
The moving tetrahedron 

mesh hydrodynamics  

for numerical simulation  

оf galaxies  

Dr. of Sc. Igor Kulikov 
Institute of Computational Mathematics  

and Mathematical Geophysics SB RAS 

Novosibirsk, Russia 
 

kulikov@ssd.sscc.ru 



2 

Star Formation 

A new numerical method based on the 

mathematical apparatus of moving 

geodesic tetrahedron meshes is 

proposed. This approach allows to 

simulate spherical objects without 

features that occur when the spherical or 

cylindrical coordinates are used.  

The method for solving hyperbolic equations is described in 

detail. The numerical method and  the approach to 

constructing grids developed in the article made it possible to 

obtain a numerical solution that is invariant with respect to the 

rotation in Cartesian coordinates, which in turn allows to use 

this approach  quite effectively for modeling arbitrary spherical 

astrophysical objects. 
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The geodesic mesh 
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Tetrahedron mesh 
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Hydrodynamics solver 
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Poisson FEM solver 
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Moving mesh tetrahedron mesh 
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Evrard collapse 
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Conclusion 

 A new moving mesh hydrodynamics 3D code 

 A geodesic mesh using for spherical object 

 A new parallel hydrodynamics & gravity solver 
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