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Abstract： 

We present some 

structure-preserving and 

energy-stable finite element methods 

for solving incompressible 

magnetohydrodynamics (MHD) 

systems. The magnetic Gauss’s law 

(div B = 0) is precisely preserved on 

the discrete level by means of 

appropriate mixed formulations and 

appropriate finite element spaces for 

various physical variables. Based on 

mathematical structures of the MHD 

system, we design block diagonal and 

triangular preconditioners which are 

robust with physical and 

discretization parameters. 
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