
POTENTIAL HABITABLE ZONE EXOMOON CANDIDATES AND RADIAL 
VELOCITY ESTIMATES FOR GIANT KEPLER HZ CANDIDATES. 

M.L. Hill1, S.R. Kane1, E.S. Duarte2, R.K. Kopparapu3, D.M. Gelino4 R.A. Whittenmyer5
 	

1Department of Physics \& Astronomy, San Francisco State University, 1600 Holloway Avenue, 
San Francisco, CA 94132, USA. 2Department of Physics & Astronomy, Federal Institute of Rio 
de Janiero. 3	NASA Goddard Space Flight Center, 8800 Greenbelt Road, Mail Stop 699.0 
Building 34, Greenbelt, MD 20771, USA 4	NASA Exoplanet Science Institute, Caltech, MS 100-
22, 770 South Wilson Avenue, Pasadena, CA 91125, USA. 5Computational Engineering and 
Science Research Centre, University of Southern Queensland, Toowoomba, QLD 4350, Aus

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 
occurrence rate of terrestrial-size planets within 
the Habitable Zone (HZ) of their host stars.  
 
A major product of the HZWG is a list of HZ 
exoplanet candidates from the Kepler Data 
Release 24 Q1- Q17 data vetting process [1]. 
We used 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. We cross-matched our HZ candidates with 
the Data Release 25 stellar properties and 
confirmed planet properties to provide robust 
stellar parameters and candidate dispositions. 
We also 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.  
 
From this list we found 39 planet candidates 
greater than 3 earth radii residing in the 
Optimistic Habitable Zone of their host star. 
While giant planets are not favored in the 
search for eta Earth, they do indicate a 
potential for large, potentially rocky moons 
residing in the habitable zone. These giant 
planets can also provide a potential for a wider 
range of “habitable” incident flux due to 
additional energy sources from tidal energy, 
etc. Thus we analyzed each giant planet, 

estimating their mass and then calculating the 
estimated Radial Velocity Semi Amplitudes of 
each planet for use in follow up observations. 
We then calculated the planets Hill radius and 
determined the maximum angular separation of 
potential moons.  
 
This presentation will describe the highlights of 
the HZ catalog giant planets and the plans for 
further validation of HZ candidates and follow-
up studies.  

 

Fig. 1 – Plots both the unconfirmed and confirmed Giant 
(>3⊕R) Kepler candidates expected Radial Velocity 
signatures vs the Kepler Magnitude of their host star.  
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