PHYSICS 3600 Optics and Photonics I

Winter 2006

Assignment #3
Handout: Monday, February 27, 9:00 am

Due: Wednesday, March 8, 9:00 am

Note: There are six problems in this assignment.

1. (15 points) A light wave propagating in a medium of refractive index n is expressed as a harmonic wave y = A cos(2.01(107 x – 3.77(1015 t), with x in meters and t in seconds. Determine the following properties of the light wave: (a) propagation constant, (b) angular frequency, (c) wavelength in the medium, (d) frequency, (e) period, and (f) velocity in the medium and propagation direction. Also, determine (g) the refractive index of the medium and (h) wavelength of the light wave in free space.

2. (15 points) The solar constant is the radiant flux density (irradiance) from the sun at the earth’s surface and is about 0.135 W/cm2. Assume an average wavelength of 700 nm for the sun’s radiation which reaches the earth. Find (a) the amplitude of the E- and B-fields; (b) the number of photons that arrive each second on each square meter of a solar panel; (c) a harmonic wave equation for the E-field of the solar radiation, inserting all constants numerically.

3. (15 points) Beginning with the relation between group velocity and phase velocity in the form vg = vp - ( (dv/d() : (a) express the relation in terms of n and (, and (b) determine whether the group velocity is greater or less than the phase velocity in a medium having a normal dispersion. 

4. (15 points) Derive the equation for the interference with Fresnel’s biprism.

5. (25 points) In an interference experiment of the Young type, the distance between slits is 0.5 mm, and the wavelength of the light is 600 nm.

(a) If it is desired to have a fringe spacing of 1 mm at the screen, what is the proper screen distance?

(b) If a thin plate of glass (n = 1.50) of thickness 100 microns is placed over one of the slits, what is the lateral fringe displacement at the screen?

(c) What path difference corresponds to a shift in the fringe pattern from a peak maximum to the (same) peak half-maximum?

6. (15 points) A thin film of MgF2 (n = 1.38) is deposited on glass so that it is antireflecting at a wavelength of 580 nm under normal incidence. What wavelength is minimally reflected when the light is incident instead at 45(?







