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	Experiment #4


CAUTIONS:  A high-voltage line (about 2500 V) is connected across the plasma tube.  Do not remove the plexiglass cover or stick anything in the openings in the cover.  There is a Brewster window near the output end of the cover.  Please be careful such that nothing touches this window.  Scratches on its surface will prevent the laser from working properly.  Please handle the output coupler very carefully.  It is very expensive and rather fragile.

The plasma tube used in this experiment has a plane mirror on one end and a Brewster window on the other.

1. Place the output coupler curved mirror (R = 50 cm) as close to the Brewster window as possible and still be able to firmly attach the mirror holder to the rail.  Looking at the enlarged reflection of the laser beam from the output coupler (the image to the left of the actual laser beam), generate some transverse modes and record them on the computer.  You may use the beam profile system to record your images if you wish, just be careful with the intensity on the camera.  Generate some transverse modes that you can identify and one that looks interesting to you that is obviously much more complicated.  Make note of what you have to do to the cavity to get the various modes and comment on this observation.

2. Loosen the output coupler mirror holder from the railing and by carefully rocking the mirror holder back and forth, determine the stability range for this laser.  Compare your experimental value to the theoretical value.
3. Return the output coupler assembly near the Brewster window, but this time leave enough room such that a variable aperture iris can be placed between the mirror and the Brewster window.  Align the aperture and observe what happens to the transverse profile of the beam as the aperture is wide open versus tightly closed.  With the aperture closed as much as possible, align the cavity for maximum power.  Take pictures of the output profiles with the aperture wide open and tightly closed.  

4. Align a photodiode with the laser beam and then connect it to the Tektronix Spectrum Analyzer.  Record the beat frequencies present with the aperture tightly closed.  After this, open the aperture completely and record the beat frequencies observed.  What conclusion can you make based on your observations?

5. Next you will need to do ONE of two things.  (1) Remove the aperture and move the output coupler to near the edge of the stability range (Can you explain why we would want to do this?).  Or (2) close the aperture as much as possible.  Optimize the cavity for maximum power but make sure that the power level does not fluctuate too much.  Using whatever procedure you like from the previous lab, determine the waist size and location for this configuration.  Compare your measured values of spot size(s) to the theoretical model.

