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ABSTRACT

This  conference  is  about  the  integration  of  three  concepts:  Controlled-Source  Source
Electromagnetic (CSEM) simulations for geophysics,  the Edge-based Finite Element Method
(EFEM) and High Performance Computing (HPC).

Nowadays, CSEM is one of the most important  techniques for reducing ambiguities in data
interpretation  for  hydrocarbon  exploration.  In  addition,  EFEM  is  already  very  popular  to
simulate  electromagnetic   problems  for  different  applications.  Last  but  not  least,  in  real
scenarios, 3D CSEM modeling is an expensive tool, in particular when it  fuels an inversion
process. However, the state of the art is marked by a relative scarcity in practice of robust codes
to  simulate  3D  CSEM  surveys  in  geophysics.  We will  shortly  describe  the  mathematical
formulation of linear edge elements without going into details. Furthermore, we go through the
particular issues related to the implementation of this method for CSEM. The latter allow us
describe the parallel Python code that we built to simulate CSEM surveys: PETGEM. 

PETGEM is a Python code for the scalable solution of EM on unstructured tetrahedral meshes. It
supports parallelism on shared and distributed-memory platforms. As result,  PETGEM allow
users to specify edge-based variational forms of H(curl) for the simulation of electromagnetic
fields in real 3D CSEM surveys with high accuracy, reliability and efficiency. We will show our
simulation results with special emphasis on the advantages and disadvantages of the method and
discuss future lines of work.
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