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A H . Boundary trace of birth-death type random walks on hyperbolic graphs

. A metric space viewed at different locations and scales has a natural Gromov-hyperbolic
graph structure. Inspired by this viewpoint, we study a class of reversible random walks of birth-
death type on hyperbolic graphs, and analyze the Na'im-Doob formula for the Dirichlet energy
of their boundary trace processes. Our main result includes doubling properties of the harmonic
measure and sharp estimates of the Na'im kernel on the topological boundaries.
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A H . Aninfinite dimensional balanced embedding problem

#E . We investigate the problem of balanced embedding of a non-compact complex manifold
into an infinite-dimensional projective space. We prove the existence and uniqueness of such an
embedding in a model case. This is based on joint work with Song Sun.

EX (HEKRFE)

A H . Sharp local Lp estimates for the Hermite eigenfunctions

. We investigate the concentration of eigenfunctions for the Hermite operator H=—A+]|x|2
in Rn by establishing local Lp bounds over the compact sets with arbitrary dilations and
translations. These new results extend the local estimates by Thangavelu and improve those
derived from Koch-Tataru, and explain the special phenomenon that the global Lp bounds
decrease in p when 2<<p<<2n+6n+1. The key L2-estimates show that the local probabilities
decrease away from the boundary {|x|=\A}, and then they satisfy Bohr's correspondence
principle in any dimension.
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A H . Mixing flow and advection-diffusion-reaction equations

$ZE: In the study of incompressible fluid, one fundamental phenomenon that arises in a wide
variety of applications is dissipation enhancement by so-called mixing flow. In this talk, | will give
a brief introduction to the idea of mixing flow and the role it plays in the field of advection-
diffusion-reaction equation, such as the famous Keller-Segel equation for chemotaxis. | will also
discuss about the examples of such flows in this talk.



