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The residual aberrations of the 10-meter Keck Telescopes after correction by an adaptive 
optics (AO) system are determined via simulation. The ability of the AO deformable 
mirror to fix various spatial frequency errors under static conditions is simulated by 
applying a phase filter to a high-spatial frequency phase map of the measured Keck 
segmented primary mirror phase errors. A simulation was designed in C++ using the 
Arroyo Library (developed by Matthew Britton of Caltech) to correct for residual errors. 
While the gray pixel approximation (developed by Mitchell Troy of Jet Propulsion 
Laboratory) was used to model the segment gaps. Three types of errors were studied: the 
initial tip/tilt and piston alignment of the segments, segment aberrations, and 
misalignment by the segment control system. The implementation of the simulation 
shows the deformable mirror can perform reasonable improvement on all three types of 
segment errors and thus improve the image peak intensity. These results will help in 
understanding the current Keck AO system performance and in planning the next 
generation of AO systems. 
 
 
 
 
 
 


