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	Experiment #3


1. Use a photodiode and the Tektronix Spectrum Analyzer to measure the beat frequencies present in a He-Ne laser.  Determine the number of modes present in the laser.
2. Remove the Fabry-Perot Etalon from its box and place it in the laser beam.  After aligning the etalon, use a photodiode and the spectrum analyzer to measure the beat frequencies present in the He-Ne laser after the beam passes through the etalon.  Do not be alarmed if you do not find any beat frequencies.  Make sure that you are getting a signal from the photodiode and then record your observations.






3. Place a ground-glass diffuser in front of the etalon.  Image the ring pattern onto a translucent screen, as shown in the figure above.  If you do not have a ring pattern, realign the etalon and repeat Step 2.  Capture an image of the ring pattern on a computer and verify that you can obtain a line profile through the image suitable for later analysis.  (Use Image Tool to check the line profile of your image.)  From the plot you will need to determine the finesse of the etalon and the reflectivity of the mirrors.  You will also need to calculate the spacing of the mirrors using the separation distance between the rings.  Use the equation 2d(1-cos(p) = p( and Figure 3 from the original handout to find the separation of the mirrors in the etalon.  (NOTE: you will need the distance from the diffuser to the screen as well as an appropriate scaling factor for your CCD image to determine the (p.)

In your lab report, you will need to discuss your observations about the effect of the etalon on the wavelengths present in the laser beam.  You will also need to list the spacing and the reflectivities, with appropriate uncertainties, of the mirrors of the etalon.
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