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Consider the stochastic PDE:
% = (Lu)(t,x) + o(u(t, x))F(t, x) for (t,x) € (0,00) x R"

L = [2(R")—generator of Lévy process {X;:}tso = L = —W(&).
o : R — Ris Lipschitz, |o(x) — a(y)| S [x — y]-

F:Q — S'(Ry x R") is centered Gaussian with
E (F((pl), F(gpz)) = fooo fRn(‘Pl * 03)(t, x) [(dx) dt, for a non-negative
definite measure . Formally, E(F(t,x)F(s,y)) = 6(t — s)[(x — y).

Bochner-Minlos-Schwarz theorem = I = [i with fRn (1+H£|I))k < 00.

[Dalang '99, Khoshnevisan-Foondun '13] A random-field solution
{u(t,x)}esoxern exists iff [, 1+’§(:f,)(£) < 00.

u(t,x) = (P uo)(x) + [y Jan Pe—s(x — y)o(u(s, y))F(ds dy).
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@ [Walsh '86] Ind=1: for L=Aand T =6, v € C,“oc 2 (R4 x R).
@ [Sanz-Solé '00,'02] For £ = A: [, 1+R+(§)))1,, < oo for some

776(0,1):>ueC 2 (Ry x R™).

loc

° [Khoshnevisan-Sanz-SoIé '23] For 0 = 1: [, H”é”:j(g) < oo for some
€(0,1) « ueCi P (R, x R").
@ Assume:
o liminfe| oo S = loo > 0 for I € (0,2)
Re W(¢
* Jersn T d€ < oo forlo € (0.1)
o |[ImW(&)] < ReW(¢) near 0.
@ [S. '25]

fRnW<ooforsomene(0,1) — uecCt "%7(]R+><R”)_

loc

@ Moreover, the conditions are equivalent.
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Sketch of proof

© Moment estimates: E(||X;["*) < t® Vk e (0,%).

@ [l—estimates:

°
h «
|pe(x + h) — pe(x)] dx < % for some a € (0,1)
Rn
° o
|Prse(x) — pe(x)] dx < i—; for some v € (0,1)
]Rn
°
sup sup E (Ju(t,x + h) — u(t,x)[*) < ||h|*"  Vp>1
[0,T] xeRn
°

sup sup E (|u(t—|—5,x) — u(t,x)|2p) < |5|% Vp>1
[0,T] x€Rn
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