Problem 9.13 Calculate the exact reflection and transmission coefficients, without assumin;
1 = p2 = pg. Confirmthat R+ 7 = 1.

Problem 9.16 Analyze the case of polarization perpendicular to the plane of incidence (i.e.
electric fieldsin the y direction, in Fig. 9.15). Impose the boundary conditions 9.101, and obtain
the Fresnel equations for EOR and EOT . Sketch (E‘OR /EOI) and (EOT /E"OI) as functions of ;.
for the case B = ny/n| = 1.5. (Note that for this 8 the reflected wave is always 180° out of
phase.) Show that there is no Brewster’s angle for any n| and no: Eg & 18 never zero (unless, of
course, ny = np and ft1 = po, in which case the two media are optically indistinguishable).
Confirm that your Fresnel equations reduce to the proper forms at normal incidence. Compute
the refiection and transmission coefficients, and check that they add up to 1.

Problem 9.19

(a) Show that the skin depth in a poor conductor (¢ < we) is (2/0)+/€/u (independent of
frequency). Find the skin depth (in meters) for (pure) water.

(b) Show that the skin depth in a good conductor (¢ > we)is A /2w (where A is the wavelength
in the conductor). Find the skin depth (in nanometers) for a typical metal (¢ ~ 107 (Qm)~ 1)
in the visible range (w ~ 1013/s), assuming € ~ ¢ and u = (9. Why are metals opaque?

(c) Show that in a good conductor the magnetic field lags the electric field by 45°, and find the
ratio of their amplitudes. For a numerical example, use the “typical metal” in part (b).

Problem 9.21 Calculate the reflection coefficient for light at an air-to-silver interface (uy =
M2 = g, €] = €9,0 =6 X 107(Q : m)_l), at optical frequencies (w = 4 x 1015/3).



