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Brief descriptions

= This is the Tersoff-1989 potential corresponding to [Tersoff 1989].

= [t only applies to systems with one or two atom types. For systems with more atom types, one needs to
use the Tersoff-1988 potential.

= Even for systems with one or two atom types, the Tersoff-1989 potential is less general than the Tersoff-
1988 potential, but the Tersoff-1989 potential is faster.

Potential form
= Conventions:

= Uset,J,k,- - foratom indices.
= Usel,J,K,- - foratom types.

= The site potential can be written as
1
U, = 9 ch (rij) [fr(riz) — bijfa(riz)] -
J#1

= The function f( is a cutoff function, which is 1 when 7; i< R and 0 when 7; j > St and takes
the following form in the intermediate region:

1 ri;j — Rig
fo(rij) = |1 +cos|m :
2 S1; — Ry
= The repulsive function fR and the attractive function f, take the following forms:
.
fr(r) = Ape” ",

fa(r) = Brje #m.
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s The bond-order function is

where

gijk = 1

Parameters

Parameter | Units

Ay eV

B 1J eV

ALy Al

K1y A1

ﬂ T dimensionless
nr dimensionless
Cr dimensionless
d I dimensionless
h I dimensionless
R 1J A

S IJ A

X1J dimensionless

Potential file format

_|_
di
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1

bij = X1J (1 + /B?I Cin'1> " )

Gij = Z fo(rir)gijrs

k#i,j

2 2
Cr Cr

Tersoff-1989 potential for single-element systems

» In this case, X is irrelevant. The potential file reads

iter‘so-F-F_1989 1
EA B lambda mu beta ncd hR S

Tersoff-1989 potential for double-element systems

= In this case, there are two sets of parameters, one for each atom type. The following mixing rules are
used to determine some parameters between the two atom types 2 and j :

Ay = \/AIIAJJ;
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Brr= \/TBJJ,

Ri; = +/RiRyy;

Sty = \/TSJL
Arg = (A + Agr)/2
prg = (Brr + par)/2.

= Here, the parameter X7 = X710 needs to be provided. Xg9 = X11 = 1 by definition.

= The potential file reads

------------------------------------------------------------------------------------------------------------------------------------------------

i‘ter'so-FF_1989 2

EA_e B_0© lambda_© mu_© beta_0 n_|
iA_1 B_1 lambda_1 mu_1 beta_1 n_
ichi_el

[l ™)

________________________________________________________________________________________________________________________________________________
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