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Abstract. We study the existence, uniqueness and regularity of the solution of
the initial value problem for the time dependent Schrodinger equation ίdu/dt =
(—l/2)Δu + V(t,x)u, u(0) = u0. We provide sufficient conditions on V(t,x) such
that the equation generates a unique unitary propagator U(t9 s) and such that
U(t,s)u0eC1(U,L2)nC°(R,H2(Un)) for u0eH2(Un). The conditions are
g e n e r a l e n o u g h t o a c c o m m o d a t e m o v i n g s ingular i t ies of t y p e \x\~2+ε(n ^ 4) o r

\x\~n/2+8(n^3).

1. Introduction, Assumptions and Theorems

In this paper, we study the existence, uniqueness and regularity of the solution of the
initial value problem for the time dependent Schrodinger equation in Un:

ίdu/dt = - (1/2)4M + V(t,x)u, ί e [ - T, T] - /Γ, xeU",

u(s9x) = u0(x), (1.1)

where A = d2/dx\ + ••• + d2/δx2 and V(t,x) is a real valued function. We regard
Eq. (1.1) as an evolution equation in the Hubert space Jf = L2(Un):

ίdu/dt = H(t)u, H(t) = - (1/2)4 + V(t9 x), u(s) = w0? (1.2)

and treat the problem by using the perturbation technique and the well-known
LP — IΛ-type estimates for the free propagator exp(ΐί4/2). We shall give sufficient
conditions on V(t,x) such that Eq. (1.2) uniquely generates a strongly continuous
unitary propagator {U(t,s)} on jtf, and such that U(t,s)uoe
C(/ r,H 2([R n))nC 1(/ r,Jf )) for every w0eiί2(ίR"). The conditions are general
enough to accommodate potentials which have moving singularities of type
| x Γ 2 + ε for n ̂  4 a n d \x\~n/2+E ίorn^3,ε> 0.

We consider, along with Eq. (1.2), the integral equation

u(t) = U0(t - s)u0 - i] U0(t - τ)V(τ)u{τ)dτ, (1.3)
s

where U0(ή = exp(ίtΔ/2) and V(ή is the multiplication operator by V(t,x). For an
interval / and m, p ̂  1, Lm'p(/) is the Banach space of Lw(ίRπ)-valued p-summable


