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Temperate, terrestrial planets orbiting nearby small 
stars offer the only opportunity to study the atmos-
pheres of potentially habitable exoplanets in the next 
decade. The purpose of this talk is to review the M-
dwarf opportunity and recent progress for the benefit 
of the relatively broad community of scientists assem-
bled at this meeting. 

The closest star, Proxima, hosts a temperate world 
(although it likely does not transit), and two nearby 
stars, TRAPPIST-1 and LJS1140, were recently found 
to host small and temperate planets that do transit. 
Even closer and hence more spectroscopically accessi-
ble temperate worlds transiting nearby M-dwarfs likely 
remain to be discovered. For their atmospheres to be 
accessible to upcoming telescopes, such planets likely 
need to be within a distance of 15 parsecs, yielding a 
list of approximately 450 potentially targets. Numerous 
surveys will search subsets of this list, including the 
dedicated ground-based transits surveys such as 
MEarth and SPECULOOS, the NASA TESS Mission 
(scheduled for launch in Spring 2018), and a plethora 
of dedicated radial velocity surveys including 
CARMENES, SPIROU, HPF, IRD, and NIRPS. I will 
first summarize these efforts and answer whether these 
efforts will in fact conduct a complete and definitive 
survey of these 450 stars. 

The launch of the James Webb Space Telescope in 
October 2018 may afford the opportunity to search for 
atmospheric gases such as water, carbon dioxide, and 
methane, while the subsequent deployment of extreme-
ly large ground-based telescopes such as the GMT, 
TMT, and the ELT may permit the search for molecular 
oxygen. Thus, working in concert, JWST and the ELTs 
may present the chance to detect potential atmospheric 
biosignature gases, as well as the other atmospheric 
gases that will required to consider whether such po-
tential biosignature gases are indeed biogenic. I will 
present representative signal-to-noise calculations for 
both JWST and the ELTs and discuss the opportunities 
for atmospheric characterization. 

Finally, the interpretation of the provenance of any 
molecular detections will demand a number of charac-
terization studies of the host stars. We must gather 
spectra of the UV and high-energy emission while we 
have functioning space facilities, and we need to con-
duct a comprehensive survey of the stellar properties, 
including rotation, activity, binarity, and metallicity of 
all M-dwarfs within 15 parsecs. 

The work to understand the closest small stars and 
their potentially habitable planets is an in-
terdisciplinary effort, and I will attempt to summarize 
the vigorous research by the broad community that is 
making rapid progress on this challenge.
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