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(Goals for Terrestrial Planet Finder

* Primary Goal: Direct detection of emitted or reflected
radiation from Earth-like planets located in the
habitable zones of nearby solar type stars.

— Determine orbital and physical properties
— Characterize atmospheres and search for bio-markers
— Search a statistically meaningful sample of stars (~150)

» The Broader Scientific Context. Comparative
Planetology

— Understand properties of all planetary system constituents,
e.g. gas giant planets, terrestrial planets and debris disks.

» Astrophysics: An observatory with the power to detect

an Earth orbiting a nearby star will be able to collect

important new data on many targets of general
astrophysical interest.



Terrestrial Planet Finder (TPF)
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TPF Candidate Architectures

Four two-year studies by industrial/academic teams led to the
selection of two classes of mission as candidates for TPF.

Variable Pupil Visible Apodized Square Aperture
Coronagraph

Structurally Connected IR Separated Spacecraft IR
Interferometer Interferometer

TPF will carry both classes forward for technology development
and further studies, leading to selection of a single design by2006.



Control of
Star Light
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* Control scattered light
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Interferometer
Detects and
Characterizes
Planetary Systems
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* TPF produces image of planetary

system
— Orbital location
— Temperature and radius

e TPF produces spectrum to search
for biomarkers

 1-2 m telescopes to find Jupiters,
nearest Earths

*3-4 m telescopes for full TPF goals



TPF Technology Requirements
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TPF Technology Roadmap
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Observatory Technology
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Advanced Cryocooler Technology
Development Program (ACTDP):

*TPF is developing cryocoolers with
18K/6K cooling stages

*ACTDP will produce two
engineering model coolers (with
options for electronics) by 2005

*Requirements derived from TPF,
JWST, and Constellation-X

*Three coolers selected for further
development: Ball, Lockheed
Martin, and Northrop Grumman



Interferometer Technology
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Formation Flying Technology
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oronagraph Technology

Inage Based WIS of Test Bed

. Wavefront
~ Sensing and
H

ontrol
Apodized £
Technol
Masks and * i cchnology
Stops High Contrast
Technology | Imaging Testbed
e — Coronagraph
Point Design
Tools for
Integrated
Modeling
'~ Industry Coronagraph

Technology

. Advanced
. Coronagraph
echnology

Teéhnolo
Demonstrator Mirror




The complete TPF Technology Plan will
be posted at: http://TPF.jpl.nasa.gov

Propulsion Laboratory
Loliforaln Institute of Tachaclogy

Origins of Stars,





