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The Schr̈odinger initial value problem is: i∂u/∂t = −1
2∆u +

V (t, x)u, u(0) = u0, t ∈ [−T, T ], x ∈ Rn. Define the Banach space
Lq,γ(T ) = {W :

∫ T
−T [

∫
Rn |W (t, x)|q dx]γ/q dt < ∞}; and assume V ∈

Lp,α(T ) + L∞,β(T ), p ≥ 1, α ≥ 1, β > 1, 0 ≤ 1/α < 1 − n/2p, which allows moving
singularities of type|x|−2+ε for n ≥ 4 and |x|−n/2+ε for n ≤ 3, ε > 0; then the problem has a
unique regular solution foru0 ∈ L2(Rn); ‖u(t)‖ = ‖u0‖ for |t| ≤ T ; the problem generates a
strongly continuous unitary propagator. More assumptions give more regularity.

Direct applications of the existing abstract theories lead to rather strong smoothness conditions.
Here the characteristic features of Schrödinger equations are taken into account; suitable Banach
spaces and estimates are introduced. The results follow from a contraction and from semigroup
theory.
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