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The amplitude of the electric field of a time-harmonic plane wave is 10 V/m in vacuum. Assume that

this plane wave has a wavelength of 2/3 um when propagating in a glass of refractive index = 1.5 in the
z < O region. The wave vector of this plane wave is in the y-z plane and along a direction +30° from the = |
axis, as shown below. (Grading is base on correct concepts and derivations, but not on exact numerical |
i solutions.)
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{a) (2%) Is this clectromagnetic wave visible to your eyes in air? 1T visible, what color is it?
{b) (4%%) What is the frequency of this wave in units of Hz?
c) (4%) What is the phase velocity of this wave along the wave-vector dircction in z < 07
N f Y £
{d) (4%) Supposc the electric field is zero when time 7 = 0 at the origin of the coordinate system. Write

al
scalar expression of the electric field of this plane wave in the region z < 0.
. (e] (4%) Whal is the radiant flux density or the average intensity of this wave in air in units o~ Watt/em>2
The intrinsic wave impedance is \[g, /s, =is 377 Q in vacuum.
() (4%0) What is the mean photon flux density of this wave in air in units of number of photens per |
second per square centimeters? Planck’s constant is approximately 6.6x 107 J.s. 1
‘ (2} (4%) Assume a material of refractive index m1 {ills up the space z 2 0. What is the maximum value of |
77> that would make the incident wave undergo total internal reflection at the interface = = 07
(h) (4%) Il the incident angle of 30° is a Brewster angle and you do not detect any reflection from the 2 |
i = 0 interface, what is the polarization direction of the wave and whal is the refractive index 15"




