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Laser guide star systems have increased sky coverage for astronomical adaptive optics systems. As a result of laser uplink tilt indeterminacy, such systems still require the use of a natural guide star to determine tip-tilt information. The goal of this project was to investigate telescope subaperture tilt measurement correlations, identifying specific conditions under which one can accurately predict uplink laser tilt based on the measured tilts in a Shack-Hartmann wavefront sensor. Matlab was used to model systems of varying numbers of subapertures, subaperture radius and separation, atmospheric turbulence, turbulence outer scale, and observing wavelength. Multivariate Gaussian statistical analysis was used to formulate subaperture tilt measurement predictions from the subaperture correlation coefficients. It was determined that subaperture tilt measurements may be used to extract uplink tilt for a laser to an accuracy of about 30%. This permits an estimate of the global tilt. By using the laser for tip-tilt guiding, laser guide star adaptive optics systems can observe targets anywhere in the sky. 

