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Z | This course introduces theoretical treatment of electromagnetic wave propagation in dispersive media. We begin with motion

of an electric dipole moment, and theoretically treat frequency dispesion of permittivity in dielectric media, such as causality,
which determines influences of past events on the present fields, and Krammers-Kronig relation providing a relationship
between real and imaginary parts of complex permittivities. In addition, energy conservation law in the dispersive media is
also derived. Another topic is periodic structures, especially focusing on their structual dispersions.
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REEHEEE Course Plan

No. IEH Topics AZ Content
1 B | WEF OB BHRFEROL I H W
% | Electromagnetic wave | Review of fundamentals
propagation in  dispersive
media (1)
2 H | ME+TOERIRER2) BRIWBEFET IV EFBHEDERSEX
% | Electromagnetic wave | Simplified model for an electric dipole moment, polarization, and complex permittivity
propagation in  dispersive
media (2)
3 B | »EFOBHIEEMH3) FERE B RRE, Z OHFHEY KW
= | Electromagnetic wave | Frequency dispersion; the law of causality and the mathematical treatment
propagation in  dispersive
media (3)
4 H | WE+ROEHIRER4) Krammer's Kronig DBk, EHRFEX DR & EABDER
% | Electromagnetic wave | Kramers-Kronig relation, and relationship between real and imaginary part of complex
propagation in  dispersive | permittivity
media (4)
5 B | WE+H OB EHG) DEEEFR DO T3 ILF —RFH]
% | Electromagnetic wave | Electromagnetic wave propagation in dispersive media (5)
propagation in  dispersive
media (5)
6 H | BfEEROEBHOE (1) FEHAREDOERY kL. Floquet-Bloch OEEMIREREM. DREA T 7 7 L. KEA v
[l PP
% | Electromagnetic wave | Basic theory on wave propagation in periodic structures; Floquet-Bloch boundary
propagation in periodic | conditions, dispersion diagram, and wave impedances
structures (1)
7 B | A#EEF O BHOEER(2) AR S O BRI OB
% | Electromagnetic wave | Several examples on how to treat periodic structures
propagation in periodic
structures (1)
8 B | BaHEE INETICFBLI-ABRDEE,
% | Electromagnetic wave | Review of the lectures
propagation in periodic
structures (1)
9 H
E
10 H
E
11 H
ES
12 H
ES
13 H
Eo
14 H
ES
15 H
ES
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o= | Earning credits on electromagnetic wave engineering, microwave circuits, as well as electromagnetic theory I, I, and Ill, are
desirable.

B | %%
R. E. Collin, "Foundations for Microwave Engineering," |IEEE Press.
David M. Pozar, "Microwave Engineering," 3rd Ed., John Wiley & Sons, Inc.
J. D. Jackson, "Classical Electrodynamics," Wiley.

Z | References

R. E. Collin, "Foundations for Microwave Engineering," |IEEE Press.
David M. Pozar, "Microwave Engineering," 4th Ed., John Wiley & Sons, Inc.
J. D. Jackson, "Classical Electrodynamics," Wiley.

H | 3~4FRBEOLFR— MEHZRL, ZOLFR—FOREHE 80%)ICL Y FHET 5, BEAOHBRRLHET 5 (1 20%).
= | We will give a grade by estimating the attendance of the lecture and results of homework. The ration of attendance to

homework is 2 to 8.
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