




















SHAPED PuUPIL CORONAGRAPH: STATE OF THE ART AND PROJECTIONS
EXOPLANET DETECTION WITH CORONAGRAPHS 2006 FOR TPF PERFORMANCE AND READINESS

The ability to sense and correct for aberrations all the way to 10'° contrast in a SPC system that has real masks
like those already manufactured today has already been shown theoretically in monochromatic light. Figure 7
shows a simulation of Peak-a-boo estimation and subsequent correction (assuming an ideal DM), in a system
having phase and amplitude errors as well as the observed manufacturing errors (trimming) on the mask.

Such corrections work well for monochromatic light, or even in polychromatic light assuming no wavelength
dependence of aberrations. However, in reality, both phase and amplitude error will have a non-negligible
dependency on wavelength, due to a variety of mechanisms'’, severely limiting the bandwidth across which
aberrations can be fully corrected. Nonetheless, in such cases, the required 10" contrast can still be achieved
with the SPC if one uses more than 1 DM for correction. Figure 8 shows some possible configurations of 2 and 3
DMs designed to correct for wavelength-dependent errors along with a simulation of correcting for such errors
with a 3-DM correction system.

Figure 7: Demonstration of Peak-a-boo
sensing and correction with a realistic
shaped pupil having manufacturing
defects (trimming), in monochromatic
light.

‘ %L“\\ Figure 8: Top: Multi-DM
configurations that allow

' & corrections for realistic
-~ L } " wavelength-dependent errors.

Bottom: Even a severe case where
wavelength-dependent aberrations
limit the contrast to 10° can be
fully corrected by a system of 3
DMs. In this simulation, perfect
estimation of the aberrations is
assumed.

(b) Setup with three DMs
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(a) Polychromatic correction with three DM AX = 400 (b) Slices of the several polychromatic PSFs presented
nm above AX =400 nm
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