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Phase transition solutions to a hyperbolic-parabolic system

modeling vascular networks
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W EHGEE : Blood vessel network formation in vitro demonstrates that endothelial cells randomly dispersing
on a gel substrate (matrix) can spontaneously organize into connected capillary networks with phase
transitions. This phenomenon has been called in vitro angiogenesis - a major factor of tumor growth. How
endothelial cells self-organize geometrically into capillary networks and how individual cells cooperate to
form the coherent patterns remain poorly understand biologically up to date. These coherent network
patterns cannot be explained by the macroscopic chemotaxis models that lead to point-wise blowup or
rounded aggregates, nor by the microscopic chemotaxis models that describe single cell behaviors.
However the damped hydrodynamic (hyperbolic-parabolic) chemotaxis model can numerically reproduce
the key features of remarkable networking patterns. In this talk, we shall report a result on the stability of
phase transition steady states to this hyperbolic-parabolic system in the half space with Dirichlet boundary
conditions under some structure assumptions on the pressure function.
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