Physics 542 — Test 2 Important Formulas and Topics

Potentials (Ch.22)

B=VrA  E=-Vp-04/

Lorentz condition: V- A + ue 8% +uop=0  d’Alembertian: [box]*= V* — ue %2

Gauge Transformations: A=A+ Vx ¢ — - ax o

Waves (Ch.24-25)
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Wave equation from Maxwell’s equations. 1 D wave equation: 5,2 /2 fy
<

i(kz-or)

Plane wave solution: E = Eoe similarly for B.

k=27 v=vi=9/  n=9 z=(%)% ¢ = (gt )2

Proof that waves are transverse with E and B orthogonal.
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Waves in conducting media: E = E e pz pilka=or)

Complex refractive index. Role of Q = w%_ Skin depth, & = %,

Polarization. Proof of laws of reflection (8, = 6 ) and refraction (Snell’s law: n, sinf, = n, sin6, )
Brewster’s Law/Angle: tanf, = ’% from Fresnel equations.

TIR and evanescent waves properties. |
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Transmission coefficient- T =

(S)

Reflection coefficient - R =

1+R
Radiation pressure (vacuum), P(6,) = (a+ )COSZ 0.
C

Momentum density (vacuum), < g> = <S%
Energy density expressions: <”e> = <% 8E2> = /LgE“ : E: <um> = <% MH2> = %‘LLHC . H:

(1) = ()= el = ol ={(S)/




