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Table S1. Interatomic potential parameters used in the atomistic simulations of MgTiO3. 
Two-body [Φij (rij) = Aij exp (− rij /ρij) − Cij / rij6]
	Interaction
	A / eV
	ρ / Å
	C / eV·Å6
	Y / e
	K / eV·Å–2
	Lattice energy (eV)

	Mg2+–O2−(1)
	946.627
	0.31813
	0.0000
	2.000
	999999
	‒40.23

	Ti4+–O2−(2)
	5111.70  
	0.26250
	0.0000
	‒0.100
	314.0
	‒124.58

	O2−–O2−(3)
	22764.30
	0.1490
	27.879
	-2.86902
	74.92
	---

	Ca2+ - O2−(4)
	1090.40
	0.3372
	0.0000
	0.7400
	34.00
	‒36.77

	Sr2+ - O2−(4)
	  1400.00   
	0.3500
	0.0000
	0.6700
	21.53
	‒33.78

	Ba2+ - O2−(4)
	931.79
	0.3949
	0.0000
	0.5400
	14.78
	‒31.33

	Mn2+ - O2−(4)
	715.80
	0.3464
	0.0000
	3.000
	81.20
	‒38.38

	Fe2+ - O2−(4)
	694.10
	0.3399
	0.0000
	2.000
	10.92
	‒39.51

	Co2+ - O2−(4)
	696.30
	0.3362
	0.0000
	2.000
	10.74
	‒40.01

	Ni2+ - O2−(4)
	683.50  
	0.3332
	0.0000
	2.000
	8.77
	‒40.60

	Cu2+ - O2−(4)
	3799.30
	0.2427
	0.0000
	2.000
	99999
	‒44.70

	Zn2+ - O2−(4)
	499.60
	0.3595
	0.0000
	2.050
	10.28
	‒39.35

	Al3+ - O2−(4)
	1725.20  
	0.28971
	0.0000
	3.000
	99999
	‒161.88

	Fe3+ - O2−(4)
	1156.36  
	0.3299
	0.0000
	4.970
	304.70
	‒148.94

	Co3+ - O2−(4)
	1329.82
	0.3087
	0.0000
	3.000
	196.30
	‒157.31

	Mn3+ - O2−(4)
	1267.50
	0.3214
	0.0000
	4.970
	304.70
	‒151.46

	Sc3+ - O2−(4)
	1299.40  
	0.3312
	0.0000
	3.000
	99999
	‒145.27

	Yb3+ - O2−(4)
	1309.60  
	0.3462
	0.0000
	3.000
	99999
	‒137.45

	Sn4+ - O2−(5)
	1414.32
	0.3479
	13.660
	4.000
	99999
	‒113.35

	Zr4+ - O2−(4)
	985.869   
	0.3760
	0.0000
	1.350
	169.617
	‒109.91

	Ce4+ - O2−(4)
	1986.83
	0.3511
	20.40
	7.700
	291.75
	‒105.31

	Si4+ - O2−(6)
	1283.91
	0.32052
	10.66
	4.000
	99999
	‒128.73

	Ge4+ - O2−(7)
	1497.3996  
	0.325646
	16.00
	4.000
	99999
	‒121.58




Table S2. Energetics of intrinsic defect process in MgTiO3

	Defect process/equation
	Reaction energy/eV
	Reaction energy per defect/eV

	Mg Frenkel /1
	9.26
	4.63

	Ti Frenkel /2
	21.40
	10.70

	O Frenkel /3
	9.36
	4.68

	Schottky /4
	32.65
	6.53

	MgO Schottky/5
	10.60
	5.30

	TiO2 Schottky/6
	22.20
	7.40

	Mg/Ti antisite (isolated) /7
	4.54
	2.27

	Mg/Ti antisite (cluster) /8
	0.84
	0.42





















Table S3. Calculation formulas for intrinsic and extrinsic defect processes.

	Defect process
	Equation number
	Calculation formula

	
	1
		

	
	2
	

	
	3
	

	
	4
	

	
	5
	

	
	6
	

	
	7
	

	
	8
	X}	

	M2+ on Mg site
	9
	






















[bookmark: _GoBack]Table S4. Solution enthalpy for dopant substation in MgTiO3

	Dopant
	Solution enthalpy (eV/dopant)

	
	Mg site
	Ti site

	Ca2+
	0.29
	9.38

	Sr2+
	1.64
	10.91

	Ba2+
	3.64
	12.62

	Mn2+
	0.11
	8.88

	Fe2+
	0.14
	8.75

	Co2+
	0.20
	8.72

	Ni2+
	0.45
	8.71

	Cu2+
	1.00
	8.97

	Zn2+
	0.24
	8.71

	Al3+
	3.66
	4.08

	Fe3+
	2.17
	4.03

	Co3+
	2.73
	3.98

	Mn3+
	2.45
	4.19

	Sc3+
	2.20
	4.38

	Yb3+
	2.37
	5.14

	Sn4+
	5.22
	0.81

	Zr4+
	5.26
	0.90

	Ce4+
	6.36
	3.14

	Si4+
	6.19
	‒0.54

	Ge4+
	4.68
	‒0.96
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