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Brief descriptions

= This is the EAM potential in some analytical forms as in [Zhou 2004] and [Dai 2006].
= [t currently only applies to systems with a single atom type.

Potential form

General form

The site potential energy is
1
U, = 5 j%éi ¢(rij) + F(pi)-

= Here, the part with ¢(T‘Z j) is a pairwise potential and F’ ( pi) is the embedding potential, which
depends on the electron density p; at site 1. The many-body part of the EAM potential comes from the
embedding potential.

= The density F’ ( pi) is contributed by the neighbors of 2:
Pi = E f(rij).
J#i
s Therefore, the form of an EAM potential is completely determined by the three functions: gb, f, and F'.
The version by [Zhou 2004]

= The pair potential between two atoms of the same type @ is

_ A%expl-a(r/re —1)]  Bexp[—f(r/r¢ —1)]
1+ (r/ré — k)2 1+ (r/rd — X)20

https://gpumd.zheyongfan.org/index.php/The_embedded_atom_method_(EAM)_potential 1/3

¢™(r)



8/31/2020 The embedded atom method (EAM) potential - GRUMD

= The contribution of the electron density from an atom of type @ is

g2 expl=B(r/rt — 1)
1+ (r/re — 2020~

re(r)
= The pair potential between two atoms of different types @ and b is then constructed as

ab r) — l .fb(r) fa—(,r.)
=5 e )

= The embedding energy function is piecewise:

F(p) = ij(ﬁ - ) (p < 0.85p,)

¢™(r) + o™ (r)

3 7
F(p) =) F, (ﬁ - 1) , (0.85p, < p < 1.15p,)

F(p) = F, [1 ~In (pﬁ)n] (pﬁ)n (p > 1.15p,)

The version by [Dai 2006]

This is a very simple EAM-type potential which is an extension of the Finnis-Sinclair potential. The function
for the pair potential is

¢(r) = { (r—c)?3h gear™ r<c

0 r>c

The function for the density is

f(r):{(r—d)2—|—Bz(r—d)4 r<d

0 r>d

The function for the embedding energy is

Parameters

See [Zhou 2004] and [Dai 2006].

Potential file format

= The potential file for the version in [Zhou 2004] reads
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________________________________________________________________________________________________________________________________________________

s The last parameter cutoff is the cutoff distance which is not intrinsic to the model. The order of the
parameters is the same as in Table III of the paper by Zhou et al..

= The potential file for the version in [Dai 2006] reads

................................................................................................................................................

________________________________________________________________________________________________________________________________________________
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