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Introduction:  The coming decade of the 2020s 

will present an amazing array of capabilities to observe 

the Universe across the electromagnetic spectrum, and 

in particular to discover and characterize exoplanets in 

the neighborhood of our solar system. These include 

the Transiting Exoplanet Survey Satellite and the re-

markable James Webb Space Telescope (JWST) in 

space, and a suite of large observatories on the ground, 

including the Atacama Large Millimeter Array, and 

several 30m class optical/IR telescopes.  

The study of earth-size exoplanets, and in particular 

the detailed spectroscopic analysis of their atmos-

pheres, will require new capabilities beyond those cur-

rently in development. A number of studies have been 

performed over the past decade, including ATLAST, 

LUVOIR, and now multiple studies sponsored by 

NASA in preparation for the National Academies 2020 

Decadal Survey in Astrophysics, that specifically ad-

dress the capabilities that will be required to make pro-

gress in exoplanet characterization.   

Based on the results from the NASA Kepler mis-

sion and other exoplanet observations, the known dis-

tribution of stars in the solar neighborhood and the 

expected capabilities of future telescopes, we present a 

parametric analysis of the capabilities of future large 

aperture space telescopes to assess the yield for dis-

covery of terrestrial exoplanets, characterize their at-

mospheres, including the search for potential biosigna-

tures. 
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