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Abstract： 

We develop a simulation code for interaction between 

the proto-planetary disk and embedded proto-planets. 

Several numerical schemes are considered and 

compared to solve both viscous and inviscid 

hydrodynamics (Euler) equations in a 2-D polar grid. 

The coupling between the disk and planet motions is 

carefully examined. Several capabilities are added to 

the code to accommodate the need for different 

simulations: multiple planets, and 1D axis-symmetric 

or fully 2D self-gravity solver, variable viscosity, 

accretion, and Lagrangian adaptive mesh refinement 

(AMR) around planet. Our hydro algorithm is at least 

an order of magnitude faster than standard Godunov 

solver. Our parallelized 2D self-gravity solver costs 

less than 10% of the total computational cost. The 

embedded Lagrangian AMR speeds up our 

computation by another order of magnitude.  
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