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ABSTRACT 

      In magneto hydrodynamic (MHD) simulation for Tokamaks, higher anisotropies of transport processes 
suggest the use of meshes aligned with the principal directions of the transport processes. To obtain high 
precision computation, it is necessary to generate flux aligned quad-meshes. However, the topologies of 
quad-meshes are not only determined by the topology of the physical domain, but also greatly influenced by 
the distribution of magnetic flux-surfaces. It is difficult to generate by an automated algorithm. In this talk, 
we will introduce the theory and algorithm to address this problem. 
 
First, a strict mathematical theory is introduced to prove the existence of a flux aligned quad-mesh;  
 
Second, we develop a geometric algorithm to generate flux aligned quad-meshes; 
 
Third, several examples are illustrated to show the effectiveness of the algorithm. 


