CARL ODOAUGAIN
LABORATORY INSTITUTE

Exploration of the Dynamical Phase Space of

&

Stars with Known Planets

Dmitry Savransky, Carlos Gascon, Nathaniel
Kinzly, Natasha Batalha, Nikole Lewis, and

Mark Marley

UNIVERSITAT POLITECNICA
DE CATALUNYA
BARCELONATECH

SPIE Optics+Photonics 2019 W55 UNIVERSITY OF CALIFORNIA
Presentation 11117-51 S H N“'H [: H “ l

This work supported by NASA Grant NNX15AB40G



Cornell University

] - o - 104
WFIRST CGl fa® ) |
' 10! 1 Yool ‘.’. '8.. [
Needs Targets! | % il 8 g
- 103
3, 2 ., ® 5
< 107 - i
Fortunately, we 5 | ¢ |
Z i, 2 Saturn 102
know where to 2 s % s
flnd some. é 10_1? J Neptune
E Uranus 1
- 10
'$ e Imaging i
4 031 1072 - ®m  Microlensing |
e . S A Radial Velocity | |
confirmed E e r O Venusoo e Transit 0
exoplanets! 02 ECASe
10 10 10 10 10 10

Semi-Major Axis (AU) 1



Cornell University

WFIRST CGl
Needs Targets!

Except, these
are mostly too far
and too faint.
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Classes of Target

Stars with Stars without
Known Planets ' Known Planets
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Remember: It’s All About Orbit
Geometry and Photometry
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Just because
you know
something is

there,
doesn’t
mean you'll
see it



Cornell University

Batalha et al. (2018) To the Rescue
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Batalha et al. (2018) Color Classification of Extrasolar Giant Planets: Prospects and Cautions, AJ 156 7
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Clouds Make Huge Differences
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Blind Search Targets: Depth of Search
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See: Garrett, Savransky & Macintosh (2017) A Simple Depth-of-Search Metric for Exoplanet Imaging Surveys, AJ 154
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Followup Targets: Orbital & Photometric Uncertainty
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47 UMa c, Assuming 90° Inclination .
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| Don’t
Know How
this System
IS Inclined

47 UMa ¢
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Followup Targets: Completeness
47 UMa c
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47 UMa C
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In the Limit of Orbital Knowledge 10910(Famag, )
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Companion Search: Stability Criteria
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HD 154345 - (a, e) map HD 154345 - (a, m) map
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Gascon, Savransky, and Sureda (submitted) “Analytic stability maps of unknown exoplanet companions for imaging prioritization,” ApJ
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GJ 649 - Depth-of-Search Grid

Gascon, Savransky, and Sureda (submitted) “Analytic stability maps of unknown exoplanet companions for imaging prioritization,” ApJ
18
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GJ 649 - Stability Grid - Giuppone’s Mod. Crit.
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GJ 649 - Intersection Grid - Giuppone’s Mod. Crit.
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https://plandb.sioslab.com

https://github.com/SIOSlab/DoS

https://github.com/CarlosGascon/NumSim

https://qgithub.com/CarlosGascon/StableDoS
https://github.com/dsavransky/plandb.sioslab.com

20


https://plandb.sioslab.com/
https://github.com/SIOSlab/DoS
https://github.com/CarlosGascon/NumSim
https://github.com/CarlosGascon/StableDoS
https://github.com/dsavransky/plandb.sioslab.com

