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Coronagraphy and external occulters

* |Internal coronagraphs
» masks, apodizers etc
» deformable mirrors

» wavefront control, stability

e External occulters
» external starshade
» deployment

» formation flying
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P T Starlight Suppression Status
.
Contrast Starlight Technique
Suppression

1 0 5 | v Optical vortex monochromatic @ 2A/D in air (Arizona/JPL)

________ Visible nuller 15% bandwidth @ 3.5A/D in air (JPL)

........ APLC 20% bandwidth @ 5A/D in air (GPI)

1 0-6 #-+ Vector vortex 2% bandwidth @ 3A/D in vacuum (JPL/HCIT)
5 :i--- PIAA monochromatic @ 2)/D in air (Subaru/ARC)

v “+=== Visible nuller monochromatic @ 3.5\/D (JPL)

1 0 4 — saeaas External Occulter white light shadow suppression in air
(Uof Colo)
Approximate1 0'8 L s Shaped pupil 10% bandwidth @ 4A/D in vac (Princeton/HCIT)
Range of ¢ :-Shaped pupil mask 2% @ 4A/D in vac. (Princeton/HCIT)
Detectability { i.... Hybrid Band-limited mask 20% @ 4A/D in vac. (JPL/HCIT)
Jupiter 109 ..d #-- Hybrid Band-limited mask 10% @ 3\/D in vac. (JPL/HCIT)

TECHNOLOGY MILESTONE LEVEL

Band-Limited Metallic 10% bandwidth @ 4)A/D in vac (JPL/HCIT)

1 0-10 " ™.... 4" Order Band-Limited monochromtic @ 4A/D in vac (JPL/HCIT)
Earth B
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NASA mission concept studies (ASMCS)

e Several concept mission studies relevant to coronagraphy
» ACCESS (medium, 1.5m)
» PECO (medium, 1.4m)
» EPIC (medium, 1.65)
» DAVINCI (large, 4x 1.17m)
» NWO (large, 4m + starshade)
» THEIA (large, 4m + starshade)
» ATLAST (large, 8/9.2/16m + coronagraph/starshade)

e Orbits: drift away heliocentric, L2
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Medium size missions
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e Direct imaging of exoplanets

» photometry, colors, low resolution spectroscopy Sky
Transmission

» RV planets, Super Earths?

» exozodiacal disks
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large missions

Starshade

Telescope

e detection / characterization of terrestrial planets
» enables spectroscopy

» identify biomarkers

» other planets, disks etc.
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Access to orbit

* Dedicated launch
» e.g. Atlas V, Delta IV
» Ares V if developed
» Commercial companies?
e Secondary payload
» ideas for small payloads?
» smaller coronagraphs?
e Technology development if access to orbit is cheap
» starshade deployment
» small telescopes

» experiment with DM
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new ideas”?

e one year flight with extended sounding rockets?
e secondary payloads

e very small payloads?

e technology development if very cheap?
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