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SUPPLEMENTARY MATERIAL 1
Details of the total energy calculation in DFT.

The total energy, E,

tot
7

in density functional theory (DFT) is given by the sum of the kinetic energy, £

kin 7

the electron-core Coulomb energy, E_; the electron-electron Coulomb energy, E

ec’

; the exchange-

ee’

correlation energy, E ; and the core-core Coulomb energy, E . between the pseudocore charges Z,

and Z ; as follows:

Etot =Ekin +Eec+Eee+Exc +Ecc (1)
with
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E,=E® +EM™ = j d(r)n(r)Y V, ,(r—R,)+ j d(r)n(r)Y NV, ,(r—R,) 5

k k
~[fdwac )”T’")”(’") @
= jd(r)nexc(n) )
2 Z\R ~R. \ ©

wherei and & are the site and basis function indices, respectively. p,, ., is the density matrix

associated with two basis functions, i and j, and is defined by y,, and X jp- These are defined by

ZV O(¢e, — U)¢,,,C;5, with the linear combination of numerical atomic local basis orbitals (LCAO)

7

; the one particle eigen-energy, & ; the chemical potential, /; and a step function, O(x).

coefficient, ¢ i

n is the electro density defined by 2zm 5 PicipXiaX js - V,, and Vy,  are the local and non-local

parts in the norm-conserving pseudopotential of atom k, respectively. The factor 2 in E,, and 7 is for

the spin multiplicity [1].
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