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Abstract. We show that at the special energies E = 2 cos np/q, the invariant
measure, the Lyapunov exponent, and the density of states can be extended to
zero disorder as C® functions in the disorder parameter. In particular, we
obtain asymptotic series in the disorder parameter. This gives a rigorous proof
of the existence of the anomalies originally discovered by Kappus and Wegner
and studied by Derrida and Gardner and by Bovier and Klein.

1. Introduction
The one-dimensional Anderson model is given by the random Hamiltonian

H=H,+AV on [*Z),
where
(How)(m)=u(n+ 1)+ u(n—1), ueZ,

and the V(x), xeZ, are independent identically distributed random variables with
common probability distribution u. We will write h for the characteristic function
of p, i.e. h(t) = [ e~ " dp(v). The real parameter A will be called the disorder.

In this article we will always assume that u has finite moments of all orders
and is not concentrated in a single point; we normalize u by

fvdu()=0, [viduw)=1.

The eigenvalue equation associated with H is

u(n + 1)+ u(n — 1) = (E — AV(n))u(n). (1.1)
Setting
Z(n)= u(:(ﬁ)l)ek =Ru{ow},
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