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EIGENFUNCTION EXPANSIONS AND SCATTERING THEORY 
FOR PERTURBATIONS OF - A 

NORMAN SHENK AND DALE THOE 

1. S.urvey of results. Let ft be the unbounded domain exterior to a 
compact C2 hypersurface F in Rn (n = 2) and q(x) a real-valued func
tion such that e2a\x\q(x) is bounded and uniformly a-Holder con
tinuous in f i U r for certain constants a > 0 and 0 < a < 1. 

We let H denote the selfadjoint operator — A + q in L2(12) acting 
on functions which are zero on T. Specifically, we define 

D(H) = {g : (d/d%)«gE L2(fì) for \a\ ^ 2 and g | r = 0}, 

Hg= - A g + 9 g f o r g G D(H). 

Here differentiation is interpreted in the space £ò'(fì) of distribu
tions on fi and g | r is interpreted in an L2 sense (see §4). 

We treat H as a perturbation of the selfadjoint operator H0 = — A 
inL2(R"), 

( L 2 ) D ( H 0 ) = {f : (dldxYf <=L*(R«) for \a\ ^ 2 } , 

H o / = - A / forf G D(H0). 

The Fourier transform 

(1.3) fe) = l.i.m. (2TT)-»'2 J [ B j(x) «-«*•«& ( | <E fi») 

is a unitary map 

L2(R")Bf^>fEL2(Rn) 

which "diagonalizes" Ho, i.e., which transforms Ho into multiplica
tion by |£ |V 

(1.4) (Hoif(l) = KI2/(£). 

The plane wave &x'* is an eigenfunction of the differential operator 
- A , 
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