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Z | Radiation and propagation of the electromagnetic wave are discussed from the viewpoint of physics and mathematics. The
application of the electromagnetic wave to practical uses such as antennas, propagation of radio waves, and wireless
communications are also presented.
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= | To learn how to use electromagnetic waves in our modern life.
To understand the concept of transmission line model for foundation of electromagnetic wave engineering.
To describe dispersion characteristics of guided modes propagating along waveguides and the electromagnetic field
distribution.
To understand how to describe mathematically electromagnetic fields in terms of electromagnetic potentials.
To understand physical meanings of radiation of electromagnetic waves and fundamental mechanisms of typical antennas.
2B HEDEMEDFHEEXE / Fulfillment of Course Goals (JABEE BEER}H d &)
H
ES

REEHEIEE Course Plan

No. IEH Topics AZ Content

1 H | m*RRERTD 1 BHORTFOER & 4 2 mriREERmEZEE T %,
BREERLAEMERET L, BEAER. ETEOERER. HE/ v E—xv R
REIZDWT, BT D,

Z | Transmission line theory, Part | We review the transmision line theory for foundations of electromagnetic wave

1 engineering. We introduce an equivalent circuit model of infinitesimal length of
transmission lines including losses, derive telegraph equations from it, and explain
definitions
2 B | mXREERLD 2 EEHEEO RS - EBHRI TEENOREFR. BELITIIOERY KW D WTRSR%T
7
Z | Transmission line theory, Part | We show how to obtain transmission and reflection coefficients at the boundaries
2 between two different transmission lines, energy's conservation law, and treatment
of scattering matrices.
3 H | EREICH-> TS 2 TR | R EREICHA> T—ABICERT 28] (ER) TE—FE2IRVUES, TEM ©—
R ERE—F R, TEE—F., TME—FOHE, 8E— FOERNAUBICOWTRSREITI,

% | Guided modes: | We consider guided modes that are propagating along the waveguides and
electromagnetic wave | transmission lines. We show definitions of TEM, TE, and TM modes and their
propagation along waveguides | characteristics.

4 H | FITFAREREE BR, MEORLEMAEED—FlE L CTETERREBZIY KD, ERXE—FTH
% TEM £— FOBEICOVWTEHEBICRGREZTL. ZOMTM E—F, TEE— FIZDW
THIPAZIT S,

Z | Guided modes in parallel plate | We consider parallel plate waveguides for an example of waveguides. We review the
waveguides fundamental guided mode, TEM mode, as well as TE and TM modes.

5 B | &% (ARERELARER | EREESOEFRNGIE LT ARERELARYES, ERXE—FTH5 TEIO E—F
&) HROIMCERNME AR T 5, S OICAFEREICOWTHERT 5,
% | Guided modes in metallic | Guided modes in metallic rectangular waveguides
rectangular waveguides
6 H | EXE— FOOBEFE KR E | BRE— FOEREEKEMEICEEL T, BHEOIX L F—GRRE TH IERE L F
BHEE., T—-FoBEXME TS, FIHOEFENERE—FE2AWT, (ARESLUVHRELRDD L EHIC
MEBHRE®REER %,
FLEREODERE—FZAVT, E—FOERMEICDLTRERS,

= | Dispersion characteristics of | We consider dispersion characteristics of guided modes and introduce the group
guided modes, group velocity, | velocity. We specifically derive phase and group velocities for aforementioned guided
and orthogonal relation of | modes propagating in rectangular waveguides and interpret their physical meanings.
power transfer among | We also
different modal waves

7 H | @E#hizeg BREEEDERE & L CREREEIRYEK S, TICERE—FTHS TEM £— FIC
DWT, EERBEOEEET L E DR - HIGEE R 5, ZKEBROEE, BEEBELD
BRYFEWIIOWTHRRT D,
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= | Coaxial cables and surface | We consider coaxial cables as an example of specific waveguide structures. We
resistances explain the relation between fundamental guided mode, TEM mode, and circuit model
in transmission lines. We introduce the concept of surface resisitance of low loss
conductors a
8 B | R EEIREE O W B L CEREE ISR > Tl T 28FE— FICBET 281 BR%1T5,
Z | Midterm exam We will have a midterm exam for treatment of transmission lines, fundamentals of
guided modes along the waveguides.
9 B |BHATy>yreO—LYy | AATF=RTUyIvib, X MLRTUYIYLOBALSLT, A—L YT —T0RE
V= AREBHT 2,
= | Electromagnetic potentials We introduce scaler and vector potentials in Maxwell's equations and derive
differential equations in Lorentz gauge.
10 | B | BERT>o v, ZU—vBE | 7V —vEHEERBVWTEBRROEELNTERT 2RI FLRTF VS vILORBAE%
# BT %,
BIERT Y v LOBERICOWTHRHT 5,

% | Retarded potentials  and | We show how to describe electromagnetic potentials produced by an arbitrarily-
Green's functions distributed source by using Green's functions.

11 H | ERcon. EREBROIT | KRE L TERILZITTHRAHMROBREBEAT 2L, HRABT VT T OBEREBICHEL
AR ER TEBNRED, ZZTlE. 727 o VARKICEREEA L, BR & HR OIS 1E
ICDOWTHMRY 5, FERFEERICOWVWTRERT 5,

% | Electric and magnetic | By introducing electric and magnetic currents as sources, we can understand and
currents, duality of electric | interpret fundamental mechanisms of electromagnetic fields produced by various
and magnetic fields, and | antennas. We review dualtiy of electric and magnetic fields in Maxwell's equations
Lorentz reciprocal theorem and Lorentz r

12 H | BUNER. U= ICRN S | MUNRRICANABRAFERT 27 PLRT v ibn b, BERELUVHA LT KD
BRD L DOET %, EBER. FEBHWA. BWABHMANH D L 2T 5, £7/-. BHROIIMHE
ZFA LT, ML —TITRN2BRY © OBROEBESTICOWTHERT %,

% | Fields produced by currents | We derive the formulae for electric and magnetic fields by obtaining a vector potential
flowing along electrically small | produced by currents flowing along an electrically small line element. By using duality
line elements and loops. of the electromagnetic fields, we can also achieve the corresponding formulae f

13 B | ¥ EREFAR—NLT>TF ERREAR—LT T FEOICEITRA B, 7 v T OB (MEHER., RIS,
B IBEMW) ICOWTHERT %, BRELVE/ R—LALTVrTFEOBRERT, —
KRR & ZRRR, mERS L OEHROIMYIEWERRT 5L D10, FAR—LT
YT FERFOBERICH DB RA Y FT YT FOEKRNEEICOVTRHRT 2,

% | Half-wavelength dipole | We treat a half-wavelength dipole antenna to show antenna charactersitics such as
antennas, monopole | radiation resisitance, radiation gain, the efficiency, and directivity. We also introduce
antennas, and slot antennas a monopole antenna by using a method of image and a slot antenna by using the

compr
14 | B | o077+ Ny FTUTHOEMERE, BOR7 YT+, BIC7—XF7L—7 7 Ok
(FL—=770%—, E=LA, JL—FT4>7A—=7) I2OWTHRT 2,
Z | Other antennas We show fundamentals of microstrip antennas and aperture antennas, especially for
phased array antennas.
15 B | BEIFOFELD FELTCE-FERROE LD, AT, HROBHBEOEEISAH,., BEE. FREE
Y, ROANEAOFEICOWTHET 5,
ES

B1E5 Prerequisite(s)

H | BEIFNZEELTWSZEDEF L,
% | Itis desireble to take a cource, "Classical Electrodynamics IlI".

RERHEAFLE (FF -

Required study time, Preparation and review

BEE)

H | CBRERICHL, BANCEH T 2ERERNEAVTC 2 BRAREOERICHNA, LR- bRE~ORYMA, HLUHEER T
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HRRICHR 27-00FEHEEZET 5,
o= | It takes about two hours a week to review the class. In addition, you will need to spend time for preparation of the exam.
H [%2]

(1) =47 nKRIZ] (REFE & HFHR)

(2) TBHIETIY] (REZRE. BEFERBEFAFY Y —XF-8 a3AaFt)

(3) David. M. Pozar, "Microwave Engineering" 3rd Ed., John Wiley & Sons, Inc.

Z | (1) David. M. Pozar, "Microwave Engineering" 3rd Ed., John Wiley & Sons, Inc.

B | HE. LR—omiE (20%). FRRBOME (40%) ROFHRBBOME (40%) ICLVFHET 5. £ OEFHEH 60 2%
tEAEKET B,

Z | Assessment in this course is determined by midterm and final exam outcomes, and multiple reports to be submitted
throughout the semester. Reports are assigned periodically, with midterm exam results contributing 40%, final exam reslts
contributing 40%, and report outcomes making up the remaining 20% of the overall evaluation. To pass the course, students
need a cumulative score of 60 or higher.
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