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We give conditions for the function gq(x) which guarantee unigqueness

of solutions to -Au(x) + Aou(x) - g(x)u(x) = £, where AO >0

: . 1
constant. We consider separately the cases for solutions in H

is a

and Lz.

; 1 . =
In fact we even prove existence of H solutions under the additional

assumptions q(x) > 0 and f € L2. We apply our results to the problem of

essential selfadjointness for a class of Schradinger operators and we are

able to prove an interesting generalization of a result due to Kato.

o 2 . :
Gaveau has proved a result similar to ours on L uniqueness. His

proof, however, depends on a probabilistic argument, while in contrast we

do not use any probability theory in our proofs.

AMS (MOS) Subject Classifications: 35a05, 35J10

Key Words: Bessel potential, Distribution, Measure, SchrSdinger operator
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SIGNIFICANCE AND EXPLANATION

The Schrédinqer wave equation is of fundamental importance in quavntum
mechanics. 1In the early 1930's von Neumann made use of the theory of self-
adjoint operators on a Hilbert space to place quantum mechanics on a firm
mathematical foundation. Thus it is important to know under what conditions
a Schrodinger operator with singular potential is selfadjoint on a Hilbert
space. The obvious Hilbert space is L2, the space of square-integrable
functions.

We consider Schrodinger operators of the form

2

d
s -ty
1 (ax. J

A3
]
It~

1,
with a singular potential g(x). The operator T + g is difficult to
- 2 . 2 : :
interpret as an operator on L since L functions are not necessarily

differentiable. This difficulty is circumvented by the following device:

define
e 4 2
(T + g)(u) =w for u,we L
if there is a sequence of infinitely differentiable functions ¢i € C:
; - 2
such that ¢i e L2 and (T + q)(¢i) +w in L. The problem now

is that T + q may not be well defined. If it is then we say T + q is

essentially selfadjoint and T + q is a selfadjoint operator on the Hilbert

2 ’ S :
space L . Our paper generalizes results of T. Kato on conditions which

juarantee T + q is essentially selfadjoint.

The responsibility for the wording and views expressed in this descriptive
summary lies with MRC, and not with the author of this report.
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