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Abstract：
The prevalence of substructures in the outer protoplanetary disks (PPDs), as a

major observational revolution over the past few years, calls for new

perspectives in our understandings of planet formation. Among various stages

of planet assembly, the most uncertain include the formation of planetesimals

out of dust particles, and how planet embryos interact with the PPD and accrete

gas. I will start from an overview on the gas dynamics of the outer

protoplanetary disks, highlighting the role of magnetic fields and turbulence. I

will then present high-resolution hybrid simulations of gas and dust under

realistic level of disk turbulence, showing that planetesimal formation

preferentially occur in disk substructures. I will next present simulations of

planet-disk interaction in magnetized PPDs, where a Jupiter-mass planet carves

deeper gaps with distinct features in gas kinematics. Further zooming in leads

to the formation of a circumplanetary disk (CPD), and I will finally describe our

ongoing radiation hydrodynamic simulations of CPDs with implications on

satellite formation.
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