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1 - Introduction: Maxwell’s equations in heterogeneous media
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1 –Motivation: an example of application (time-harmonic)

Microwave imaging system prototype (EMTensor): 
Cylindrical chamber with 5 rings of 32 rectangular waveguides 

Each waveguide alternately transmits an 
electromagnetic wave, 160 receiving 
waveguides:  repeated solutions of a 
Maxwell problem with different rhs.



1 – Introduction and motivation

James Clerk Maxwell



2 - Time harmonic 
problems
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3 – Optimised Schwarz methods



3 – Features of the method
�

�

�
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Effective transmission conditions for domain decomposition methods applied to the time-harmonic curl–curl Maxwell's equations

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=ZzHAiHkAAAAJ&citation_for_view=ZzHAiHkAAAAJ:lSLTfruPkqcC


Scalability (2 variants of optimised conditions)

Fixed subdomain size (1/4 pf wavelength): increase the 
number of subdomains by increasing the subdomain size. 



4 – Two-level preconditioners: in a nutshell

� Discretisation 
matrix A

Discretisation 
matrix A!



One level vs. two-level preconditioners

Add absorption and a second level (coarse space)



Theoretical result – GMRES convergence, precond. system

Domain decomposition preconditioning for the high-frequency time-harmonic Maxwell equations with absorption
M Bonazzoli, V Dolean, I Graham, E Spence, PH Tournier, Mathematics of Computation, 2019.

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=ZzHAiHkAAAAJ&citation_for_view=ZzHAiHkAAAAJ:U0iAMwwPxtsC


Numerical results – not covered by the theory (I)



Numerical results – not covered by the theory (II)

Order 2 FEs + fixed number of points per wavelength 



Medimax example



COBRA cavity



Ongoing and future work

�

�

�

�


