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Ø ICMIS is the International Conference on Mathematics & Information Science
Ø This Conference will be held in Zewail City of Science and Technology, February 5 to 7, 2015.

ICMIS 2015 is part of  a series of  conferences dedicated to bringing top scientists, researchers and technologists to Egypt thereby 
helping to raise Egyptian science and technology  to the highest international standard, raise awareness of  governments and 
industry  in Egypt to the importance and excitement of  new research and development in technologies, and engender collaborations 
and research exchanges in Mathematical Science, Business, Information Systems Engineering and Technology.

Shaaban BAKR,  BCAM Postdoc Fellow, participate in this 4th edition of ICMIS, he will deliver the talk:

               3D Simulations of Marine CSEM measurements using dimensionally adaptive methods

In resistivity geophysical measurements, it is sometimes possible to divide the subsurface resistivity distribution as a one-dimensional 
(1D) contribution plus some higher-dimensional inhomogeneities. Assuming this scenario,  we split the electromagnetic  field into their 
primary and secondary components, the former corresponding to the 1D contribution, and the later to the 2D (or 3D) inhomogeneities. 
In this article we introduce new dimensionally adaptive methods which are based on the application of a secondary field formulation. 

The key advantages here are the following: (1) the primary field employs a semi-analytical 1D solution rather than the traditional 
solution over a homogeneous space.  Thus,  there is  no need to heavily discretize the areas surrounding the source nor the solution 
produced by the background 1D layered formation. (2) The secondary field employs a Fourier finite element (FFE) method rather than 
the traditional full 3D finite element method.  Thus, there is no need to discretize the full 3D domain. In that way, the focus is only on 2D 
and 3D effects, leading to a better approximation of the solution using a coarser discretization (fewer elements and number of Fourier 
modes). Numerical results show that savings on this dimensionally adaptive method due to the use of the proposed secondary field 
formulation and FFE method are as large as $87\%$ in terms of the number of unknowns, without any sacrifice in accuracy.
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