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The Schr̈odinger equation under consideration is of the formi∂tu = 1
2

∑
j[i∂j + Aj(t, x)]2u +

V (t, x), j = 1, · · · , n, t ∈R, x ∈Rn, where∂j is the component of the gradient∂x and both the
vector-potentialA = (A1, · · · , An) and the scalar potentialV are real-valued. LetBjk = ∂jAk −
∂kAj and assume that:|∂α

xA(t, x)|+ |∂α
x∂tA(t, x)| ≤ Cα for any multi-indexα; |∂α

xBjk(t, x)| ≤
Cα(1 + |x|)−1−ε for someε > 0; ∂α

xV is continuous for anyα, and|∂α
xV (t, x)| ≤ Cα for |α| ≥ 2.

Define
‖f‖2

Σ(2) =
∑

|α+β|≤2

‖xα∂β
xf‖2,

where‖ · ‖ is the norm inL2(Rn), andΣ(2) = {f ∈ L2(Rn): ‖f‖Σ(2) <∞}. A preceding paper
proved the existence inL2(Rn) of a unitary operatorU(t, s), depending ont ands ∈R, having
the following property: Letu0 ∈ C1(R, L2(Rn))∩C0(R,Σ(2)); then the Schr̈odinger equation
has a unique solutionu(·) = U(·, s)u0 satisfying the initial conditionu(s) = u0.

Now letS(Rn) be the space of rapidly decreasing functions and〈x〉= (1 + x2)1/2, 〈D〉= (1−
∆)1/2. The author proves the following theorems. Theorem 1: LetT > 0 be small,µ > 1/2, ρ ≥
0. Then there exists a constantCρ,µ > 0 such that fors ∈R,

∫ s+T
s−T ‖〈x〉−µ−ρ〈D〉ρU(t, s)f‖2 dt≤

Cρµ‖〈D〉ρ−1/2f‖2, f ∈ S(Rn). Theorem 2: LetT > 0 be small,p ≥ 2, 0 ≤ 2/θ = 2σ + n(1
2 −

1/p) < 1 andρ ∈R. Then there exists a constantCpρσ > 0 such that[ ∫ s+T

s−T

{ ∫
Rn

|〈x〉−2σ−|ρ|〈D〉p+σU(t, s)f(x)|p dx
}θ/p

dt
]1/θ ≤

Cpρσ‖〈D〉pf‖,
for s ∈R, f ∈ S(Rn). A maximal inequality and a summability theorem follow from Theorem 1.
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