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[ : Detecting exoplanets with a vector vortex coronagraph on a well-corrected 1.5 m
aperture
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Observations of faint exoplanets near bright stars require both small inner working
angles and high throughputs, and phase mask coronagraphy can provide both.
Moreover, the vortex phase mask coronagraph is predicted to have a close-to-ideal
theoretical performance. Recent work in developing phase mask coronagraphy and in
achieving the needed wavefront control on the Palomar 1.5 m “well-corrected
subaperture” will be described. Because of their great potential, we have recently
focused on vector vortex coronagraphic phase masks, in which a focal-plane azimuthal
phase spiral is generated by a rotationally symmetric half-wave plate. Our vector vortex
masks already perform very well both in the laboratory, with a demonstrated infrared
contrast at 3 A/D of about 106, and a narrowband visible contrast of a few 107, and on
the telescope, where a Ks band vector vortex mask has allowed the detection of the
innermost of HR8799's three known planets, which for our system lies at 2 A /D. Phase
masks can thus provide access to observations at smaller angles with existing
telescopes, and to space-based exoplanet observations with reduced-diameter telescopes.
Further improvements to our vortex masks are planned to reach the rejection levels

ultimately needed for terrestrial exoplanet detection from space.
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