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1-D gas+dust disk evolution 
with the MDWs

Why the Magnetically-driven disk winds (MDWs) ?
- The main driver of the protoplanetary disk evolution?

- Impacts on the dust distribution in disks?
ALMA partnership+15 Suzuki+10

Both observations and MHD simulations 
indicate that the turbulence doesn't work well, 
at least near the midplane.

Another driver of disk evolution is needed. 
The MDWs are prime candidates for it.
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Disk structure could be modified  
from the viscous accretion disks.

Dust distribution is also modified.

Drift limited phase 
with gas evolution

Growth dominated phase
at the inner part of the disk
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We found the conditions for a disk structure  
in which rapid dust growth occurs (Taki+2021).

The disk structure is determined by the balance 
between     and   (Taki+ in prep.).αrϕ , αϕz Cw
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We test three cases of the wind-torque model.

The pressure gradient profile is  
crucial for grain growth.

Zero -dependentΣ constant
w/ rapid grain growth w/o rapid grain growth

Time evolution

Snap shots

What does determine the pressure gradient profile?
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Assumptions:

isothermal

This estimate almost reproduce radial gas profiles.

← Analytically solvable  
under the above assumptions
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