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Let 0 ≤ V ∈ Lp
loc (1 < p < ∞). Then we consider the parabolic Schrödinger operator

A := ∂t −∆+ V in Lp(RN+1),

and define Ap := A with maximal domain D(Ap) := {u ∈ Lp; V u ∈ L1
loc, (∂t−∆+V )u ∈ Lp}.

Then the parabolic Kato’s inequality implies that Ap is m-accretive stated in [1].
If we have a separation property;

∥(∂t −∆)u∥p + ∥V u∥p ≤ M∥(λ+ ∂t −∆+ V )u∥p ∀u ∈ D(Ap),

then we obtain the domain characterization. To show it we restrict V = V (x, t) to the parabolic
reverse Hölder class (PRH)p for some p > 1.

To define the class (PRH)p we denote by K(X0, R) the parabolic cylinder of center X0 =
(x0, t0) ∈ RN × R and radius R > 0:

K(X0, R) := {X = (x, t) ∈ RN × R; |x− x0| < R, |t− t0| < R2}.
Definition. Let 1 < p < ∞. We say that V ∈ (PRH)p if V ∈ Lp

loc, V > 0 a.e. and there exists
a positive constant C = C(p, V ) such that
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for every parabolic cylinder K. Define C0 as the smallest positive constant C in (∗).
The purpose of this talk is to establish the following proposition (for part (a) cf. [2]).

Proposition. Assume that V ∈ (PRH)p. Then

(a) there exists δ = δ(C0) > 0 such that V ∈ (PRH)p+δ ;

(b) there exists 1 ≤ s < ∞ and c = c(C0) > 0 such that(
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for nonnegative functions g ∈ Lsp′

loc and parabolic cylinders K, where V (K) =
∫
K
V.

Based on this proposition we can prove the domain characterization stated in [1].

Theorem. Let 1 < p < ∞. If V ∈ (PRH)p, then there exists a positive constant Mi =
Mi(p, C0) (i = 1, 2) such that

∥V u∥p ≤ M1∥(λ+ Ap)u∥p, ∥(∂t −∆)u∥p ≤ M2∥(λ+ Ap)u∥p
for all u ∈ D(Ap). Consequently

Dp(A) = W
(2,1),p
V := {u ∈ Lp; ∂tu,D

2
xu, V u ∈ Lp},

i.e., the solution u of ∂tu−∆u+ V u+ λu = f (λ > 0, f ∈ Lp) belongs to W
(2,1),p
V .
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