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We study on torus T, the stochastic partial differential equation (SPDE):

w(t,z) = Lu(t,z) + o(ult,z))W, t>0,z€T
(1)

u(t, x) = up(x), rel,

where L is the generator of a Lévy process X = {X;}, 0 € C°(R), and W is the space-time white noise. Furthermore, let & : Z — C denote the

characteristic exponent of X . Define

A Family of Seminorms

Theorem 1 (The Mild Solution). Theorem 2 (Malliavin Derivatives).
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If X’ =¢ X is independent of X, then X — X" has local time,
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Theorem 3 (Existence and Smoothness of Densit

It 1n addition to conditions (2) and (3), o 1s bounded below by some positive number ~

olx) >k >0, VereT (5)

and there are o < 3 € |1, 2] such that o < ;fl and

cn® < &(n) < Cn” (6)

then u(t, ) has a smooth density at every ¢t > O and x € T.



