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In this ab initio study, we expand previous investigations of charge-balanced hydrous Mg and Si defects, 

(2H⋅)Mg
x  and (4H⋅)Si

x , to address the relative stability of these two defects. First, we have identified new 

configurations for the  (2H⋅)Mg
x  defect; second, we have included the contribution of vibrational energy 

and defect configurational entropy in the calculation of formation energies of both defects; third, we 

have addressed the effect of pressure and temperature simultaneously on their relative stability. Based 

on these considerations, we demonstrate that hydrous Mg defects ((2H⋅)Mg
x ) can be stabilized with 

respect to hydrous Si defects ((4H⋅)Si
x ) at relevant mantle conditions and that configurational entropy 

and vibrational free energy play key roles in this stabilization. 

 


