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Main Sequence Stars
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Ratio with current Sun
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Stellar Parameters
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Habitable Zone Boundaries

Kane, “Habitable Zone Dependence on Stellar Parameter Uncertainties”, 2014, Apj, 782, 111
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Kane, “Habitable Zone Dependence on Stellar Parameter Uncertainties”, 2014, Apj, 782, 111
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Where are the Habitable Zone Boundaries?

| - | ' !
Kepler Candidates
-
O -
N
-2
2
£
3
pd
-
O -
(] -—' I 1 | I|_|—'—'—I | s ]
200 400 600

Habitable Zone Uncertainty Region (%)

Kane, “Habitable Zone Dependence on Stellar Parameter Uncertainties”, 2014, Apj, 782, 111



Kepler-186f Kepler-186 System
b bcd e

Solar System

Mercury ‘

Quintana et al. “An Earth-Sized Planet in the Habitable Zone of a Cool Star”, 2014, Science, 344, 277
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Jenkins et al. “Discovery and Validation of Kepler-452b: A 1.6 R@ Super Earth Exoplanet in the Habitable Zone of a G2 Star”, 2015, AJ, 150, 56
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Habitable Zone

Period: 11.186 days
. 5 " Minimum mass: 1.27 Earth masses
: Proxima b Orbit ——
| — Mercury’s Orbit Sun —
\ Mass: 0.12 solar masses
Luminosity: 0.00155 solar luminosities

Rotation period: 83 days
Temperature: 2800 Celsius
Distance to Earth: 4.23 light-years

Anglada-Escude et al. “A terrestrial planet candidate in a temperate orbit around Proxima Centauri”, 2016, Nature, 536, 437
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TRAPPIST-1 System

[Hlustrati:

Gillon et al. “Temperate Earth-sized planets transiting a nearby ultracool dwarf star”, 2016, Nature, 533, 221
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Gliese 581 Planetary System

Gliese 581b

CREDIT: Abel Méndez, UPR Arecibo (Oct. 2010)

Gliese 581g

v

Gliese 581 is a red dwarf star located 20.3 light years
from Earth in the constellation Libra. It has a mass of
one third of the Sun and at least six planets. The

fourth planet from the star, Gliese 581g, is the first
Earth-like planet detected around a star.

Gliese 581f

Gliese 581c Gliese 581d

-

Gliese 581e . Earth
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ABSTRACT

The NASA Kepler mission has discovered thousands of new planetary candidates, many of which
have been confirmed through follow-up observations. A primary goal of the mission is to determine
the occurrance rate of terrestrial-size planets within the Habitable Zone (HZ) of their host stars.
Here we provide a list of HZ exoplanet candidates from the Kepler Data Release 24 Q1-Q17 data
vetting process. This work was undertaken as part of the Kepler Habitable Zone Working Group.
We use a variety of criteria regarding HZ boundaries and planetary sizes to produce complete lists
of HZ candidates, including a catalog of 104 candidates within the optimistic HZ and 20 candidates
with radii less than two Earth radii within the conservative HZ. We cross-match our HZ candidates
with the Data Release 25 stellar properties and confirmed planet properties to provide robust stellar
parameters and candidate dispositions. We also include false positive probabilities recently calculated
by Morton (2016) for each of the candidates within our catalogs to aid in their validation. Finally,
we performed dynamical analysis simulations for multi-planet systems that contain candidates with
radii less than two Earth radii as a step toward validation of those systems.

Keywords: astrobiology — astronomical databases: miscellaneous — planetary systems — techniques:

photometric




Kepler Habitable Zone Catalog
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Kepler Habitable Zone Catalog
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Abstract

The search for habitable planets has revealed many planets that can vary greatly from an Earth analog environment.
These include highly eccentric orbits, giant planets, different bulk densities, relatively active stars, and evolved
stars. This work catalogs all planets found to reside in the habitable zone (HZ) and provides HZ boundaries, orbit
characterization, and the potential for spectroscopic follow-up observations. Demographics of the HZ planets are
compared with a full catalog of exoplanets. Extreme planets within the HZ are highlighted, and how their unique
properties may affect their pu[:—:nlml habitability is discussed. Kepler-296 f is the most eccentric <2 R planet that
spends 100% of its orbit in the HZ. HD 106270 b and HD 38529 ¢ are the most massive planets {:f; 13 M]] that orbit
within the HZ, and are ideal targets for determining the properties of potential hosts of HZ exomoons. These
planets, along with the others highlighted, will serve as special edge cases to the Earth-based scenario, and
observations of these targets will help test the resilience of habitability outside the standard model. The most
promising observational HZ target that is known to transit is GJ 414 A b. Of the transiting, <2 R, HZ planets,
LHS 1140 b, TRAPPIST-1 d, and K2-3d are the most favorable. Of the nontransiting HZ pldnﬁh HD 102365 b

and 55Cncf are the most promising, and the best nontransiting candidates that have <2 R, are GJ 667 Cc,
Wolf 1061 ¢, Ross 508 b, Teegarden’s Star b, and Proxima Cen b.

Unified Astronomy Thesaurus concepts: Exoplanet astronomy (486); Exoplanet catalogs (488); Exoplanets (498);
Planet hosting stars (1242); Habitable planets (695); Habitable zone (696); Astrobiology (74); Radial velocity
(1332); Transits (1711); Observational astronomy (1145)

Supporting material: machine-readable table
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