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Typos, Errata and Additions

Essential Graduate Electrodynamics

Lecture Notes

Bernd Berg, Fall 2016

p.11: After equation (1.38):

By reasons that will become clear in the later physical interpretation

the variable ζ is called rapidity. For each value of d there is precisely one

value of ζ and vice versa, because the hyperbolic sine performs a one to one

mapping. Such a function is called isomorphic in calculus.

...

Using finally

(
x0

x1

)
=

(
1

1

)
yields

0 = [cosh(ζ)− sinh(η)]2 − [− sinh(ζ) + cosh(η)]2

= −2 cosh(ζ) sinh(η) + 2 sinh(ζ) cosh(η)

= −2 tanh(η) + 2 tanh(ζ) ⇒ ζ = η . (1.41)

p.28:

Consequently, we have

λ′ = λ

√
1 + β

1− β
= λ

√
cosh ζ + sinh ζ

cosh ζ − sinh ζ
= λ exp(ζ) . (1.130)

p.70:

Y −ll =

√
(2l + 1) (2l)!

4π

sinl θ

2l l!
e−ilφ . (2.154)

p.77:

The traceless quadrupole tensor is defined by

Qij = QijS−Q
ij
D with QijS = 3

∫
x′ix′jρ(~x ′) d3x′ , QijD =

∫
r′2 δij ρ(~x ′) d3x′

(3.10)

so that
∑3
i=1Q

ii
S =

∑3
i=1Q

ii
D holds.
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p.80:

Φ(~x ) =
ρ(~x

′
)

|~x− ~x ′ |
+
~p(~x

′
) · (~x− ~x ′

)

|~x− ~x ′ |3
. (3.22)

p.101:

Faraday’s Law law of induction

εemf =

∮
C

(
~E + ~β × ~B

)
· d~l = −1

c

d

dt
Φm with Φm =

∫
S

~B · d~a , (4.4)

p.102:

∇ · ~B = 0 , (4.7)

which implies due to Gauss’ theorem that the flux through a closed surface

is zero.

p.183:

vg =
dω

dkq
=

c
√
µε

d

dkq

√
k2q + γ2q =

c
√
µε

kq√
k2q + γ2q

<
c
√
µε

(6.48)

p.190:

~Et =
1

2
( ~E+

t + ~E−t ) = − sin(kz)
k

γ2
∇tψ(x, y) (6.70)

p.212:

~Ein = ε̂inEin e
ikink̂in·~x , ~Bin = k̂in × ~Ein (7.87)
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p.242:

The equation

0 = L− Y
−l

l = L− P
−l
l e−i l φ

= e−i φ
(
− ∂
∂θ

+ i cot θ
∂

∂φ

)
P −ll e−i l φ ,

p.256:

(3) Show that

εαβ1γ1δ1ε
αβ2γ2δ2 = −δ β2

β1
δ γ2γ1 δ

δ2
δ1
− δ γ2β1

δ δ2γ1 δ
β2

δ1
− δ δ2β1

δ β2
γ1 δ

γ2
δ1

+ δ β2

β1
δ δ2γ1 δ

γ2
δ1

+ δ δ2β1
δ γ2γ1 δ

β2

δ1
+ δ γ2β1

δ β2
γ1 δ

δ2
δ1

.

p.285:

(4) Use the limit of figure E.8 to calculate the principal value integral

defined by

1

2πi
P

∫ ∞
−∞

dx
f(x)

x− ωR
=

1

2π i
lim
η→0+

[∫ ωR−η

−∞

f(x) dx

x− ωR
+

∫ +∞

ωR+η

f(x) dx

x− ωR

]
=

1

2π i
lim
η→0+

[∫ ωR+iη−η

−∞

f(z) dz

z − ωR − iη
+

∫ +∞

ωR+iη+η

f(z) dz

z − ωR − iη

]


