OE 450
Spring Term 2005
Laser Physics

	


	Assignment #4


Due:  May 12, 2005
1. (Saleh and Teich 9.1-1) (A) Determine the spacing between adjacent resonance frequencies in a resonator constructed of two parallel planar mirrors separated by a distance of 15 cm in air.  (B) A transparent plate of thickness 2.5 cm and refractive index of 1.5 is placed inside the resonator and is tilted slightly to prevent light reflected from the plate from reaching the mirrors.  Determine the spacing between the resonance frequencies of the resonator.

2. (Saleh and Teich 9.1-2) Semiconductor lasers are often fabricated from crystals whose surfaces are cleaved along crystal planes.  These surfaces act as reflectors and therefore serve as the resonator mirrors.  Look up the equation for the reflectance at normal incidence and consider a crystal with refractive index of 3.6 placed in air.  The light reflects between the two parallel surfaces separated by a distance of 0.2 mm.  Determine the spacing between resonance frequencies (F, the overall distributed loss coefficient (r, the finesse F, and the spectral width, ((.  Assume that the loss coefficient (s = 1 cm-1.

3. (Saleh and Teich 9.1-3)  The transmittance of a symmetrical Fabry-Perot resonator was measured by using light from a tunable monochromatic light source.  The transmittance versus frequency exhibits periodic pulses of period 150 MHz, each of width (FWHM)           5 MHz.  Assuming that the medium within the resonator mirrors is a gas with refractive index of 1.00, determine the length and finesse of the resonator.  Assuming that the only source of loss is associated with the mirrors, find their reflectances.

4. The addition of an ohmic current density to Maxwell’s equations leads to the “lossy” (not lousy!) wave equation, as discussed in the lecture.   Show this by adding J = (E to the appropriate Maxwell’s equation and derive this wave equation.

5.
Describe some of the experimental observations made of the interaction of light with an atomic system that has damping, based on predictions from the Lorentz oscillator model.

