Electromagnetic Waves Problem

Consider a circularly polarized wave of the form:

E, = E,(sin(kz—at)+ E ,codkz-at),
with |E,o = |E ¢

Suppose this is then added to its counterpropagating equivalent:

E, = Ecsin(kz+at)+ E},codkz+at)

with |E
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What is the resultant waveform if the wave is being reflected from a rigid
wall? Describe it.

Solution:
E=E +E,
= E sin(kz) codat) - E, ,codkz)sin(at
+ E codkz) codat) + E,sin(kz) sin(et

)
)
+ E! sin(kz) codat ) + E! codkz)sin(cx)
+ E codkz) codat) - E/sin(kz)sin(ct)

For the wave to have no amplitude at the wall (which we label z =0) at all
times requires thak,, = E,, andE , = —E,,. Therefore

E = 2E,sin(kz)codat) + 2E sin(kz) sin(ct )
= 2|E,, codut )+ E csin(t)|sin(kz)

This is simply a spiral in space that rotates in time with an angular
frequencycw.



