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The new Keck adaptive optics system will use a Shack-Hartmann wavefront sensor to measure aberrations caused by the Earth’s atmosphere. Within the wavefront sensor is a square grid of very small lenses called a “lenslet array.” Each lens focuses incoming light in to a spot on a CCD detector. Deviation of the spots from a perfectly square grid determines the gradient of the incoming wavefront. The purpose of this research is to characterize lenslet arrays to see if they meet Keck’s specification for their new adaptive optics system. These sets of lenslets are on a 20mm- square grid and we have determined the pitch of these lenses to be 200 microns, which means there are ten thousand lenses in each set. We have set up different optical systems in order to determine the focal length of the lenses. We also used a spectrophotometer to determine the transmission of the lenslets and the lab’s interferometric microscope to determine the shape of the lenses. Our results indicate that the focal lengths of the lenslet arrays are consistent with Keck’s requirements within the depth of focus of the lenses. Our results also indicate that the lenslets have high transmission, up to 99% percent at some wavelengths. Finally, the interferometer results indicate that the lenslets have a parabolic shape instead of a circular shape. This work will be instrumental in designing and implementing the next generation adaptive optics system for the Keck telescopes.

