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Abstract: Several algorithms have been developed for space-based coronagraphs to minimize scattered light 
so that contrast ratios of 10’ can be achieved, thereby enabling planetary detection. This paper compares 
sensitivities of image-based algorithms using near-field diffraction models of proposed space coronagraph 
designs. Modeling results are verified on ground-based testbeds. 
OCIS codes: (350.6090) Space optics, (350.1270) Astronomy and astrophysics 

Summary 

based optical model with traceability to designs for the coronagraphic version of the Terrestrial Planet Finder (TPF). 
The first algorithm estimates the wave front of the optical field using a Gerchberg-Saxton type phase retrieval 
algorithm, then corrects the wave front errors using a deformable mirror that is placed at a pupil plane. The second 
algorithm uses the same deformable mirror to minimize amplitude errors at the Lyot plane. The third algorithm, 
called the “half-dark hole” algorithm, uses direct imagery to increase the contrast on one-half of the point spread 
function, while sacrificing contrast on the other side. 

Three different algorithms for reducing scattered light in a coronagraph are evaluated on a rigorous, diffraction 

The model we have developed for TPF has been verified on the high-contrast imaging testbed (HCIT). The 
model includes real mirror surfaces obtained interferometrically from the testbed. In addition, the model includes a 
densely populated deformable mirror (DM) with realistic influence functions that is used to reduce scattered light 
caused by imperfect optics. 

This paper describes the advantages and disadvantages of each algorithm. It shows the contrast ratios that can be 
obtained by each algorithm for different kinds of errors present in the optics as well as sensitivities to fabrication 
errors and misalignments. 




