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NASA Exoplanet Exploration Program
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Purpose described in
. & 2014 NASA Science Plan

1. Discover planets around other stars

2. Characterize their properties

CIENCE PLAN

3. ldentify candidates that could harbor life

>

The Search for Life in our Galaxy

EXEP serves the community and the science by implementing
NASA's space science vision for exoplanets

CL#15-4133



NASA Exoplanet Exploration Program

Space Missions and Mission Studies Public Engagement

Decadal Studies
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Supporting Research & Technology

Key Sustaining Research NASA Exoplanet Science Institute

Technology Development
o
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. Explore New Worlds
NASA's Exoplanet Exploration Program
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High Contrast Deployable Archives, Tools, Sagan Fellowships,
Imaging Star Shades Professional Engagement

Large Binocular Keck Single Aperture
Telescope Interferometer ~ Imaging and RV

NN-EXPLORE
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WFIRST / AFTA

~ Dark Energ)/, IR Survey, Exoplanet Census, Ima'ging and Spectroscopy
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Starshade for a 2.4m telescope

Primary bandpass: 600 — 850 nm
~ Raw contrast: 1 x 10710
IWA: 100 milliarcsec

2.4 meter telescope
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Technology Development for Coronagraphs

Occulting Masks/

: -—_ - - System Demonstration
Apodizers T TT=-~__| - y

Serabyn — Vector Vortex Mask - ~ Jet Propulsion Laboratofy

- / ~~ Image Post Processin
Low Order Wavefront ' \ | 9 9

Sensing and Control / \ .‘/ HR8799 b, c, d

Deformable Ultra-Low-Noise
Mirrors Visible Detectors

\ HST NICMOS with additional processing

Soummer et al. 2011

Xineti e2v Electron Multiplying CCD
MEUCS  CL#15-4133



Technology Development for Starshades

(External Occulters)
Control of Scattered Light \

Validation of Optical
Models

Princeton, JPL
NGAS, Princeton, JPL CL#15-4133



Large Binocular Telescope Interferometer
Measures exozodiacal dust in habitable zones

Phil Hinz, Pl LBTI Performance
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« Demonstrated 12 zodi sensitivity for a solar twin at 10 pc

« Successfully completed Operational Readiness Review (ORR) and now
conducting Science Validation Phase

 Level 1 requirement. 3 zodi (baseline) and 6 zodi (threshold) on 50 stars
« LBTI nulling data available to public at

M. Jeganathan cr#1s-4133


http://nexsci.caltech.edu/missions/LBTI/
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Partnership for Exoplanet Discovery and Characterization

* Scope:
— Exoplanet-targeted Guest Observer program

with existing instrumentation on WIYN using
NOAO share (40%) of telescope time

— Facility-class extreme precision radial velocity
spectrometer for WIYN telescope
(commissioning plan: 2019)

« Motivation w T
— Follow-up of current missions (K2, TESS, JWST) - © % = = = 8
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3.5m WIYN Telescope

Kitt Peak National Observatory
PennState Arizona

I I I B BN Massachusetts

I Institute of
Technology
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Program Engages the Public

Many images and videos for education and engagement
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explore a visual database of new worlds »
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http://exep.jpl.nasa.gov

http://planetquest.jpl.nasa.gov
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Where will exploration take us in 100 years?
Introducing the Exoplanet Travel Bureau
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WHERE THE GRASS 1S ALWAYS REDDER ON THE OTHER SIDE
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WHERE YOUR SHADOW ALWAYS HAS COMPANY
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 WFIRST-AFTA

Exqplant

Missions

M New -
F ~ Worlds
Telescope

Habitable Exoplanet Imager
L-UV-OIR

W. M. Keck Observatory Large Binocular
Telescope Interferometer

" NASA/ESA Partnership  Ground Telescopes with NASA participation
2 CNES/ESA CL#15-4133
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Contacts and Opportunities

* Please visit us at exep.jpl.nasa.gov
« Come see us at JPL Open House — Oct 10, 11

* Get involved through ExoPAG (Program Analysis
Group): Alan Boss (chair), Scott Gaudi (recent
chair)

« Join us at lunch today:

— Gary Blackwood, Program Manager

— Nick Siegler, Program Chief Technologist

— Ingolf Heinrichsen, Kepler & WFIRST Mission Manager
— Phil Willems, LBTI & NN-Explore Project Manager

— Ray Lemus, Program Business Manager
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Jet Propulslon Laboratory
California Institute of Technology
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Space Administration
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Pasadena, California

» This work was carried out at the Jet Propulsion Laboratory, California Institute of
Technology under contract with the National Aeronautics and Space
Administration. © 2015 All rights reserved.

* Work was also carried out at NASA's:
« Goddard Space Flight Center
« Ames Research Center

» Work was carried out as well under contracts with the National Aeronautics and
Space Administration and:

*  Princeton University

« University of Arizona

« Northrop Grumman Aerospace Systems
« National Optical Astronomy Observatory (NOAO)

« Massachusetts Institute of Technology
« Penn State University
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http://www.noao.edu/news/2015/pr1502.php



