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	Experiment #5 – Temporal Coherence


1. Use the shortest commercial helium-neon laser and measure the beat frequencies present.  Using that information, determine the mode structure of the laser and its theoretical coherence length.  Next, set up a Michelson interferometer.  Start with the mirrors exactly equidistant from the beamsplitter and observe an interference pattern (It does not have to be concentric circular fringes just some observable fringes).  Make sure you are looking at the pattern formed by the beams off of the mirrors and NOT off of the beamsplitter.  To check, rotate one of the mirrors slightly and the pattern should change.  If it does not, the interferometer is not aligned correctly.

Once the fringe pattern has been established, move one of the mirrors slowly away from the beamsplitter, making sure that you still have an interference pattern.  At the point where the fringes disappear due to lack of coherence instead of bad alignment, determine the path difference between the two arms of the interferometer.  This value is the coherence length of the laser.  Verify that this matches the theoretical calculations.

Next, continue to translate the mirror and observe what happens to the pattern.  Make a note about your observations.
2.
Replace the short laser with the long helium-neon laser and repeat the above experiment to determine the coherence length of that laser.

3.
Align the open-cavity He-Ne laser, without the variable aperture iris, with the output coupler near the Brewster window but at a convenient location to tie the holder to the rail.  Set up a Michelson interferometer, WITHOUT the spatial filter and use a diverging lens to enlarge the pattern on a screen to facilitate the observation of fringes.  Start with the mirrors equidistant from the beamsplitter and place one of the mirrors on a micrometer translation stage.  Once the interference pattern is formed, translate the mirror until the fringes disappear due to the lack of coherence and not bad alignment.  (Remember that the larger the number of modes, the smaller the coherence length, but only up to the bandwidth of the gain!)  Determine the path difference between the arms of the interferometer.  This value is the coherence length of the laser.  Measure the cavity length and make some conclusions about the laser cavity based on the observations.

Next, continue to translate the mirror in the same direction and observe what happens to the pattern.  Make a note about your observations.



















