OE 450
Spring Term 2005
Laser Physics

	


	Assignment #1


Due:  March 22, 2005
1. Derive an expression for the coherence length (in vacuum) of an optical source that has a frequency bandwidth ((; express you answer in terms of the linewidth, ((0, and the mean wavelength, 
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2. A magnetic-field technique for stabilizing a He-Ne laser to 2 parts in 1010 has been patented.  At 632.8 nm, what is the coherence length of a laser with such frequency stability?

3. Determine the first few modes of a closed rectangular cavity that is 5.0 mm ( 5.0 mm (     1.0 mm.  If you were asked to provide a single mode laser, what wavelength would it operate at and what would be the maximum bandwidth of the gain media in the laser you propose.

4. (A) Prove that the spherical wave expression
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satisfies the Helmholtz equation. 

(B) Verify the condition 
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where
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for the validity of 
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5.
(Saleh and Teich 3.1-1)  The light from a Nd:YAG laser at wavelength 1.06 (m is a Gaussian beam of 1-W optical power and full angle beam divergence of 1 mrad.  Determine the beam waist radius, the depth of focus, the maximum intensity and the intensity on the beam axis at a distance of 100 cm from the location of the beam waist.
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