OE 450
Spring Term 2005
Laser Physics

	


	Assignment #3


Due:  May 2, 2005
1. Design an optical setup that will take light from an argon-ion laser (the 514 nm line) and place a waist in the center of a crystal (index of refraction of 2.347).  The divergence of the laser is 1.1 mrad and the waist in the crystal should be 35.0 (m in diameter.  The crystal is cubic with a characteristic dimension of 5.0 mm.  If the power of the laser is 1.3 W, determine the intensity at the waist in the crystal.  Provide a sketch and list the important dimensions.

2. Show that the magnitude of the radius of curvature of a Gaussian beam is changed upon reflection from a spherical mirror, unless (a) the mirror has infinite radius of curvature (flat mirror), or (b) the radius of curvature of the mirror equals that of the Gaussian beam. (HINT:  you should use the q-parameter approach with the ABCD matrix for a curved mirror.)
3. A He-Ne cavity (with a wavelength of 632.8 nm) has a mirror separation of nearly 50 cm.  One mirror is flat on one end and the other is a curved mirror with a radius of curvature of 50.0 cm.  The curved mirror is the output coupler and its position can be varied.  If spot sizes between 1.0 and 2.0 mm are desired for the output beam, at the output coupler, over what range must the mirror separation vary?  Over what range will the spot size at the flat mirror vary?

4. (Saleh and Teich 9.2-7 (MODIFIED)) A symmetrical confocal resonator with a mirror spacing of 16.0 cm is used in a laser operating at a wavelength of 1.0 (m.  (A) Find the radii of curvature of the mirrors.  (B) Determine the location of the waist.  (C) Determine the resonance frequencies of the TEM00 and TEM01 modes of this cavity. 

5.
(Saleh and Teich 9.2-2) A lens of focal length f is placed inside a plane-parallel resonator with flat mirrors separated by a distance d.  The lens is located at a distance of d/2 from each mirror.  (A) Determine the transformation matrix for one complete round trip in the cavity.  (B) Determine the stability condition for this resonator.  (D) Under stable conditions, sketch the Gaussian beam that fits this resonator.

