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Abstract. Lavine's results on time-delay ([10]) is extended to higher dimen-
sional Schrόdinger operators.

1. Introduction

In [10], Lavine proved the existence of a quantity called time-delay and gave its
representation formula which we call "Lavine's formula," for one-dimensional
Schrόdinger operators. The aim of this paper is to extend them to π-dimensional
Schrόdinger operators.

We consider Schrόdinger operators:

H = H0+V(x); H0=-Δ

on Jtf = L2((R"), and we suppose that the potential V satisfies

Assumption (V). V(x) = V1(x) + V2(x\ and there exists a constant ε > 0 such that
(i) Vl(x) is a C°°-function and for any α,

d V < _ 1 _ ε _ | α |

dx) 1 = α

(ii) the multiplication operator by V2(x) is compact from H2(U") to L2'2 + ε([R").
L2'a(U") = {φeL2

oc(Rn):(l + \x\)aφeL2(Un)} is the weighted L2-space of order α.
Then, as is well-known, H is self-adjoint; the wave operator defined by

W± = s-lim exp (if//) exp ( - itH0)
r-> ± co

exists and is complete: Ran W± = 3fac(H}', hence the scattering operator defined by
S = W*+ W_ is unitary.

For R > 0, let XR be a multiplication operator defined by

XR = XR(X)> XR(X) = X(\X\/R)'> 0 = X(x) = 1?

*(*)=! if x | ^ l , = 0 if |x |^2. (1.2)


