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PROFILES OF DISKS IN ROTATIONAL AND HYDROSTATIC EQUILIBRIUM 

1

2

3

2



The equations that determine the rotational and vertical 
equilibria of the disk are respectively, in spherical coordinates:
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∂tρg + ∇ ⋅ (ρgv) = 0

∂tρd + ∇ ⋅ (ρdu) = 0
∂t(ρgv) + ∇ ⋅ (ρgv ⊗ v + p𝖨) = − ∇p − ρg ∇Φ − fd

∂t(ρdu) + ∇ ⋅ (ρdu ⊗ u) = − ρd ∇Φ + fd

Σg(r) = Σ0 ( r
rp )

−α

,

Dust disk

Planet dusty disk model
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fd = ΩKSt−1(v − u) .

St =
π
2

sdρs

Σg
,

ρd = ϵρg Hg = Hd

Drag force

Dust feedback on the gas is included!

Note: we also consider thin layered dusty disks with Hd =
αd

αd + St
Hg .

We can perform 3D high resolution 



 multi fluid simulations using FARGO3D code
(Nr, Nθ, Nϕ) = (H/100,H/100,H/100)


