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In this work we have shown that the memory function

formalism of the response transport theory, reduces

to the expression that we already have obtained ear-
lyer from the Kubo formula. In that way the Laurent

series expansion into scattering parameter g, i8 ap-
plicable to this. formalism.

In paralel with the Kubo formulal), there exists
another version of the linear response transport theo-
ry, which is usually called the memory function forma-
lism2'3), and in which the elctric conductivity o (z) is
expressed by the memory function r (z) as follows:

2 (=i {Pp_|P )
olz) = ) (S ——<—"|—L>— (1.1)
(z-Q+i-z (2))

where
0

£(z) = - I at e2* (M9 oF, | or, ) (R, IR, 7! (1.2)
The quantity QF, is the so called orthogonal projection
of the internal force Fx that affects the system of car-
riers, and the expression (1.2) for :z(z) is the Laplace
transform of the orthogonal forces time correelation fun-
ction.

In the derivation to be performed, we use the next
relations valide for the superoperators of Liouvillean
L, Projection operator p, Orthogonal projection operator
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Q, and frequency 22'3):

1 _ 1 _ 1 1
(z-To) -~ (z-0) ~ (z-to) ¥ Tz-1)’

(1.3)

P~ = P, Q" =20, PQ = 0, F,= iLPx. {1.4)
and also the Hermitean character of L, P, anq Q. Iun
that way the expression (1.2) for r(z) can be reduced
to the next equation:

-imNE (2) = 1.a(z)-(2)I(2)alz), (1.5)
where we have introduced the abbreviation I (z):

alz) =(F | =2 Ir, ). (1.6)
The term a(2) really is the Laplace transform of the
full forces IFx> time correlation functions as follows:
0
izt
alz) = j at e *EF, (2) |Fy ) (1.7)

From (1.5) one gets for I (z):

z-a(z)

2(2) = IG5 () -mNz) (1.8)

Now let us observe equation (1.8) for z + 0. Since
we suppose that the dc conductivity is finite, 0(0)<e,
from equation (1.1) we immediately conclude that here
must be £(0) # 0, and therefore the right side of the
equation (1.8) must be nonvanishing for z + 0. It is
easy to conclude that the right side of the equation
(1.8) will be nonvanishing if and only if the next re-
lation is fulfilled:

(=i.a(z) - mN2Z) = v(z), (1.9)

where v(z) is a function of z which with z + 0, tends
to zero like zz. The equation (1.9) implies a(z) + O,
for z + 0. From the equation (1.9) z is:

z = (=) (-ia(z)-v(z)). (1.9)

Inserting this z into the equation (1.8), we get for
z(z):
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a(z) (i.a(z2)+ v(2))
mN (i.a (2)+mN2z) )

The right side of the equation (1.8) or equivalently
(1.10), for z +» 0 are indeterminate rations of the

£(z) = (1.10)

form 03/02, and after applying L’Hospital rule twice
in succession to (1.10) we find for I (0) the expression:

2 (0'2)

-z (0) = (ﬁ) ' (1.11)
where o~ and a" are the first and the second derivati-
ves in z of a(z) as given by the expression (1.7), ta-
ken for z = s + +0. Incerting I (0) as given by (1l.11)
into the expression (1.1) we get the expression for
0 (0) = a, that we already have got in our previous
work4) which may be developed into a Laurent series
in the scatering parameter g.
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