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Preface Corrections

Page xiii: the section on Recommended Course Content should have no section number.

Chapter 2 Corrections

Page 56: In the second line, the text informs the reader that “in typical transmission lines
(e.g. a coaxial line), electrical power propagates in the dielectric region between the conductors,
typically at the velocity of light in free space.” However, this discussion unfolds in Section 5.2
(NOT Section 2.3).

Page 94: Equation [2.55] should contain an attenuation term, as in equation [2.37]:

Sav = ẑ
1

2 |ηc|
[
C2

1x + C2
1y

]
cos (φη) e−2αz (1)

Page 97: The final expression in equation [2.57] should read

E(x, y, z) = E0e
−jβxx−jβyy−jβzz = [x̂E0x + ŷE0y + ẑE0z]e−jβxx−jβyy−jβzz (2)

Page 101: Two paragraphs into 2.6.2 Nonuniform Plane Waves, the word panes should be
spelled planes.

Page 101: In section 2.7, the first expression for the uniform plane wave should not have k̂ as
its direction. The direction can be arbitrary r, but is not necessarily k̂.

Chapter 3 Corrections

Page 163: In the sixth line from the bottom of the page, the expression for λ1z should read:

λ1z =
λ1

cos θi
(3)

Page 184: In part (b.) of the solution, the z-component of the electric field phasor should not
be negative:

Ei(y, z) = η1H0 (ŷ sin θi + ẑ cos θi) e−jβ1(cos θiy−sin θiz) (4)

1



Christopher Tsai
EE 242 - Electromagnetic Waves

The following expressions [3.32] and [3.33] in the textbook are correct, but we reprint for con-
venience:

Γ⊥ =
cos(θi)− j

√
sin2(θi)− ε21

cos(θi) + j
√

sin2(θi)− ε21

= 1ejφ⊥ (5a)

Γ‖ =
ε21 cos(θi)− j

√
sin2(θi)− ε21

ε21 cos(θi) + j
√

sin2(θi)− ε21

= 1ejφ‖ (5b)

Page 191: Note that the φ⊥ and φ‖ curves in Figure 3.33 should interchange in the region
θi > θic. The two curves φ⊥ and π − φ‖ in Figure 3.33 must be flipped around for incidence
angles greater than the critical angle. The sign of the phase angle φ⊥ must be positive for an
incidence angle greater than the critical angle, whereas

(
π − φ‖

)
must be negative.

Page 192: However, the two half-tangent equations should read:

tan
(
φ⊥
2

)
= −

√
sin2(θi)− ε21

cos(θi)
(6a)

tan
(
φ‖

2

)
= − ε21 cos(θi)√

sin2(θi)− ε21

(6b)

Page 192: Because of these altered half-tangent formulae, equation [3.34] becomes:

∆φ = φ⊥ − φ‖ −→ tan
(

∆φ
2

)
=

tan(φ⊥2 )− tan(φ‖2 )

1 + tan(φ⊥2 ) tan(φ‖2 )
=

sin2(θi)

cos(θi)
√

sin2(θi)− ε21

(7)
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(a) Perpendicular polarization (b) Parallel polarization

Assuming that equations [3.32] and [3.33] are veritable, we can derive the proper value of the
phase change tangent:

tan
(
φ⊥
2

)
= −

√
sin2(θi)− ε21

cos(θi)
= A tan

(
φ‖

2

)
= − ε21 cos(θi)√

sin2(θi)− ε21

= −ε21

A

∆φ = φ⊥ − φ‖

tan
(

∆φ
2

)
= tan

(
φ⊥ − φ‖

2

)
=

A−
(
− ε21

A

)
1 +A

(
− ε21

A

) =
A2 + ε21

A(1− ε21)

tan
(

∆φ
2

)
=

sin2(θi)−ε21
cos2(θi)

+ ε21
√

sin2(θi)−ε21
cos(θi)

(1− ε21)
=

sin2(θi)− ε21(1− cos2(θi))

cos(θi)
√

sin2(θi)− ε21(1− ε21)

tan
(

∆φ
2

)
=

sin2(θi)(1− ε21)

cos(θi)
√

sin2(θi)− ε21(1− ε21)

tan
(

∆φ
2

)
=

sin2(θi)

cos(θi)
√

sin2(θi)− ε21

Page 192: Therefore, Figure 3.34 bears a different appearance.

Page 193: In the solution to Example 3.14, equation [3.35] holds that φmax/2 ≈ 77.4◦. Note
that it is NOT φmax alone that equals 77.4◦.

Page 196: The exponential for the transmission coefficient T⊥ should be e−j
φ⊥
2 .

Chapter 4 Corrections

Page 260: Equation [4.12] lists m = 0 as a possible instantiation of the TEm mode, but, in
actuality, no wave exists, so the equation really should qualify m = ±1,±2, ....
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Page 266: In the solution to part (b.) of Example 4-1, the value of v̄p should be 5c
3 , not 5c

4 .

Page 269: In the central paragraph, the expression for propagation direction should be

k̂1 =
−βxx̂ + βzẑ

β
= −x̂ cos (θim) + ẑ sin (θim) (8)

Page 270: The incidence angles pictured in Figure 4.8 should be θim instead of θi.

Page 276: Equation [4.21] fails to sustain the factor of 2 in its denominator. Its correction:

αc =
Power lost per unit length

2× Power transmitted
=
Ploss
2Pav

(9)

This alteration will not affect any of the subsequent equations for specific αc because equations
[4.22] and [4.24] already consider the dividend of 2.

Page 290: In equations [4.39] for ”Free space below the slab,” the exponentials should not be
negatively signed. Each exponential should instead read, for (x ≤ −d/2): ...e+αx(x+d/2)

Page 290: Furthermore, several of the equations [4.39] lack a negative sign. We reprint correct
renditions of all nine equations here for convenience:
For free space above the slab (x ≥ d/2):

E0
z (x) =

[
C0 sin

(
βxd

2

)]
e−αx(x−d/2) (10a)

E0
x(x) = − jβ̄

αx

[
C0 sin

(
βxd

2

)]
e−αx(x−d/2) (10b)

H0
y (x) = −jωε0

αx

[
C0 sin

(
βxd

2

)]
e−αx(x−d/2) (10c)

For the dielectric region (|x| ≤ d/2):

E0
z (x) = C0 sin (βxx) (11a)

E0
x(x) = −jβ̄

βx
C0 cos (βxx) (11b)

H0
y (x) = −jωεd

βx
C0 cos (βxx) (11c)

For free space below the slab (x ≤ −d/2):

E0
z (x) = −

[
C0 sin

(
βxd

2

)]
eαx(x+d/2) (12a)

E0
x(x) = − jβ̄

αx

[
C0 sin

(
βxd

2

)]
eαx(x+d/2) (12b)

H0
y (x) = −jωε0

αx

[
C0 sin

(
βxd

2

)]
eαx(x+d/2) (12c)
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Page 294: In the solutions to Example 4-6, certain numerical answers require revision:

TM1 : β̄m ≈ 8.23 rad/cm, → β̄m
β0
≈ 1.31

TM2 : β̄m ≈ 6.66 rad/cm, → β̄m
β0
≈ 1.06

Page 296: In Figure 4.18, the H-field lines are orthogonal to the propagation direction, so the
mode is TM, as written. However, the Ez component, derived from equation [4.39], corrected
above, indicates that the mode is, contrary to the caption, the odd TM mode.

Page 300: In equation [4.52], the permittivities in the last equality should be reciprocated:

αx ≈
d

2
ε0
εd

[
ω2µ0ε0

(
εdµd
ε0µ0

− 1
)]

= 2πβ
[
µd
µ0
− ε0
εd

]
d

2λ
(13)

Page 302: In the solution to part (b.) Example 4-8, the second line’s β is missing an exponent:

α2
x + β2

x = β2
(
n2
d − n2

c

)
(14)

The answers also require slight revision:

βx ≈ 4.734 rad/µm

αx ≈ 4.07 np/µm

β̄ ≈ 12.703 rad/µm

Page 316: In the fifth line from the top, dβ̄
dω should be dω

dβ̄
.

Pages 324-325: Problem 4-24 is ill-defined. Because the transverse field Ey is cosinusoidal, we
know that the field Hz is sinusoidal, evincing the odd TE mode. However, computing βxd

2 = 5,
which lies between 3π

2 and 2π, we begin to suspect that our wave does not propagate in the odd
TE mode. According to Figure 4.19 on page 297, the intersections that occur between 3π

2 and 2π

belong to the even TE4 mode. Similarly, when we compute αx = βx tan
(
βxd

2

)
= −16, 902.575,

we obtain an inconsistent negative number. Thus, one of the parameters in the problem is
inconsistent with the given odd TE field. The slab thickness d = 2 mm needs re-specification.

Chapter 5 Corrections

Page 346: The true upper bound for the dimension b is b ≤ 1.874 cm.

Page 350: The second mathematical expression, concerning [Ploss2 ]y=0 leads to an erroneous
rightmost expression, which should be

[Ploss2 ]y=0 = ... = C2Rs

(
a

4
+
β2

10a
3

4π2

)
(16)

Page 359: In equation [5.48], the expression for Eφ should not have a leading negative sign:

Eφ =
jaωµ

snl
CnJ

′
n

(snl
a
r
)

cos (nφ) e−jβ̄nlz (17)
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Page 369: In the line after the expression for f(r), the expression for h2 is incorrect, since
h2 = γ̄2 + ω2µε.

Page 380: In the unlabeled equation directly above equation [5.76], all instantiations of z should
be d due to substitution.

Page 381: In the lower-right-hand diagram of Figure 5.20, b should be d.

Page 390: In the solution to part (a.) of Example 5-9, the TM111 mode has a lower resonance
frequency than the TM210 mode, so f111 ≈ 1.257 GHz should supplant f210 ≈ 1.45 GHz.

Page 392: “The other nonzero field components” listed in equation [5.90] can be derived through
substitution into equations [5.3] (NOT equations [5.6]).

Page 396: The solution for Example 5-11 assumes that d = 2a, but this assumption is spurious
since the equation for Q holds only for d = λ̄TEnl . The problem statement should either specify
d = 2a, or the solution should compute d = λ̄TEnl .

Chapter 6 Corrections

Page 418: The label above equation [6.4] should be Centrifugal rather than Centrifigal.

Page 431: The first integrated equation lacks constant C2:

x =
E0

B0
t+

1
ωc

(
v0 −

E0

B0

)
cos (ωct) + C2 (18)

The value of C2 is zero, but its representation should still appear in the equation.

Page 431: At the bottom right corner of the page, the solution to Example 6-5 refers to ex-
pressions [6.6], but the equations officially numbered [6.6] have not yet been introduced. The
equations employed actually originate from unnumbered expressions for ṽx(t) and ṽy(t) on page
430.

Pages 433-434: The derivation for maximal magnetic field has some flaws. The correct deriva-
tion follows:

r̂ = cos θ x̂ + sin θ ŷ

∂r̂
∂t

= −∂θ
∂t

sin θ x̂ +
∂θ

∂t
cos θ ŷ

∂r̂
∂t

= ωθ̂

θ̂ = − sin θ x̂ + cos θ ŷ

∂θ̂

∂t
= −∂θ

∂t
cos θx̂− ∂θ

∂t
sin θŷ

∂θ̂

∂t
= −ωr̂

~v = vrr̂ + vθr̂
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∂~v

∂t
=
(
∂vr
∂t
− ωvθ

)
r̂ +

(
∂vθ
∂t

+ ωvr

)
θ̂

∂~v

∂t
=
(
∂vr
∂t
−
v2
θ

r

)
r̂ +

(
∂vθ
∂t

+
vθvr
r

)
θ̂

Letting ~a represent the particle acceleration...

~a =
∂~v

∂t
=

~F

m
=
(
−ωcvθ +

A

r

)
r̂ + ωcvrθ̂

Juxtaposing coefficients of ∂~v
∂t and ~F

m in θ̂, we obtain the equation:(
∂vθ
∂t

+
vθvr
r

)
= ωcvr

∂vθ
∂t

= vr

(
ωc −

vθ
r

)
∂vθ
∂t

= vr

(
ωc −

vθ
r

)
∂vθ
∂r

∂r

∂t
= vr

(
ωc −

vθ
r

)
∂vθ
∂r

vr = vr

(
ωc −

vθ
r

)
∂vθ
∂r

= ωc −
vθ
r

∂vθ
∂r

+
vθ
r

= ωc

vθ =
∫
e
∫

1
r
drωc dr + C

e
∫

1
r
dr

vθ =
∫
rωc dr + C

r

vθ(r) =
r2ωc

2 + C

r

vθ(r) =
rωc
2

+
C

r

We know that vθ(r = a) = 0, so...

vθ(r = a) =
aωc
2

+
C

a
= 0

C = −a
2ωc
2
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vθ(r) =
rωc
2
− a2ωc

2r

At the outer conductor edge, ~v(b, θ) = vθθ̂:

vθ(r = b) =
bωc
2
− a2ωc

2b

1
2
mev

2 =
1
2
meω

2
c

[
b2

4
− a2

2
+

a4

4b2

]
1
2
mev

2 =
1
2
meω

2
c

1
4b2

[
b4 − 2a2b2 + a4

]
1
2
mev

2 =
1
2
meω

2
c

1
4b2

[(
b2 − a2

)2]
qeV0 =

1
2
meω

2
c

1
4b2

(
b2 − a2

)2
Substituting ωc = − qeB0

me
into the expression above,

2qeV0

me
=
(
−qeB0

me

)2 1
4b2

(
b2 − a2

)2
q2
eB

2
0

m2
e

1
4b2

(
b2 − a2

)2 =
2qeV0

me

B2
0

1
4b2

(
b2 − a2

)2 =
2meV0

qe

B2
0 =

8b2meV0

qe (b2 − a2)2

B0 =
b
√

8meV0/qe
b2 − a2

(19)

This equation supplants the boxed equation on page 434.

Page 443: In the seventh line of text below the timeline, the sentence should read: “Most
applications of plasma physics are concerned with ionized gases.”

Page 471: Equation [6.55b] is mislabeled as [11.55b].

Page 490: The second β in equation [6.76b] should be β3:

Sr =
(
Idl sin θ

4π

)2

ηβ2

[
1
r2
− j

β3r5

]
(20)

Page 494: The problem statement for Example 6-7 should aver that λ = 10 m.
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Page 498: The last line in equation [6.86] fails to eradicate the 2 multiplier and the square
exponent in the denominator sine:

Eθ =
j60I0

r
e−jβr

[
cos (βL cos θ)− cos (βL)

sin θ

]
(21)

It appears that equation [6.87] correctly omits these superfluous factors.

Appendix Corrections

Page App-37: The answers to Problem 4.33(a.) should comprise multiples of 666 MHz be-
cause, for a dielectric on a ground plane, the thickness of the dielectric should be d/2, making
d = 11.25 cm in this problem. Substitute into equation [4.50].
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