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• A space telescope for the astrophysics of exoplanetary 
systems: 

• Direct imaging

• Spectroscopy

• With a coronagraph to suppress the glare of starlight

• ACCESS asks: what coronagraphic mission is possible with 
technologies available today?

In a nutshell -- ACCESS
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• Direct coronagraphic imaging and low-
resolution (R=20) spectroscopy of exoplanet 
systems in reflected starlight, to include:

• Census of nearby known RV planets in orbits 
beyond ~1AU

• Search for mature exoplanet systems beyond 
the RV survey limits, including giant planets, 
super-earths, and possibly a dozen earth-mass 
planets 

• Observe dust structures as an indicator of 
unseen planets and planetesimals

• Dust structure in the circumstellar 
environment as a probe of the life cycle of 
planetary systems: from young stellar objects 
to proto-planetary nebulae  

Science objectives
With emphasis on exoplanetary systems, 

possibly dynamically full, that harbor 
exoplanets, planetesimals, dust structures. 

!
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• Coronagraphic imaging and spectroscopy of exoplanetary systems 
in reflected starlight at visible wavelengths (450-900 nm)

• ACCESS is one of four medium-class exoplanet concepts selected 
by NASA for Astrophysics Strategic Mission Concept Studies

• Study compares performance and readiness of four major 
coronagraph architectures

• Defines a conceptual space observatory platform as the “level 
playing field” for comparisons among coronagraph types

• Also uses laboratory validation on JPL’s HCIT as another “level 
playing field” for coronagraph hardware readiness

• Identifies a genre of scientifically compelling exoplanet mission 
concepts built upon mature (TRL6+) subsystem technologies

• Evaluates science reach of a medium-class coronagraph mission

ACCESS = Actively-corrected Coronagraph 
Concepts for Exoplanetary System Studies
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• Observatory architecture is representative of the “best” available for 
exoplanet coronagraphy within the scope (cost, risk, schedule) of a 
NASA medium-class mission
• visible wavelengths (500-900 nm) for smaller λ/D and better IWA
• single spacecraft (external occulter + telescope exceeds medium 

cost) 
• In particular, all coronagraphs require an observatory system with

• exceptional pointing control
• exceptional wavefront stability and
• active (deformable mirrors) wavefront control

• ACCESS requires systems with high technology readiness (TRL6+) for
• reliable estimates of science capabilities and
• reliable determinations of cost and schedule

• Baseline observatory architecture defines a capable platform for 
meaningful comparisons among coronagraph types. 

ACCESS observatory
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 All four coronagraph types have been tested in 
JPL’s High Contrast Imaging Testbed
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!

ACCESS cost and schedule conform to guidelines for a NASA medium-class mission.
The science mission would begin approximately 5 years after selection.   
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• The ACCESS study considered the relative merits and readiness 
of four major coronagraph types, and hybrid combinations.

• Using demonstrated high-TRL technologies, the ACCESS 
minimum science program surveys the nearest 120+ AFGK stars 
for exoplanet systems, and surveys the majority of those for 
exozodiacal dust to the level of 1 zodi at 3 AU.

• Follow-up with R=20 spectrophotometry.
• Technology demonstrations in the coming year are expected to  

further enhance the science reach of an ACCESS mission, in 
advance of a NASA AO for a medium class mission.

• The study also identifies areas of technology development that 
would advance the readiness of the major coronagraph types in 
the coming 5 years.

Summary
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End
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