SKING Z00K

4. Consider a monochromatic plane electromagnetic wave of frequency
w propagating in vacuwm in the z direction and polarized in the z
direction, which impinges upon a perfect conductor at » = 0, as shown
in the figure. The incident clectric field is

E](Z, f) = iEg[ei(kzmw”.
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Figure 1: Plane wave normally incident on a perfectly conducting plane at

z2=0.

/‘ﬁ/ 1 pt. Use Maxwell's equations to determine the relation between & and
L,

b)l pt. Use Maxwell’s cquations to determine the incident magnetic field,
’ B;'(Z} i)
/c,a’f pt. What are the forms of the reflected wave Egp{z,t), Br(z, ()7

2 pt. Apply the appropriate boundary conditions at the interface be-
tween the vacuum and the conductor to determine the reflected
amplitudes Fyp and Byg iu terms of Fyr.

/e)/ { pt. What is the phase of the incident and reflected electric fields? Are
g they in phase or out of phase at 2z = 07
£} 2 pt. What is the force exerted on the conducting surface by the reflec-
tion of the plane wave? Answer this gquestion by computing the
momentum transferred from the field to the conductor.
) 2 pt. Answer the same question by computing the discontinuity of the
normal-normal component of the stress tensor across the interface,
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