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TABLE 8.1. Green- Kubo relations for the transport coefficients in the form of Eqn (8.4.18)

K= Jm(l(I)J(O)) dt
0

K J(t) Name of current Eqn
d . .
D u,(t)= a—;xi(t) Particle velocity (7.2.8)
N Off-di 1 t of st
Via T o3 (1) = _d_ m Y u.()z(1) 1agonal component of stress (8.4.10)
dt 5 tensor
4 d ¥ Di ] t of st
agonal componen
Vg T(3n+) o5 ()-PV=—m ¥ u,(1)z(1)— PV o poneit of stress (8.5.13)
dt =) tensor
ol d N N
Vkg T?A J;’(t)=a y z,-(t){%mu?(t)+§ Y v[r,-j(t)]} Energy current (8.5.27)
i=1 ji
3*(BG/N d N, N
( '(ﬁ'_"—z/ )) D, j§(1)=—{(1"0) Y xy(D-c ¥ J'i.-z(‘)} Interdiffusion current (8.6.31)
ac PT dt i=1 i=1
d N
Vkg Tor JZ( t)=a Y gqixi(1) Electrical current (7.8.10)
i=1

Note: ¢ = N,/(N,+ N,); q; is the charge carried by particle i.
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334 MICROSCOPIC THEORIES
1.0 I I I —
(a)

o/

o
o
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Z(t)/Z(0)

(b)

0 0.8 1.6
w(10'3s1)

F1G. 9.5. Velocity autocorrelation function (a) and the associated power spectrum (b) of a
model of liquid rubidium. The points are molecular dynamics results (Rahman, 1974b), the
full curves correspond to the theory of Gaskell and Miller (1978a) (see Eqn (9.5.9)) and the
dashed curve in (b) is calculated from the theory of Bosse et al. (1978d) (see Eqns (9.5.16)).
The low-frequency peak in Z(w) arises from the coupling to the transverse current and the
shoulder at higher frequencies comes from the coupling to the longitudinal current.
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(a)

o
o
I
1

£(1)/£(0)

1.0&-

2(1)/2(0)

F1G. 9.7. Velocity autocorrelation function and the iated memory function (inset) of the
Lennard-Jones fluid near the triple point. The points are molecular dynamics results of Levesque
and Verlet (1970), and the curves are calculated from the kinetic theory of Sjégren (1‘9900)
before (full lines) and after (dashed lines) modification of the binary-collision term in the
memory function (see text). The unit of time is the quantity 7, defined by Eqn (3.3.5). After

Sjogren (1980a).



