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Modeling the coevolution of dust and magnetic turbulence in planetesimal formation
stages
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Planet formation begins with the growth of dust grains to planetesimals. In this
research project, we have focused on the roles of protoplanetary disk turbulence in planetesimal
formation processes and have investigated how the intensive of magnetic disk turbulence evolves with dust
growth. Specifically, (1) we analyzed the transport of magnetic fluxes (the seeds of magnetic turbulence)
within a protoplanetary disk, and found that there is an upper limit on_the magnetic flux strength in a
steady disk; (2) we for the first time modeled plasma heating by magnetic disk turbulence, and found that
the heated plasma stabilizes the magnetic turbulence, promotes grains’ negative charging, and thereby
slows down the collisional growth of the grains.
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