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ABSTRACT

The one-dimensional white noise model is a simple problem of
disordered systems for which an exact expression of the density of
states exist. Halperin used the one-electron Green's function method

to obtain the following exact asymptotic form for the density of

states,
P..(E) _ A(E) | exp {_B(E)
as 2t 2 2t }"

where the functions A(E) and B(E) are defined by

A(E) = 8 (-E),
- b
B(E) = sé',g,(—E)”z ;
S

However, the method of Halperin is not useful of handling the disordered
phenomena in three-dimensional real systems.‘For this purpose, Halperin
and Lax developed a theoretical method based on wave mechanics, and they
found that as a first order approximation and a second order approximation,
the density of states in the one-dimensional white noise model are given

respectively as



HL
gy B =3 A2(E) . oup B(E) y,
/5 g : &
and (E) e A(E)

Recently Sa-yakanit used the path integral method to calculate the
density of states for the one-dimensional white noise model. Using the

first cumulant approximation, he found that

p®) = VEL By @] 28}

In this thesis, we extend Sa-yakanit's work by treating the

complete first cumulant, and find that

1/2

p1(E) = e-l/z. 4/571'.1\(E) . exp (.
6 2g

wi=
L]
|m
Cand
=
A
)

We have also calculated the second cumulant correction. The effect is

to change the numerical factor in front of B(E) from (301/2 to (3031 (_)
3 3072

= 1.0097. A comparison of the present results with the results of

Halperin and Lax is given.

1/2
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