Shifted and shifted-force potentials

To avoid that the total energy is not conserved

by introduction of the cutoff, the potential is
shifted

S, N ) v(r)—v(re) r<re
v (T) o { O T > Tc (1)
To avoid the discontinuity of the force at the
cutoff, the force-shifted potential is sometimes
introduced

SF(r) = { o(r) = v(re) — W (r — o) 7 <1

O T>Tc
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structural quantities

The density of the particle is given by
D) = (p(r)) = <z rer)) ()

In the homogeneous system ,0(1) = p= N/V.
In the same way we define the pair density
function as

P2 (r,1) = <Z PORICES HLICES I‘j)> (2)
i i

If we define R = r —r/ and assume that p(?)

depends on only R, then

p(2)(R) — <Z Z S(R—1' —r)é( — rj)>
1 / / /

— V</dr %:g;icS(R—Fr —1;)0(r —I'j)>
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The pair distribution function go(rj,r;) or g(r)
gives a probability of finding a pair of atoms
a distance r apart, relative to the probability
expected for a completely random distribution
at the same density.
(2)
p+</(r)
g(r) = —5—
P
v
— N2 225(1“—1'@') (1)
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The Fourier transformed density p(k) is defined
as

p() = [ dre Ty 5(r — 1))
Z e_ik'ri (2)

If we consider the reciprocal lattice vector of
the initial lattice for k, then for a solid, p(k) is
of order unity, whereas for a liquid it oscillates,
with amplitude O(N—1/2) about zero.



The static structure factor S(k) is defined as

SO = - (p)p(~k)) (1)

_ 1 —ik- T~ ik-r;

- ¥{ZT )

= 1+

1 <Z ) //drdr Zk.(r_r/)(s(r—ri)(S(P’—rj)>
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= 1+ N//drdr/e_ik'(r_r,)p(Q)(r,r’)

= 1+4p [ dre7g(r) (2)
S(k) = 1 —|—47r,0/d7°7° g(r)smkr (3)
por) = s [ 1500 - 1)dk (4)
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Time correlation functions and transport coef-
ficients

The mean-square-displacement(MSD) is defined
by

(Ie(t +to) — r(to)?) = ([r(t) —x(0)]?) (1)

The MSD may be independent on the tg in the
thermal equilibrium condition. For the short ¢,

r(t+to) —r(to) = v(to)t

(k) = £(0)7) = (v?(0))2 = B2 (2)
In the longer time limit, the MSD becomes
<|r(t) - r(O)|2> ~ 6Dt (3)

Here D is the self-diffusion constant.



Fluctuation-Disspation Theorem

Langevin equation
dv
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Bulk Phase: Agl

mixture : ¥ (Wurtzite) + 5 (Zinc-Blende) (|Jz(I:bcc, Ag t-site)
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Bulk Agl: Bonding Character
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Free Energy

—kBT In Q(N V, T)
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