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1. Let A0 denote a self adjoint operator acting in a Hubert space H 
with spectral resolution E0x- We assume that for a fixed open interval 
S, the operator A0E0s has an absolutely continuous spectrum with 
uniform spectral multiplicity. Let A=A0+V be a closed operator 
acting in H such that D(V)^D(A0)=D(A)**D(A*)QD(V*) and 
A*=A0+V*. Suppose that there exists an €0 such that for 0<€<e0 

and X in 5, we have X ±ie(Ep(A), p(A) denoting the resolvent set of A. 
We wish to construct two complete, orthonormal sets of eigenfunc-
tions for the continuous part, Ae, of the operator A given a complete, 
orthonormal set of eigenfunctions for Ac

0. 
We first define the notion eigenfunction expansion. Suppose that 

B is a locally convex linear topological space, dense in H, such that 
the injection mapping from B into H is continuous. Let B* denote 
the dual space of B. ( , )H and || \\H will represent the inner product 
and norm in H and (u, w) will denote the sesquilinear pairing of B* 
and B (w&B*t uEB). 

DEFINITION. Let (Q, dœ) denote a cr-finite measure space. Suppose 
that there is a mapping w°(k, co) from 5XÖ into B* such that the 
transformation T° given by T°u = ûQÇk, oS) = (ut w°(X, co)) for each u 
in B may be extended to an isometry from Hg=Eo8H onto 3Q,S 

=L2(5XÖ). Also, suppose that (A0û)°(k, co) =X^°(X, co) for each u in 
D(A0) and a.a. points (X, œ) in SXQ. We shall refer to the mappings 
ra/°(X, co) as eigenfunctions and to T° as a spectral mapping of AoE08. 
We say that the set {w°(X, co)} gives an eigenfunction expansion for 
the operator AoE0s. 

In §2 we give sufficient conditions for the operator AEs to possess 
two eigenfunction expansions, where Es denotes a projection operator 
to be constructed presently. Employing these eigenfunctions, we 
establish the similarity of the operators AoEos and AEs as well as a 
time-dependent scattering theory. In §3 we apply these results to 
differential operators as well as to "gentle" perturbations. In this 
note we confine ourselves to the statement of results. All of the results 
will be proven in a subsequent publication. 

1 Work performed under the auspices of the U. S. Atomic Energy Commission. 
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