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Concept Study of a Kepler-like mission for exoplanet direct imaging; < $1 B backup plan to AFTA/WFIRST mission.

Design study started spring 2013, completes Jan 2015. Interim report now available. Key parameters:
Technical readyness for FY 17 start, 2024 launch
Coronagraph: Hybrid Lyot baseline; PIAA-CMC and Vector vortex options

Stable Earth-trailing orbit

1.5m unobscured telescope
2N\/D inner working angle

Active wavefront control with two 48x48 deformable mirrors, 0.4-1.0 um imaging and R= 70 spectroscopy
Bright science target star provides reference for precision pointing and compensation of low-order wavefront drifts

IMAGING DETECTOR

@® Measure 20 Multi-color photometry of
Known Exoplanets

@® Survey 20 nearby stars for super-Earths
within the HZ

® Survey 140 nearby stars for giant planets

@ Disk Survey 60 disks in RV planet
systems

B
INTEGRAL FIELD
SPECTROGRAPH (IFS)

® Measure 20 Spectra of Known Exoplanets
® Measure 60 known debris disks within 40 pc
® Measure 100 Young debris disks from WISE
® Measure 80 Nearby protoplanetary disks

EXTRACTED DATA CUBE

OPTICAL LAYOUT

C

Optical Telescope Assembly 277 kg
Outer Barrel Assembly 162 kg
Inner Barrel Assembly 49 kg
Avionics Assembly 20 kg
Thermal Control 32 kg
Payload Harness Assembly 35 kg
Telescope Mass (CBE) 575 kg
Telescope Contingency 173 kg
Telescope Mass (PBE) 748 kg
Optics and Mounts 4kg
Focal Plane / Detetor Assembly 1kg
Electronics 17 kg
Mechanical 47 kg
Thermal Control 22 kg
Instrument Mass (CBE) 91 kg
Instrument Contingency 27 kg
Instrument Mass (PBE) 118 kg
Attitude Determination and Control 50 kg
Command and Data Handling 70 kg
Power 40 kg
Propulsion 11 kg
Structure and Mechanisms 346 kg
Telecommunication 27 kg
Thermal 22 kg
Payload (Telescope and Coronagraph) 666 kg
Observatory Dry Mass (CBE) 1232 kg
Spacecraft Contingency 84 kg
Payload Contingency 200 kg
Additional Systems Contingency 245 kg
Observatory Dry Mass (PBE) 1761 kg
Propellant 20 kg
Total Launch Mass 1781 kg
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The temperature of the primary mirror only drifts
by 0.1°C for a slew of 45° or rolls up to 30°
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Exo—C Planet Targets
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Above: Known RV planets (points) and HZs accessible to Exo-C.

80 C

The actively heated inner barrel changes by
only 0.3°C after slews or rolls

Color codes for contrast difficulty.

Below: Exo-C imaging search space for planets of nearby stars,

Number of Stars where Detectable

as a function of planet size and orbit
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Interim Report
http://exep.jpl.nasa.gov/stdt/exoc
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