Computational electromagnetics

Introduction

Electromagnetic field is the foundation of all electrical and electronic systems. The computation of electromagnetic field is nowadays an indispensable tool and finds more and more uses in the design, analysis, control and diagnose of various electrical and electronic systems.
The objects of this course are multiples. First, let the students understand the basics of electromagnetic field phenomena and their relationship with the more familiar electrical circuits.  Second, provide to students the basic concept of various numerical methods, in particular the theory of the frequently used finite element method. Third, introduce the theory of modern computational electromagnetics, including the application of differential geometry in electromagnetics and the mathematical structure of the Maxwell equations. This course offers to students an overview of electromagnetic theory, numerical computation and industrial applications.
Contents

1. Electromagnetic field and electrical circuits

2. Brief review of vector analysis and Maxwell equations 

3. Finite element method and its application to electromagnetics

4. An introduction to exterior algebra and differential forms

5. Functional spaces, De Rham’s complex and Whitney elements 

6. Mathematic structure of Maxwell equations

7. Dual finite element formulations and energy bounds
8. Frequently used numerical methods for the computation of electromagnetic field

9. Application of electromagnetic field solver in IC design and verification

