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Brief descriptions

s This is the Tersoff-1988 potential corresponding to [Tersoff 1988].

= It is made to mimic the Tersoff potential in LAMMPS (https://lammps.sandia.gov/doc/pair_tersoff.html).

= The Tersoff-1988 potential is more general than the Tersoff-1989 potential, but when the Tersoff-1989
potential applies, it is better to use the Tersoff-1989 potential, because it is faster.

Potential form
= The site potential can be written as
1
U, = 9 ZfC(rij) [fr(rij) — bijfa(ri;)] -
Eal

= The function f( is a cutoff function, which is 1 when T < R and 0 when Ti; > S and takes the

following form in the intermediate region:

fo(ri;) = % [1 + cos (w%)] :
» The repulsive function fR and the attractive function f A take the following forms:
fr(r) = Ae it
falr) = Be s,

= The bond-order is

1

2n

bij = <1 +B" Z) J

where
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Parameters

Parameter

3™ T >

R 2 3 iy = a0

Units
eV

eV
A_l

A_l

Gijk = 7Y

dimensionless

dimensionless

dimensionless

dimensionless

dimensionless

A

A

dimensionless

A—m

dimensionless

Potential file format

= We have adopted a file format similar (but not identical) to that used by LAMMPS [1].

1+
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Gij = Z fC’(rik)gijkea(w—rik)m;

k#i,j

C2

(:2

d?2  d?+ (h— cos 0,j1)>

s The potential file for a single-element system reads:

‘tersoff 1988 1
/A_600 B_600 lambda_060 mu_600 beta 600 n_600 c_0600 d_60@ h_600 R_000 S_000

itersoff_1988 2

IA_008
1A_001
'A_010
iA_011
A 100
'A_101
iA_110
A 111

B_000
B_001
B_010
B_011
B_100
B_101
B_110
B_111

lambda_o00
lambda_001
lambda_010
lambda_011
lambda_100
lambda_101
lambda_110
lambda_111

mu_000
mu_001
mu_010
mu_011
mu_100
mu_101
mu_110
mu_111

beta 000 n_000 c_000 d_000

beta_o001

n_ool

c_oo1

d_ee1

beta_010 n_010 c_010 d_o10

beta_011

n_e11

c_011

d_e11

beta_100 n_100 c_100 d_100

beta_101

n_101

c_101

d_101

beta 110 n_110 c_110 d_110

beta_111

n_111

c_111

d_111

h_00@ R_000 S_000

h_eo1

R_001

S_eel

h_o1e R_010 S_o1e

h_e11

R_011

S_e11

m_000
m_001
m_010
m_011

h_100 R_100 S_100 m_100

h_1e1

R_101

s_101

m_101

h 110 R_110 S 110 m_110

h_111

R_111

S_111

= Can you guess the file format for a triple-element system?
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m_111

alpha_oo00
alpha_oe01
alpha_o10
alpha_011
alpha_100
alpha_101
alpha_110
alpha_111

gamma_000
gamma_001
gamma_010
gamma_011
gamma_100
gamma_101
gamma_110
gamma_111
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