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QUENCHED ASYMPTOTICS FOR SYMMETRIC LEVY PROCESSES
INTERACTING WITH POISSONIAN FIELDS

BY
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Abstract. We establish the quenched large time asymptotics for the
Feynman—Kac functional

Ex [exp(— z V¥ (Zs) ds)]

associated with a pure-jump symmetric Lévy process (Z¢);>¢ in general
Poissonian random potentials V¢ on Rd, which is closely related to the
large time asymptotic behavior of solutions to the nonlocal parabolic An-
derson problem with Poissonian interaction. In particular, when the density
function with respect to the Lebesgue measure of the associated Lévy mea-
sure is given by
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for some a € (0,2), 6 € (0,00] and ¢ > 0, an explicit quenched asymp-
totics is derived for potentials with the shape function given by p(z) =
1A |z|=% 8 for B8 € (0,00] with 8 # 2, and it is completely different
for > 2 and 8 < 2. We also discuss the quenched asymptotics in the
critical case (e.g., 8 = 2 in the example above). The work fills the gaps of
the related work for pure-jump symmetric Lévy processes in Poissonian po-
tentials, where only the case that the shape function is compactly supported
(e.g., B = oo in the example above) has been handled in the literature.
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