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Topics

The trimester program was roughly divided into two thematic halves. The
first one, from January to mid-March, primarily focused on harmonic anal-
ysis, for example on problems involving singular integrals, harmonic and
caloric measures, elliptic and parabolic partial differential equations, and
uniform rectifiability in Euclidean and non-Euclidean spaces. The second
half, accelerating towards the end of March, concentrated on geometric mea-
sure theory, for example on problems related to fractals, currents, Favard
length, Kakeya type problems, and the connections between these topics and
contemporary Fourier analysis. The boundary between the two halves was
soft, on purpose, and many residents’ stay in the program overlapped with
both thematic halves.

Goals

The main informal goal of the program was to bring together experts working
directly on geometric measure theory (GMT), or those aspects of harmonic
analysis and partial differential equations with close ties to GMT. Specific
scientific goals included making progress in the following topics (the list is
meant as indicative, and far from exhaustive):

e Dirichlet and Neumann problems for elliptic and parabolic partial dif-
ferential equations in domains with rough boundaries.

e Free boundary problems for harmonic and elliptic measures, in partic-
ular the connection of with rectifiability.



e Theory of parabolic uniform rectifiability, and of caloric measures in
domains with rough boundaries.

e Recently initiated theory of “harmonic measures” for sets with higher-
codimensional boundaries.

e The David-Semmes conjecture on characterising uniform rectifiability
in terms of the Riesz transform.

e Unique continuation problems and quantitative propagation of small-
ness for harmonic functions and solutions of elliptic PDE’s.

e The Favard length problem on characterising uniform rectifiability in
terms of orthogonal projections. Connections to Vitushkin’s conjecture
on analytic capacity.

e Old problems in the fractal geometric end of GMT: the Kakeya problem,
Falconer’s distance set problem, and the dimension of Furstenberg sets.

Organization

The trimester program was roughly divided into two thematic halves. During
both of them, a 1-week workshop was organised. The first workshop took
place between Jan 31 — Feb 4, and was entitled Workshop on Harmonic
analysis, Singular Integrals and PDEs.

The second workshop took place between April 4-7 and was entitled
Workshop on Geometric measure theory and Harmonic analysis. Addition-
ally, during the first half of the trimester, a Winter School on Harmonic
analysis and PDFEs was organised between Jan 24 — 28, featuring the follow-
ing mini courses:

e Guido De Philippis (Courant Institute): PDE constrained measures

e Steve Hofmann (Missouri): Quantitative rectifiability, and harmonic
and caloric measure

e Eugenia Malinnikova (Stanford): Frequency function methods in PDE

Results

The following list contains preprints and published articles by September
2023 which mention the trimester program in the acknowledgements.
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