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1. Introduction. A quantum mechanical particle in R interacting with
a potential V(x) which approaches zero as [xl --’ o is expected either to be
bound with negative energy or to be scattered, behaving as -- =t= o like a
free particle. This dichotomy would be reflected mathematically by a repre-
sentation of the Hilbert space

(I.i) (R) (R(2)

where 0% is the subspace spanned by all negative energy eigenvectors of the
tIamiltonian operator H Ho -t- V (Ho --h), and (R(2) is the range of
the wave operator

(1.2) 2(H, Ho) s-lim e’"e-’’.

(The statement (1.1) is meant to imply (2+) (R(2_).)
The problem of proving (1.1) can be divided into four parts:

(1.3) Existence of the limit (1.2).

(1.4) Absence of positive eigenvalues for H.

(1.5) 6t(+) ,, (the range of the absolutely continuous part of E(.),
the spectral family of H.)

(1.6) .o {0} (*.c is the range of the singular continuous part of E(.).)

For V(x) _-< C Ixl-, , > 1, this program has been carried out (see [6]) except
for one gap: for , < 5/4 (1.6) has not been proved, although a proof of (1.6)
under more general circumstances was announced by S. Agmon at the 1970
I. C. M. in Nice. For 0 < , _-< 1 the situation is different. Since the wave op-
erators fail to exist in general [4], problems (1.3) and (1.5) must be reformulated.
Also, positive energy eigenvalues may actually exist if V oscillates badly.
Problem (1.4) has been solved for potentials which do not oscillate too badly
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