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FHFHEFFERARELD RFZ:

Strong null structure of fluid PDEs

Abstract: We introduce the concept of strong null condition and discover that
incompressible fluid PDEs inherently satisfy such a condition. Analytically such a
structure plays a crucial role in improving the time decay rate of good unknowns. As a
consequence, we are able to prove the global stability of incompressible elastodynamics in
two dimensions which was a long-standing open question. Moreover, such a structure is
also revealed to be crucial in the study of global vanishing viscosity limit. This is a key
topic in both the theory of fluid mechanics and the analysis of partial differential equations.
In general, as long as the time is global, the verification of such a theory is highly
nontrivial and is thus open for most fluid systems. In the second part, we report our recent
results on the global vanishing limit of incompressible viscoelasticity (joint with Yuan Cai,
Fanghua Lin and Nader Masmoudi) and MHD (joint with Yuan Cai).

An introduction to inverse problems with applications in acoustic source problems
St

Abstract: Inverse problems in sciences aim at identifying unmeasurable parameters from a
set of observations which are produced by them. In this talk, we briefly introduce the
inverse problems by several examples, for example, X-ray computed tomography and
electrical impedance tomography. Furthermore, we illustrate the main idea of solving
inverse problems by an interior Helmholtz inverse source problem with multiple
frequencies.

An operator approach to holomorphic isometries on symmetric domains
E #l

Abstract: In this talk, we will survey some recent progress on holomorphic isometries on
symmetric domains. We will construct isometric holomorphic embeddings of the unit ball
into higher rank symmetric domains in an explicit way using Jordan triple systems, and
prove uniqueness results for domains of rank 2, including the exceptional domain of
dimension 16.
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