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THE FRACTIONAL LAPLACIAN: PROBABILISTIC STRUCTURE AND EXTENSIONS
RELATED TO LEVY PROCESSES

We will discuss selected topics related to the fractional Laplacian A*/2, We will con-
struct from the first principles the semigroup of the operator and the corresponding
stochastic process—the isotropic a-stable Lévy proces in R? [5]. Here 0 < a < 2 and
d = 1,2,.... The underlying probabilistic structure facilitates definitions and leads to
quick applications in analysis. It also generalizes easily to other nonlocal operators/Lévy
processes. We will define the Green function and Poisson kernel of A%/2 for open sets
D C R4 and explain their interconnections [3, 4, 10, Y]. I plan to cover some specific
applications with focus on the Lévy systems [10]. If time permits, I will present appli-
cations to Fourier multipliers on I”, which can be obtained via martingale transforms of
Lévy processes [1]. Other developments may also be mentioned [8, 7, 6, 2] depending on
the interests of the audience.

Prerequisites: Functional analysis, Partial Differential Equations and Probability, basic knowledge.
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