Key Issues in Choosing
Targets for Direct
Imaging of Earths




l. Scientific Objectives

(1) Achieve a 95%
probability of detecting an
Earth in the habitable zone

(2) Characterize those
planets




ll. Astrophysical Constraints
(3) Eta_Earth: Spec for ~10%

(4) Exozodiacal Dust:
Spec for 100 zodis

(5) Background sources

(6) True locations on the sky




lll. Engineering, Cost
Constraints

Assume Some Baseline:

- 65 mas IWA
- 4 e -11 Iimiting FPB (26 mag)
- 4-m telescope

50% throughput

V band




Image credit: T. Glassman

Dust models:
Kuchner & Stark 2010
Kelsall et al. 1998 + zodipic



Mission Critical:

(1) What is the minimum number of
targets we must acquire in order to
execute a successful mission?

(2) Which ones are they and do they make
“good” targets in terms of habitability and
detectability of planets?




Stars 1n the 30-pc Hipparcos Sample
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65 mas IWA, 4e-11 FPB limit
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Ask: What is the minimum # of targets for success?




65 mas IWA, 4e-11 FPB limit
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Stellar Apparent Visual Magnitude
Ask: What is the minimum # of targets for success?




65 mas IWA, 4e-11 FPB limit
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Ask: What is the minimum # of targets for success?




Deteéting Earth—Sun
Systems with NWO
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Ask: What is the minimum # of targets for success?




“Priority” to the Stars

Priority = Completeness / Exposure Time
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Ask: What is the minimum # of targets for success?




“Priority” to the Stars

Priority = Completeness / Exposure Time
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Ask: What is the minimum # of targets for success?




Eta Earth and Probability of Mission Success
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Ask: What is the minimum # of targets for success?
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Minimum Number of Targets

for Mission Success

Medium Exozodi Brightness (¢ =1 0)
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Minimum Number of Targets

for Mission Success

dM = 25 mag
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Minimum Number of Targets
for Mission Success

dM = 27 mag
ZC’ tact (d)

A stars 0.3 2

F stars : 2.9
G stars 669
K stars 329
M stars 58

TOTALS 29 1122

max dist &
ravel

1 Yase YS

IWA = 65 mas

8.3 years 2.8 years 2.1 years




Minimum Number of Targets
for Mission Success

dM = 27 mag

, 26ty (d)
A stars 0.3 2
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Telescope Time for Eight Missions:

IWA = 65 mas

IWA = 50 mas

gy , Py
=l 1000 2200

Telescope Time, days




Telescope Time for Eight Missions:

F G K=(7,21, 21)

F, G, K=(6, 22, 25)

IWA = 65 mas
F, G, K= (3, 21, 35)
IWA = 50 mas

600 800 1000 1200

Telescope Time, days




What is happening here?




Baseline: dM =26, IWA = 65mas

Highest Priority Targets in the Search for Habitable Exoplanets

HIP Name Spec d G L image L spec [Fe/H] N-WDS Nop
Type (pc) {sec) (days)

108870 eps Indi K4V 3.6 157 1.0 0.08

Debris

16537 K2V

104214

omi Eri A

70 Oph A

sig Dra
cta Cas A

HR 1008
36 Oph A
HD

202560
HR 7703

del Pav 2.47 1

xi Boco A 0.17 5

Are They Any “Good”?




ighest Priority Targets: Known EGPs
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Highest Priority Targets: Binaries
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Highest Priority Targets: Binaries

Rejected doubles in RED




Highest Priority Targets: Issues

1. Binaries - stray light
2. Binaries - HZ stability
3. Background - “bright” faint stars
4. Background - very faint extragalactic
5. Background - EZ and clumps
6. Other things useful to know
- equatorial inclinations
- RV “nothing there” space
- completeness vs time




