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Introduction:  Although the pace of exoplanet dis-

covery and characterization is accelerating, space mis-
sions that will be able to characterize habitable ex-
oplanets require medium- to long-term planning. In 
considering the science requirements for next-
generation space missions capable of characterizing 
habitable worlds, it is essential that the key science 
questions are identified early and that observational 
approaches to answering the science questions build on 
state-of-the art knowledge.  

Exoplanets – whether gaseous, icy, or rocky – are 
complex systems and any future mission will only pro-
vide limited information on the individual planets. 
Therefore, it is essential that we identify the key sci-
ence questions by building on a multi-disciplinary 
community. 

The SAG15 Study:  The SAG15 team conducted a 
comprehensive effort to solicit and compile communi-
ty input on key science questions for future exoplanet 
imaging missions. The study benefitted from input 
from more than seventy researchers, building on both 
the NASA Exoplanet Program Analysis Group 
(EXOPAG) community and the NASA Nexus for Ex-
oplanet System Science (NExSS) groups. The SAG15 
study has been completed in July 2017 and resulted in 
a 100-page report providing an overview of exoplanet 
science questions that represent the current and next 
frontiers of our field that are well-suited to be studied 
via direct imaging missions. The report also includes 
brief reviews of the state-of-the-art for each topic, ex-
pected contributions from existing or near-future in-
struments/missions, as well as guidelines for the type 
and quality of data required to answer the science 
questions. 

Science Questions: Our study grouped science 
questions in three categories. In category A, we in-
cluded questions that aimed at understanding the statis-
tical properties of exoplanetary systems. In category B, 
we included questions that focused on understanding 
the properties of individual exoplanets. In category C, 
we included questions that explored processes that 
shaped planetary interiors and atmospheres. 

 Understanding Habitable Exoplanets – A Pre-
requisite for Interpreting Biosignatures: It is almost 
certain that small exoplanets will display a great diver-
sity in their formation and evolution pathways, result-
ing in a great compositional diversity and a broad 
range of processes that may continue to shape their 

atmospheres and climates. Correctly identifying habit-
able exoplanets will require answering several of the 
questions our SAG15 team has recognized. Even more 
importantly, correctly and robustly interpreting poten-
tial biosignatures will be impossible without a general 
understanding of the planet properties and the likely 
conditions on its surface – these again will be achieved 
through answering several of the questions identified 
by our team. 

A study enabled by the NExSS/EXOPAG Com-
munity: Our study also represents one of the first 
large-scale studies that are enabled by the 
NExSS/EXOPAG interdisciplinary community. Multi-
ple sections and aspects of science questions included 
in our report have been driven by earth and atmospher-
ic scientists from the NExSS collaboration, who are 
otherwise often not engaged in the NASA Exoplanet 
Exploration Program. Their input, as well as input 
from the broader NExSS community collected via mul-
tiple avenues, represents a new approach for assessing 
the system-level questions future observations of hab-
itable worlds will need to address.  

SAG15 Report and Website: The website – in-
cluding the final report, report development infor-
mation and draft reports, and supporting documents – 
is available at http://eos-nexus.org/sag15/  
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