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»® MAXWELL’S EQUATIONS IN VACUUM

1. §E-dA=Q /g, (Gauss’s Law for electricity)
2. §B-dA=0 (Gauss’s Law for magnetism)
—d
B § E-dl= d—fB (Faraday’s Law)
de

4, § B-dl = p,i_ + p, (Ampere - Maxwell Law)
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® “Electric and magnetic fields oscillate sinusoidally in space and time in an
electromagnetic wave”’ The oscillating electric and magnetic fields, E and
B are perpendicular to each other, and to the direction of propagation of
the electromagnetic wave. For a wave of frequency v, wavelength A,
propagating along z-direction, we have

¢« E=E () =E,sin (kz-ot)
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.B=By(t]=Bosin(kz—wt)
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They are related by > B =c
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¢ Electromagnetic waves carry energy as they travel through space and this
energy is shared equally by the electric and magnetic fields.

§
Electromagnetic waves transport momentuny as well. When these waves

strike a surface, a pressure is exerted on the surface. If’total energy
transferred to a surface in time ¢ is U, total momentun? delivered to this
surface is|p
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