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Force field potential function forms:

The MMSYV stands for a piecewise combination of Morse-Morse-spline-van der Waals,

D<exp al( _r_ﬂ 2exp[ (l FLH Jor 0<r, <r,
i 7 2 A
_ . .
E(ry)= D<exp| a, _r_ 2exp 2 l_r_ Jor 1, <r < (S1)
0 0

b +(ri/ _r‘){bZ +(ri/ _FZ)[ba +(’?/ —r])bJ} Jor n<r<r

-6
—Cr, Jor r,<r <o

where D is the well depth parameter, 7, is the equilibrium energy distance, while a; and a, determines the
shape of the potential; the joining points 7; and r,, and the spline-function parameters b,—b, are obtained

algebraically by the continuity requirements; C is the dispersion coefficient.

Each term in the DFT-SAPT energy decomposition is described by a corresponding force field potential
function,?* >

Eian (1) =2 47" exp(=B,r,)

i

Ey) (rij) = Zfl (B,-,-,”,-j) q;qj + ZA;]ec eXp(_By’"v')
ij ij

i

El(nd) + EI(I‘Id) exch - shell + Z A;"d eXp(—B ) (82)
ij
l/
E(gls)p + E(glsp exch — Z Ad’SP exp( ij ) Zf ( l
i,j n=6,8,10 i,j l/

g

where A;’wh, A;lec,A;’d, Afi“p, and A;hf are the prefactors for each term, and B, are the exponents and
utilized in all the Buckingham-type terms. These Buckingham-type terms were used to account for short-

range charge penetration effect, which is proportional to the overlap of electron densities. f, ( ﬂ, ) is the

Tang-Toennies damping function and used to damp both Coulomb and dispersion interactions; U, , is
the total Drude oscillator polarization energy and considered only for adsorbate-adsorbate interactions;

C!, CJ, Cj, are dispersion coefficients.
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