1 Electromagnetic waves

Theorem 1.1 (Gauss’ law). Let w be a solid and
p(r) : Q@ — R its charge density distribution. Then,
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%(E,ds)I:;/p(r)dv, diVE:@. (1)
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Definition 1.1.
D =¢E +P. (2)

Theorem 1.2 (Gauss’ law in media). Let Q be a dipo-
lar solid and p¢(r) : & — R its free charge density
distribution. Then,

$.as), = [ pswav,
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divD = p¢(r). (3)

Theorem 1.3 (Gauss’ law for magnetism). Let Q be
a solid. Then,

¢ (B.as), —0.
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divB = 0. (4)

Theorem 1.4 (Faraday’s law for magnetism). Let ¥
be a surface formed by a circuit I' = 9%. Then,
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Theorem 1.5 (Ampere’s law). Let ¥ be a surface
formed by a circuit T' = 0X. Then,
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curl B = poJ. (6)

Theorem 1.6 (Ampere’s law for variables fields). Let
Y be a surface formed by a circuit I' = 0X. Then,

curl B = pg [J + ean] (7)
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Definition 1.2.
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Theorem 1.7 (Ampere’s law in media). Let ¥ be a
surface formed by a circuit I' = 0% and J5 : ¥ — R3
its free current distribution. Then,
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curlH=Jp5 + —
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Proposition 1.8. If P,M ad J; are linear, then the
equations are linear and superposition principle holds.

2 Extra

Definition 2.1. Physical constants

ge = 1,602 x 10712 C,
h=6,62 x 10734 kg,
€0 = 8,8542 x 1072 C2 N m?,
po = 4w x 107'N?s2 (72
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