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Sally Heap & Don Lindler

S. Heap      In the Spirit of Lyot,  Berkeley CA             8 June 2007

TPF will be capable of finding Earth-
like planets and detecting the
chemicals in their atmospheres …
If TPF discovers planets with
evidence for life, NASA would
pursue [Life Finder] to confirm the
existence of life on these worlds

THE VISION FOR 
SPACE EXPLORATION

(January 2004)
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Eyes on the Prize

Each step makes incremental but revolutionary progress
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The Pace of ExoPlanet Research Quickens
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Bridge to Habitable Planets
• Small IWA at H2O line
• Deep starlight suppression
• Large aperture

• Smaller exo-zodi bkg
• Higher sensitivity
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Finding Habitable Planets Requires 
Spectral Observations of Planet Light

Source: DesMarais et al. 2001

H20 0.94µ gives best chance of detecting water
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S/N=22 needed for 5-σ detection

S/N Matters …
Model Spectrum of (Dry) Earth-Like Planet

Comparison of Approaches Using a 4-m Telescope

Optical Throughput and Angular Resolution

Inner Working Angle (mas)
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1 Earth Mass at 1 x sqrt(Lbol) A.U.
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3-σ Detection of H20 (1000 ppm) at 0.94 µ in 10 Days or Less

3-σ Detection of H20 (1000 ppm) at 0.94 µ in 10 Days or Less
2 Earth Mass at 1.2 x sqrt(Lbol) A.U.

0

10

20

30

40

50

60

70

80

90

100

1 1.5 2 2.5 3 3.5 4

Telescope Diameter (meters)

# 
o

f 
p

la
n

et
s TPF-O Dmag = 26

TPF-O Dmag = 25.5

TPF-PIAA IWA=2l/D  Dmag=25.5

TPF-C IWA=4l/D Dmag=25.5

vc



6

TPF-O is scaleable: From ExoP-mini to LifeFinder
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S. Heap      In the Spirit of Leo: “Nice guys finish last”             8 June 2007

Since we’re in the land of the Giants …


