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Schedule

Maxwell’s Equations

Phasors Helmholtz Wave Equations

SCHEDULE

AIR FORCE
'ACADEMY

[ Lesson [ Topics [ Reading [ Notes |
[ 24 T BVP (Capacitor, Coax), Electric Pofential [ 5.16 [ LO53 |
25 Electric Boundary Conditions 5.18-5.22 LO 5.4
26 BC’s/Capacitance 5.23-5.24
27 Electrostatic Lab Lab packet
Chapter 6: Steady Current & Conductivity
[ 28 T Current density, Conductivity, Resistance [ Ch. 6 [ |
\ Chapter 7: Magnetostatics ]
29 Magnetic Fields, Gauss’ Law for Magnetism 7.1-7.3 LO7.1-72GR2
30 Ampere’s Law 7.4-75,7.9 LO7.3
31 Ampere’s Law Applied 7.6-7.8 LO7.3
32 Magnefic Boundary Condifions 7.10-7.14 LO7.4
33 Magnetostatics Lab Lab packet
[ Chapter 8: Time-Varying Fields |
34 [ Faraday’s Law, Displacement Current, MaxwellEqns [ 8.3,8.8,8.9 [ LO8.1
35 | Faraday’s Law, Displacement Current, MaxwellEqns | 8.3,8.8,89 | [08.2-8.3
Chapter 9: Plane Waves in Lossless Media
36 Maxwell’s Equations in lossless, source-free region 9.1-9.2 LO 9.1
37 Maxwell’s Equations in lossless, source-free region 9.19.2 LO 9.1
38 Uniform Plane Waves & Polarization 9.4-9.6 LO 9.29.3
39 Normal Incidence Vol 2,5.6-56.7 LO 9.4-9.5
40 Oblique Incidence Vol 2,5.6-5.7 LO 9.5
41 Oblique Incidence Vol 2,5.6-5.7 LO 9.5
42 Incidence Lab TBD LO9.5
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Schedule

Maxwell’s Equations Phasors Helmholtz Wave Equations

CH 9 LEARNING OBJECTIVES

9.1

9.2

9.3

9.4

9.5

| understand the process of<decouplin@ond finding
solutions for Maxwell’s equa ynamic fields.

| can arficulate what a Uniform Plane Wave (UPW) is and
describe key properties that relate the electric and
magnetic field.

| can calculate the electric and magnetic fields for a
UPW.

| can articulate the concept of polarization and
determine the polarization for various UPWs.

| can determine the reflection and transmission of UPW at
a boundary for Transverse Electric (TE) and Transverse
Magnetic (TM) waves, using boundary condifions.
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MAXWELL'S EQUATIONS

Integral Form Point Form
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MAXWELL'S EQUATIONS PHASORs A (estut '|3f *d_?',é,{)
@ Starting with Gauss’ Law: (a) Whatis S the pho'éor form of

2 Gauss’ Law? » . L -
vE 5 V. RLESM] & M5
(2) Assume that the electricand  Re LV [6‘}’ J} * &i;[j

magnetic field are sinusoidally Mw ")c) IS

varying:> -221¢ ¢
B3 - G st -pr) vi-%

(3) Using a phasor representation
of electric flux densrry d charge

denSITY : Re l“{ e.) ..)Qt-i) Vg = %

— e E—e
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Schedule Maxwell’s Equations Phasors Helmholtz Wave Equations AF

FARADAY'S LAW

(1) Using the same approach,  (4) What is the phasor form of
let’s look at Faraday’s Law: Faraday’s Law?

@ Assume that the electric and
magnetic field are sinusoidally
varying:

(3) Using the phasor Faraday’s Law
representations:
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MAXWELL'S EQUATIONS: PHASOR FORMS

General \\ Charge-free Region

v.E=P" \f

)) V.-E=_DO
€ bk
> /5{ & v.-B=_D
Vv.B=0
,«6/ .
< ‘ ~ Vv x H=_10eE
V x H=J+jweE = (a—i—jwa)E " R
~ ~ 7 V xE= "-\"‘)‘H’
V x E=—jwuH J
[ VxH=|_o + juwe E:Ton(é):%]
N w
Real |mog —
Loss tangent
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Schedule Maxwell’s Equations Phasors Helmholtz Wave Equations

WAVE EQUATIONS

The phasor form of Maxwell-Faraday and Maxwell-Ampere’s
equations are coupled, partial differential equations. To find a
solution:

¢ Use phasors to find time-independent expressions

e Decouple equations

* Solve resulting 2nd order ODEs using normal methods
¢ |nterpret results

Phasor Forms

ngz—jwult/ VXF/:(c+jw5)E
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DECOUPLING MAXWELL'S EQUATIONS

uuuuuuuu
AAAAAAA

STorTing with Faraday’s law: Your turn — decouple starting

with Ampere’s Law...
Vr &= pnl i

_wuh)
Vx ‘V%B V" ( J"‘/‘
vV@E)-TVE- Lop(7)
LCM“.‘:_,GF‘) [
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HELMHOLTZ WAVE EQUATIONS

32
G ) 7‘5 -1°E =0
l-?( ) V” '72;,- =0

k% (3’7,*3"21'3?) ..} s (o”f]dé)

xxxxxxxx
AAAAAAA

ECE343 (Spring 2025)

10/10


Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers



Neil Rogers




	Schedule
	Maxwell's Equations
	Phasors
	Helmholtz Wave Equations

