
Invited Talks 
 

Stefano Decio 

Title: Robin harmonic measure in rough domains 

Abstract: I will describe the construction of a harmonic measure that reproduces a harmonic function from 
its Robin boundary data, which is a combination of the value of the function and its normal derivative. I 
shall discuss the surprising fact that this measure turns out to be (quantitatively) mutually absolutely 
continuous with respect to surface measure on a wide class of domains that includes the complement of 
certain fractals. Based on joint work with Guy David, Max Engelstein, Svitlana Mayboroda and Marco 
Michetti. 

 

Alessandra De Luca  

Title: Unique continuation at boundary points for fractional elliptic equations  

Abstract: In my talk I will discuss a research project started in 2022 in collaboration with Veronica Felli 
and Stefano Vita, concerning with the validity of the strong unique continuation principle from the boundary 
for some fractional elliptic equations, via a classification of the limiting profiles of the blow-up solutions 
that in turn involves an Almgren type monotonicity formula. 

 

William Feldman 

Title: The pinning effect of dilute defects 

Abstract: We consider the Bernoulli free boundary problem with "defects", inhomogeneities in coefficients 
of compact support. When the defects are small and arrayed periodically there exist plane-like solutions 
with a range of large-scale slopes slightly different from the background field value.  This is the pinning 
effect. By studying the capacity-like effect of a single defect in the Bernoulli free boundary problem we can 
compute the asymptotic expansion of the interval of pinned slopes as the defect size goes to zero (at least 
for rational normals). This is based on joint work with Inwon Kim. 

 

Benjamin Foster 

Title: Propagation of smallness near codimension 2 for gradients of harmonic functions 

Abstract: Given a nonconstant harmonic function on the unit ball in n-dimensional Euclidean space, it is a 
classical result that its gradient vanishes on a set of dimension at most n-2. We discuss a quantitative 
extension of this result, which shows that if the gradient is epsilon-small in magnitude on a set with positive 
(n-2+delta)-dimensional Hausdorff content, then this smallness propagates to any compact subdomain of 



the unit ball. This threshold is sharp and improves the result of Logunov and Malinnikova which required 
the dimension of the smallness set to be close to n-1. This is joint work with Josep Gallegos. 

 

Nicola Garofalo 

Title: Strichartz estimates for a class of Schrödinger equations with a real drift 

Abstract: In his 1977 seminal paper, Strichartz established some a priori estimates for solutions of the 
Cauchy problem for the Schrödinger equation (among other PDEs). Such estimates play a pivotal role in 
the analysis of nonlinear equations and have since become the most fundamental tool in the study of 
dispersive phenomena. In my talk I will present some new a priori estimates of Strichartz type for a class 
of possibly degenerate dispersive equations with a real drift. I will give some motivation for their interest, 
and show that the broader framework provided by the relevant class of equations leads to the identification 
of new a priori inequalities, where the exponents of integrability of the solution are determined exclusively 
by the ``local homogeneous dimension" of a nilpotent Lie algebra naturally associated with the equation 
itself. This is joint work with Federico Buseghin.   

 

Connor Mooney  

Title: A half-space Bernstein theorem for anisotropic minimal surfaces 
 
Abstract: We will discuss a half-space Bernstein theorem for anisotropic minimal surfaces. In the 
isotropic setting, the known proofs rely on certain tools from GMT such as the monotonicity formula that 
are unavailable in the anisotropic setting. In contrast, the proof we will present uses flexible methods from 
the theory of fully nonlinear elliptic PDEs. This is joint work with W. Du, Y. Yang, and J. Zhu. 

 

Petronela Radu 

Title: Reaching Further: The Case for Nonlocal Interactions in PDEs 

Abstract: The emergence of nonlocality as a successful framework for capturing a variety of different 
physical phenomena has catalyzed research in many directions at the applied, computational, as well as at 
the theoretical levels. While models formulated with the classical continuum mechanics theory have 
brought huge developments in technology and science over the last century, the new frontier requires 
tackling discontinuous, singular, or irregular behavior encountered in many applications such as 
deformations and damage of solid bodies, phase transitions and image processing. To this end, the study of 
systems that allow low-regularity (possibly discontinuous) solutions becomes the critical center-piece. In 
this talk I will present basic nonlocal formulations for elasticity, diffusion, conservation laws, as well as 
some geometric aspects for studying perimeter and curvature for boundaries that lack (classical) C^2 
regularity. For the corresponding nonlocal systems of equations we will discuss recent results (most of them 
belonging to the nonlinear realm) that we have obtained with our students and collaborators, as well as 
ongoing problems and future directions. 



Giorgio Tortone 

Title: Some remarks on capillary cones with free boundary 

Abstract: We discuss the existence of minimizing singular cones with free boundary associated to the 
capillarity problem. Precisely, we provide a stability criterion à la Jerison-Savin for capillary 
hypersurfaces and show that, in dimensions up to 4, minimizing cones with non-sign-changing mean 
curvature are flat. We apply this criterion to minimizing capillary drops and, additionally, establish the 
instability of non-trivial axially symmetric cones in dimensions up to 6. The main results are based on a 
Simons-type inequality for a class of convex, homogeneous, symmetric functions of the principal 
curvatures, combined with a boundary condition specific to the capillary setting. This is based on a joint 
work with A. Pacati (ETHz) and B. Velichkov (UniPi). 

 

Zihui Zhao 

Title: Solutions to the one-phase free boundary problem asymptotic to the De Silva-Jerison cone 

Abstract: De Silva-Jerison cone is an axisymmetric cone and a well-known singularity model to the one-
phase free boundary problem, above the critical dimension. Together with Engelstein and Restrepo, we 
classify global solutions to the one-phase free boundary problem which are asymptotic to the De Silva-
Jerison cone.  

 

Jiuyi Zhu 

Title: Upper bounds of nodal sets for solutions of bi-Laplace equations 

Abstract: We investigate the nodal sets for solutions of bi-Laplace equations without using frequency 
functions. We obtain some delicate monotonicity and propagation of smallness results by Carleman 
estimates.  A polynomial upper bound for the nodal sets of solutions is obtained. 

 

 

 

 

 

 



 

Poster Presentations 
 

Hassan Babaei (University of Illinois at Chicago): Well-posedness of the electron magnetohydrodynamics 
(MHD) with partial resistivity 

Batuhan Bayir (University of Utah): Global Well-Posedness of a Nonlinear Fokker-Planck Type Model of 
Grain Growth 

Ataleshvara Bhargava and Nicholas Gismondi (Purdue University): Intermittent Singular Solutions of 
the Stationary 2D Navier-Stokes Equations in Sharp Sobolev Spaces 

Junyuan Fang (University of Tennessee at Knoxville): Harnack inequality for degenerate parabolic 
equations in nondivergence form 

Zhonggan Huang (University of Utah): Homogenization of a vertical oscillating Neumann condition 

Eric Kim (UCLA): Regularity of Crystalline Almost-Minimizers in the Plane 

Cornelia Mihaila (St. Michael's College): A definition of fractional k-dimensional measure 

Alvis Zhao (Rutgers University): Minimizing Eigenvalues of the Fractional Laplacian 
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