Hybrid Schemes for Space-based Planet-Finding
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We present a new class of space-based exoplanet observatories incorporating both internal coronagraphs and external occulters. 0.5 0.5
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» Coronagraph - High throughput, pupil mapping system with IWA of 2, 3 or 4 \/D [Guyon, 2003] Unique Planet Detections

» SDO - Occulter covers the whole wavelength range at one separation distance

» MDO - Occulter covers the wavelength range using multiple separation distances, which allows for smaller
starshade, but increases the geometric IWA for longer wavelengths

» Hybrid - Planetary detection with internal coronagraph, spectral characterization with external starshade.
Can use starshade designed for 4 m telescope with a stopped-down 8 m telescope

Figure: Probability of unique detections (/leff) and spectral characterizations (right) with varying » for hybrid design with 4 m telescope
aperture, SDO, and 3 \/D coronagraph. Earth-twin population (top row) and Giant population (bottom row).

Significant probability of zero detections/characterizations only for n < 0.1

Comparison of Designs

All simulations were performed with software described in Savransky et al. [2010]. All hybrid designs use SDOs.
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Figure: Probability of unique detections (/eft) and spectral characterizations (right) for various designs with a 4 m telescope (top row) and
8 m telescope (bottom row). Earth-twin population with n = 0.3. Designs marked 8m/4m refer to hybrid designs using an 8 m telescope

and an occulter designed for a 4 m aperture. Note that the x scale for the 8 m plots is twice that of the 4 m plots.
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Figure: Probability of detection as a function of apparent separation and brightness for Earth twins (/eft) and giants (right). Color scale is
logarithmic. [Brown, 2005, Savransky et al., 2010]
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» At 4 m, a hybrid using a 3 \/D coronagraph outperforms a 2 \/D coronagraph in terms of full spectra.
» At 8 m, a hybrid using a 3 \/D coronagraph and a starshade designed for a 4 m telescope matches a 2
A/ D coronagraph in unique detections and gets more full spectra.
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