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TABLE 1.  Comparison between constant-volume (CV) and constant-
pressure (CP) approaches for defect calculations performed 
at 100 GPa 

 Internal  Volume  ΔE PΔV Extraction  
 Energy (E) (eV) (Å3)   Energy (eV)
Perfect crystal: –50336.463 1460.75
Mg-vacancy: CV  –50280.724 1460.75 55.739 0 55.739
CP –50284.412 1466.41 52.051 3.533 55.584
O-Vacancy: CV –49919.722 1460.75 416.741 0 416.741
CP –49914.368 1451.86 422.095 –5.549 416.546
Note: Extraction (formation) energies for Mg and O-vacancy defects are 
shown.



 







      

  















   

   
       











      





























TABLE 2.  Calculated defect energetics (expressed in the units of eV) 
in MgO from total-energy calculations performed for Mg2+ 
and O2– vacancies in 32-, 64-, and 216-site systems

 32 atoms 64 atoms 216 atoms
Epair –466.389 –467.282 –467.281
EMg: Unrelaxed 50.369 50.621 51.852
Relaxed 48.489 48.791 49.304
Corrected 49.815 49.780 49.964
EO: Unrelaxed 424.390 432.357 426.090
Relaxed 423.007 423.560 423.486
Corrected 424.333 424.549 424.146
Schottky energy (ES):   
Unrelaxed 8.370 8.927 10.662
Relaxed 5.107 5.070 5.509
Corrected 7.759 7.048 6.829
Migration energy:   
Mg vacancy 2.242 2.253 2.262
O Vacancy 2.374 2.410 2.424
Notes: The e! ects of ionic relaxations (Unrelaxed and Relaxed) and defect-defect 
interactions (Corrected) were explicitly taken into account. Epair is the lattice 
energy per unit cell. EMg and EO are Mg and O extraction energies, respectively. 
See the text for the de" nition of di! erent energy terms used.

TABLE 3.  Comparison of the calculated defect formation and migra-
tion energies (expressed in eV) with previous calculations: 
LDA (De Vita et al. 1992a), QMC (Alfe and Gillan 2005), MD 
(Sangster and Rowell 1981) and available experimental 
data for Schottky energy (Mackrodt 1982), migrating Mg 
vacancy energy (Duclot and Departes 1980; Sempolinski 
and Kingery 1980), and migrating O vacancy energy (Shi-
rasaki and Hama 1973; Shirasaki and Yamamura 1970)

 This study LDA QMC MD Expt.
 (216 atoms) (32 atoms) (1000 atoms)
Schottky energy 6.829 6.884 6.76 7.72 4–7
Mg vacancy migration 2.262 2.393  2.07 2.20, 2.28
O vacancy migration 2.424 2.481  2.11 2.42, 2.61
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