510L – LAB 7 – Coma Set-up

Equipment:

· Fiber Light Source (it’s good to have a bright source when using small pinholes)

· 50 µm Pinhole (or any small pinhole)

· Two slow, plano-convex lenses for collimating and focusing

· Two fast lenses of matching, but opposite curvatures

· 90 degree post contraption (See Figures 3 & 4)

· Two square lens holders with the cork-like lower and upper parts (See Figure 2)

Setup:


A diagram of the setup is shown in Figure 1.  Once the system is setup, proper alignment/misalignment of the fast lenses will produce coma, astigmatism, and spherical aberrations.  

· Nest the two fast lenses.  Carefully insert the fast lenses into the square lens holders such that the curved sides hang out over the edges of the lens holders. It should then be possible to bring the lenses into a nested position.  

· With the fast lenses perfectly aligned to one another (nested) the system should be fairly aberration-free.

· To produce coma, tilt one of the lenses while maintaining as little separation between the two lenses as possible.  

· To produce astigmatism, tilt and separate the lenses.

· To produce spherical aberration, separate the lenses but do not tilt them.

· By playing with the amount of tilt, tip, and separation of the fast lenses, various combinations of coma, astigmatism, and spherical aberration can be produced (See the attached printouts).  

Notes:

· The 90 degree post contraption is an effective tool for tipping, tilting or rotating one of the lenses.

· Don’t rush when setting up the system.  Careful collimation and uniform height throughout the system will result in better images.

· The larger the radius of curvature of the fast lenses, the larger the coma effect that will be seen.  It is important, however, to have lenses that provide zero net power when combined (equal but opposite radii of curvature).

· Higher order coma effects may be present.  Professor Burge can explain why they appear and how to reduce their appearance.

· The 90 degree post contraption can be mounted directly to the optical bench.  All other components are better suited for a rail.

