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  Why Exoplanet / Solar System Collaboration Should IncreaseWhy Exoplanet / Solar System Collaboration Should Increase 

1. We will never have in-situ data for an exoplanet. Uncertainties in solar system models 
can translate directly into catastrophic uncertainties for exoplanets. Many questions 
remain for the solar system terrestrial planets, the answers of which will directly beneft 
exoplanets. 

2. Addressing these questions requires a variety of mission concepts, including orbiters, 
gliders, balloons, and landers. In-situ analyses of the geology and composition-
temperature-pressure profle of atmospheres are critical. 

3. The solar system science questions have strong overlap with the data/model needs of 
future exoplanet missions, and such overlap areas should be prioritized. 

4. Both Decadal reports advocate for representation from both sides on mission teams. 
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The Pathway Forward: Finding the ConnectionsThe Pathway Forward: Finding the Connections 

1. Current operations of JWST will extend beyond the planned deployment of Venus 
missions (DAVINCI, VERITAS, EnVision), and both sides will be providing critical 
information regarding atmospheric structure of dense planetary atmospheres. The Venus 
missions will also address the time dependence of planetary habitability and the 
evolution of surface conditions. 

2. The Uranus fagship mission (Uranus Orbiter and Probe) is slated for launch in early
2030s, and orbital insertion in early 2040s. This creates a time scale synergy with 
Habitable Worlds Observatory, and the need to detect true Uranus/Neptune analogs (low 
insolation fux) for comparative planetology science and planet formation processes at 
the edge of circumstellar discs. 

3. Coming icy moon missions (Europa Clipper, Dragonfy, and the decadal recommended 
Enceladus Orbilander) have the potential to signifcantly advance the understanding of 
planetary habitability under extreme environments and the nature of sub-surface oceans. 
Given the current models of ocean worlds at the outer edge of the Habitable Zone, these 
planetary mission data will be directly applicable to the astrobiology component of 
exoplanet missions. 



          
  

       

          
         

  

          
    

             
        

 

            

The Pathway Forward: Forging the ConnectionsThe Pathway Forward: Forging the Connections 

1. Examine the planetary science literature. Solar system science is continually 
advancing, with frequent, and often signifcant, revisions to prevailing models of 
atmospheres, surfaces, and interiors. Attending SIG 3 talks is a great gateway! 

2. Attend relevant meetings. These are often listed on the various analysis group web 
sites (OPAG, VEXAG, etc) and are sometimes held in conjunction with collaborative 
meetings (e.g., Exoplanets in our Backyard). 

3. Contact planetary science mission scientists. They DO want to know how their mission 
can serve you and vice versa. 

4. It is the combination of fundamental solar system data and the statistical hammer of 
exoplanets that is crucial to placing our solar system in context, and understanding the 
evolution of exoplanets. 

Kane et al. 2021, “The Fundamental Connections between the Solar System and Exoplanetary Science”, JGR Planets, 126, e06643 
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