
We use seismology to image large-
scale stellar magnetism

• Measurements of acoustic wavefield at the surface: 
O(1012) for the Sun and O(104) for stars 

• Parameters: O(106) magnetic field, flows, sound speed 

• Forward model: hyperbolic linear wave equation 

• We have a good starting model 

• Adjoint method with conjugate gradient / L-BFGS 
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We want PETSc-based wave 
solvers!

• Frequency-domain (implicit) solution of wave equation 

• Fast parallel solutions required to solve inverse 
problems 

• Typical grid sizes for appropriately-resolved domains 
~ 2563 

• Cartesian and Spherical geometry
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Preliminary work suggests 
forward solvers are expensive

• Convergence is slow, how to speed up? 

• Bigger stencils
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