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Invariant Gibbs measures and propagation of randomness for nonlin-
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The study of propagation of randomness in the context of dispersive PDEs can be traced
back to work by Lebowitz—Rose—Speer (1988, 1989) and Bourgain (1994, 1996) concern-
ing the Gibbs measure for nonlinear Schrédinger equations. Since then there have been
substantial developments of their ideas by many different researchers. In the last few
years, this field has seen significant progress and many new ideas and methods have been



introduced. The aim of this talk is to briefly review these recent developments (random
averaging operators and random tensor theories) and describe some of the foundations
upon which these recent developments have built upon, in particular Bourgain’s seminal
work on the subject.
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Understanding the structure of the stable homotopy groups is a classical problem in al-
gebraic topology. The major approach is via various spectral sequences. We will give a
review on some new insights on the structures of these spectral sequences: the deforma-
tion theory relating the Adams and Adams—Novikov spectral sequences, the periodic and
vanishing properties of certain slice spectral sequences, etc. We will also give some exam-
ples of these methods in concrete computations, including the stable homotopy groups of
the spheres which leads to the resolution of the longstanding Kervaire invariant problem.
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Counting I-adic and p-adic coefficient objects over finite fields
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Deligne formulated a series of conjectures concerning the counting and study of arithmetic
coefficient objects on curves over finite fields, with the aim of understanding the arithmetic
and geometric structures underlying them. Roughly speaking, coefficient objects are linear
objects encoding arithmetic information of algebraic varieties; examples include I-adic local
systems and p-adic F-isocrystals. These conjectures also suggest certain Lefschetz-type
phenomena, relating the counting of coefficient objects to fixed-point phenomena on moduli
spaces.

In this talk, | will discuss some results and conjectures surrounding these questions. |
will first recall the background and several results on counting I-adic local systems. | will
then turn to the p-adic setting, where overconvergent F-isocrystals can be viewed as fixed
points of a Frobenius-type operation on a moduli space of vector bundles with connections.
| will conclude by discussing ongoing work on a Lefschetz-type fixed-point formula in this
setting.
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