
Science Objectives

FINESSE directly addresses NASA’s science 
objective to “Generate a census of extra-solar 
planets and measure their properties.”   
FINESSE will: 

1.  Measure the composition and  
 temperature structure of exoplanet   
 atmospheres. These are the fundamental,   
 measureable quantities that allow a detailed  
 knowledge of the physical and chemical   
 processes in exoplanet atmospheres.  
2.  Trace the composition and temperature  
 change with longitude and time. The   
 character, extent, and variability of dayside-  
 nightside differences allows us to understand  
 the exoplanet climate and influence of the  
 planet’s parent star.
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FINESSE is the 
first mission 
dedicated to the 
characterization of 
the rapidly growing 
number of newly 
discovered worlds.
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Measurement Technique

During a transit, light from the parent star  
filters through the planet’s atmosphere, en-
coding molecular features. 
FINESSE obtains a spectrum by measuring 
how light at each wavelength changes during  
a transit.
This proven technique is extended to measure 
changes during the planet’s orbit to map the 
exoplanet’s longitudinal emission.
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Science Overview 

FINESSE is a two-year, high-heritage, Earth- 
orbiting mission that opens the new field of 
comparative exoplanetology by probing the 
atmospheric composition and conditions of tran-
siting exoplanets. FINESSE explores 200 newly 
discovered worlds, ranging from Jovians to Ter-
restrials, by measuring their characteristics with 
molecular spectroscopy.

Methane Water Carbon Dioxide

FINESSE will 
measure 
hundreds of 
exoplanet 
spectra using a 
proven technique 
pioneered by 
the PI and the 
FINESSE team.

•  Building on the legacy of 
exoplanet discovery. 

•  Taking the next step …   
characterizing  the diverse 
exoplanet family. 
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Many Worlds – Many Suns 

Today we know that our solar system is 
part of a much larger family of planets 
that is both vast and incredibly diverse. 

For thousands of years, human kind has 
pondered our place in the cosmos. By 
characterizing a large and varied sample 
of exoplanets, FINESSE will answer a 
major part of this question by showing us 
how our own planet, and the planets in 
our solar system, fit into the vast, and 
varied, extended family of planets that 
pervade the galaxy. 

FINESSE: the context
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An Extraordinary Opportunity 

Ø Astronomers have discovered hundreds of exoplanets

but we know very little about these exciting objects.
 

Ø FINESSE will answer two key questions: 
1. What is the composition and temperature of exoplanet 

atmospheres? 
2. How does the composition and temperature change from

the dayside to the nightside and with time? 

FINESSE does by surveying a large number of 
exoplanets, with a broad spectral coverage, high-stability 
spectrograph, to identify the presence and abundance
molecules in exoplanet atmospheres. 
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 Many Questions Addressed 
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The FINESSE measurement method 

Swain et al. 2008 Nature Grillmair et al. 2008 Nature 
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