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This course aims to give theory and applications of the electricity and
magnetism. In this course, the electricity and magnetism are summarized
as an unified theory of a static, a quasi-static and a high frequency
electromagnetic fields. In addition to the summary of the theory,
practical applications of the electromagnetic field phenomena in industry
are introduced.
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1. Theoretical description of practical electromagnetic phenomena by
using Maxwell s equation.

2. Analytical solution to typical simplified problems of electromagnetic
field theory.
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No.1: Introduction. Concept of field theory.

No. 2: Summary of related mathematics (Vector analysis
Helmholtz’ s theorem)

No.3: Electrostatic field (Gauss’ law, conservative field, Poisson’s

Poincare’ s lemma

equation)

No.4: Magnetostatic field (Biot—Savart’ s law, divergence fee field
Ampere’ s law)

No.5: Magnetostatic field 2 (Vevtor potential,
Poisson’ s Equation)

guage transform, Vector

Ohm’ s law
No. 7: Particular solution to Poisson’s equation

No.6: Conservation law of charge

No.8: Examples of solutions to electrostatic field problem.

No.9: Boundary value problem

No. 10: Numerical analysis of electrostatic boundary value problem by FDM
No.11: Numerical analysis by FEM and BEM

No. 12: Electromagnetic force (Lorentz force
No. 13: Electromagnetic induciton (Faraday s law, eddy current)

Maxwell s stress tensor)

No. 14: Electromagnetic wave
No. 15: Advanced theory of electromagnetics (3D circuit model, Geometrical
optics)

Students are required to study by themselves 4 hours for each week
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/Grading Guidelines

The score of each students is evaluated by two reports (100%)
A grade of more than 60 is accepted for a credit.
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1. Students who have any questions on this course may visit to the
teacher during office—hours mainly

2. All of announcements on this lecture will be displayed on notice—board
3. Students who fail in examination must try in the next year
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An individual lecture is closely related to the previous lecture, and it
is important to understand the contents of the course systematically. It
is strongly recommend to understand each lecture and visit to the teacher
to question on unclear matters
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The lecture will be done in Japanese or English




