7.3 Electromagnetic fields (general)
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In free space. The right-hand sides of these equations are evaluated at retarded times, i.e., at ¢’ =t— || /c, where r’

is the vector from the charge to the observation point at time ¢'.




Maxwell’s equations

Differential form:

Integral form:
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Relativistic electrodynamics

Lorentz E=E, (7.66)
transformation of E'| =y(E+vxB)| (7.67)
electric and B =B, (7.68)
magnetic fields B, —9(B—vxE/), (7.69)
Lorentz P =yp(p—vJy/c?) (7.70)
transformation of /

J =J 7.71
current and charge ,l + (7.71)
densities Jy=7(J—vp) (7.72)
Lorentz ¢ =7(p—vA)) (7.73)
transformation of A=A, (7.74)
potential fields A =y(4, —vg/c?) (1.75)
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current density four-vector
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D’Alembertian operator

¢Other sign conventions are common here. See page 65 for a general definition of four-vectors.




