OE 450
Spring Term 2005
Laser Physics

	


	Assignment #2


Due:  April 18, 2005
1. (Saleh and Teich 3.1-2) A Gaussian beam of wavelength 10.6 (m (emitted by a CO2) laser) has widths w1 = 1.699 mm and w2 = 3.380 mm at two points separated by a distance of 10 cm.  Determine the location of the waist and the waist spot size.

2. (Saleh and Teich 3.1-3) The paraxial wave equation admits a Gaussian beam with intensity
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in the z = 0 plane, with the beam waist radii w0x and w0y in the x and y-directions respectively.  The contours of constant intensity are therefore ellipses instead of circles.  Write expressions for the beam depth of focus, angular divergence, and radii of curvature in the x and y-directions, as functions of w0x, w0y and (.  If w0x = 2w0y, sketch the shape of the beam spot in the z = 0 plane and in the far field (z >> 2z0x, 2z0y).

3. (Saleh and Teich 3.2-1) An argon-ion laser produces a Gaussian beam of wavelength 488 nm and waist spot size of 0.5 mm.  Design a single-lens optical system for focusing the light to a spot diameter of 100 (m.  What is the shortest focal-length lens that may be used?  (There are two ways to approach this problem.  I do not care which one you choose, but state the rationale you use to take the approach that you take to answer this question.) 
4. 
Using any software program you like, generate a plot of the intensity versus position of a razor blade as it is translated through a Gaussian laser beam and perpendicular to it.

Extra Credit

In class, we discussed one method for measuring the divergence of a laser beam which was to use a single lens and measure the spot size at the focal point of the lens (
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).  Derive this relation and state any restrictions, if any, for using this technique.
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