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What an EM wave is

o Maxwell's equations link E and B: Gauss s laws for E and
for B

* Faraday: a changing B induces an emf; Ampere-
Maxwell: a current or changing E makes B

¢ charge afrest: only a steady E; steady speed: a
steady B foo; still no wave

* an accelerated charge radiates: oscillating E makes
oscillating B, which regenerates E

* the wave has the frequency of the charge’s oscillation ;
its energy comes from the source
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a charge oscillating on an
antenna: kinke in ite field
lines travel out at ¢, an
electromagnetic wave
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f Characteristics of EM waves

* needs no medium : it crosses vacuum

¢ E, B and the propagation direction are mutually
perpendicular , so EM waves are transverse

* EandB oscillate in phase : they peak together

o obey superposition; carry no charge, so E and B fields
don't deflect them

E L B 1 ¢, in phase

€ (up and down) and B (cideways) alsng the travel
direction: perpendicular, in phace, moving on at ¢
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learn these  Speed and the E-B ratio
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at one point € and B rise and fall fogether; the energy
ic shared equally, uz = ug
€ i¢ often called the light vector, cince €,

dominates the optical effects. ExB pointc along the
travel direction
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