Electromagnetic fields and waves: mathematical models and numerical methods
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Short description

The first part of this course gives a basic introduction to the mathematical foundations of the electromagnetic and acoustic field theory. The second part of the course deals with new numerical methods and efficient implementation of the Maxwell's  system in the time-domain.

Location and Dates

Department of Mathematical Sciences, fall semester 2011.

Introductory lecture:    

Thursday  September  15, 10.00-11.45, MVL 14.

 Aim of the course

After a successful completion of the course the students will be able to apply mathematical  methods for the analysis of the boundary value problems of the theory of wave diffraction and  propagation.  Students will be also able to handle numerical methods (finite elements, finite difference and domain decomposition methods) for solutions of the time-dependent Maxwell's equations. 

Target group

Graduate students in mathematics and physics.

Entry requirements

Basic undergraduate mathematics courses in calculus in several dimensions, vector analysis  and partial differential equations. 

Course organizers

Larisa Beilina (larisa@chalmers.se)

Yuri Shestopalov (youri.shestopalov@kau.se)

Teaching staff

Larisa Beilina (larisa@chalmers.se)

Yuri Shestopalov (youri.shestopalov@kau.se)

Course program

Introduction to the basic electromagnetic theory. Maxwell's and Helmholz equations. Statement and analysis of boundary value problems of the mathematical theory of wave diffraction and propagation in guides. Introduction to the integral equations method. Variational principles for electromagnetics. Finite element analysis in time domain. Finite element and finite difference methods for solutions of Maxwell's equations. A posteriori error analysis and adaptive error control in the finite element approximation of Maxwell's system.

Lectures

16 double hours.

Exam 

Project work with an written report.

Registration

Please contact the course organizers for information.
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