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The Large Synoptic Survey Telescope is an 8.4-meter, 10 square-degree-field telescope that will provide three gigapixel digital images of the universe. The shapes of the telescope’s three mirrors are affected by gravity and thermal changes, which lead to reduced image quality. To improve image quality, the mirrors are actively controlled using the information gathered from the curvature wave-front sensors (CWFS). Sky-brightness adds noise to the incoming star-light incident on the CWFS, which causes errors in the phase reconstruction and leads to lower performance for the active control of the telescope aberrations. Since sky-brightness cannot be eliminated, this research seeks to understand how it will affect phase-reconstruction performance by causing errors in the curvature wavefront sensors. Using a code developed to simulate the operational performance of LSST it was possible to determine the effects that sky-brightness will have on phase reconstruction. Every wavelength band of light is affected differently by atmospheric turbulence and sky-brightness, which will introduce different amounts of noise at varying wavelengths and star-brightness levels. Using the output from the code, several graphs were constructed that show the differences in phase reconstruction performance versus star brightness for each band of light at varying sky-brightness. The graphs quantify the amount of noise that is added to the phase reconstruction as star brightness varies for many different sky-brightness levels and wavelength bands. These results will help scientists and engineers design a CWFS that will help achieve optimal phase-reconstruction performance for the active control of LSST.

