059
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