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Introduction:  A number of future space telescope 

concepts, including LUVOIR and HabEx, propose to 
directly image and characterize Earth-like extrasolar 
planets. To directly image exoEarths, these missions 
must use coronagraphs and/or starshades to suppress 
starlight by a factor of 1010 to reveal the faint planet 
next to the star. These two instruments differ signifi-
cantly in implementation and as a result, have widely 
different observational strengths and weaknesses. In 
addition, their performance is dependent on system-
level choices related to telescope design. Thus, com-
paring missions of different scale with different in-
strumentation has been difficult historically. 

The expected yield of characterizable, potentially 
Earth-like planets is a crucial metric that can aid 
comparison of different mission concepts. Recent ad-
vancements in yield estimation methods and im-
provements in fidelity allow us to make detailed, di-
rect comparisons for the first time. By performing 
realistic simulations of such missions we can calculate 
exoplanet yields for a wide range of planet types, in-
vestigate efficient observation methods, and better 
understand the data quantity, quality, and scientific 
return. 

I will review the exoplanet detection technologies, 
their limitations, how to observe with them efficient-
ly, and their scientific capability. I will then show 
exoEarth-optimized yields for a broad range of future 
mission concepts, including coronagraph- and star-
shade-based missions, as well as hybrid missions, as a 
function of telescope aperture. I will illustrate im-
portant break-points related to major telescope design 
choices and regions for future improvement. 
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