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New AB program leadership 
Senior Scientist for Astrobiology Strategy 
(David Grinspoon): 
“Up and out”
Expand the astrobiology program within NASA and beyond. 

Program Scientist for Astrobiology 
(Lindsay Hays)
“Down and in” 
Manage existing research programs. 

Deputy Program Scientist for Astrobiology 
(Becky McCauley Rench) 
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NASA’s Nexus for Exoplanet System Science: 
HQ Reps 

Mary Voytek (PSD) 
Richard Eckman (ESD) 
Doug Hudgins (APD) 
Jared Leisner (HPD) 

Co-Leads 
Daniel Apai (U. Arizona) 

Dawn Gelino (IPAC/NExScI) 
Victoria Meadows (U. Washington) 
Shawn Domagal-Goldman (GSFC) 

NExSS NASA Postdoc 
Jessica Noviello (GSFC) 

2023-2024 

HQ Reps 
Hannah Jang-Condell* (APD) 

Lindsay Hays (PSD) 
Richard Eckman (ESD) 
Doug Hudgins (APD) 
Jared Leisner (HPD) 

Co-Leads 
Ofer Cohen (U. Massachusetts, 

Lowell) Hilairy Hartnett (Arizona State 
U.) Linda Sohl (Columbia/NASA GISS) 

Rob Zellem (JPL/Caltech) 

NExSS NASA Postdoc (until 2/2024) 
Jessica Noviello (GSFC) 



   

  

   
   

  
   

   

     
  

Planetary 
Science 

Earth 
Sciences 

Heliophysics Astrophysics 

NExSS Goals: Achieved by Interdisciplinarity 

• Study planetary habitability 
and the search for life on 
exoplanets 

• Answer fundamental 
questions related to planet 
formation,evolution,diversity 
, habitability, and signs of 
life 

• Membership is open to any 
scientists working in NExSS 
science areas 
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NExSS: Bringing the Community Together 
NExSS builds community and 
advances our science with: 
• Interdisciplinary, inter-RCN 

Workshops and Conferences, e.g. 
HabWorlds, Biosignatures, exoplanetary 
space weather, Technoclimes, EiOBY 

• Collaborative Exoplanet Observing
Communities, e.g., JWST ERS
proposals, TRAPPIST-1 JWST
Community Initiative, community 
contributions to Astro2020, OWL 2022
Decadal Surveys 

• Science Working Groups, e.g. 
intermodel comparisons, habitability 
quantification, technosignatures and 
science communications 

• Quarterly Steering Committee (PI) 
meetings, Slack Workspace w/ 
working group/early career channels 

• NExSS Newsletter, Website,
P bli ti B ll ti il list 

CUISINES model intercomparisons 

website: nexss.info 4 



       
  

         
      

  
 
 
  
  

    
   

    
   

The CHAMPs Team 
Consortium on Habitability and Atmospheres of M-dwarf Planets 
• Overarching Science Question 

- Can M-dwarf planets support life, and if so, how 
do we best observe and characterize them? 

• Four Core Tasks 
1. M-dwarf Planetary Processes 
2. M-dwarf Planetary Atmospheres 
3. M-dwarf Star-Planet Interactions 
4. M-dwarf Exoplanet Observations 

• Deliverables from one task are used as 
inputs into the next tasks 

• JWST observations will yield quantitative 
constraints that feed back into 

models 



   

  

 
   

Habitability Space: 
Exploring a New Frontier via 
Climate 

Models & Planetary Statistics 

Michael Way 
Goddard Institute for Space

Studies ROCKE-3D Team 



           
       

  
           

           
          

The VPL team focuses on the search for life on exoplanets, and will: 
• create a “network of networks” with five RCNs to identify novel biosignatures in the context of early Earth environments 
• understand environmental context and develop statistical frameworks to interpret biosignatures 
• obtain JWST observations and simulate observations of planetary systems to detect terrestrial planetary characteristics, and 
• use simulations and frameworks developed in the identify, interpret and detect tasks to assess to how well we can 

discriminate a living from a non-living local solar neighborhood using 25 HZ planet spectra from the Habitable Worlds 
Observatory. 



   

           
   

      
  

     

      
  

   

     
  

   

          
    
  

   

Retention of Habitable Atmospheres in Planetary Systems
PI: Dave Brain (CU Boulder) 

How do the properties of a planet and its host star 
influence its ability to retain an atmosphere? 

Objective 1: Compute inputs for atmospheric escape for 
an ensemble of star-planet scenarios 
stellar EUV, stellar wind and magnetic field 

Objective 2: Improve and link models for atmospheric 
escape from any planet 
12 redundant models for upper atmosphere and 
escape 

Objective 3: Construct a multi-dimensional model 
library for atmospheric escape 
public web interface to entire library and synthesis 

Objective 4: Apply the model library to understand the 
connection between atmospheric escape, 
habitability, and observations 
Atmospheric lifetimes, scaling laws, transit predictions 



  
 

   
     

    
        

 
 

    
    

 

 

   
  

  

   
    

  
   

Professional Advancement 
Workshop Series (PAWS) 

• For early-career researchers to explore 
different career paths and hone new skills 

• Space to network and learn together 
• Open to all members of the RCNs within the 

NASAAstrobiology Program 
• Fully virtual, monthly meetings 
• Resources and recordings hosted on the 

PAWS webpage and NExSS YouTube 
– https://nexss.info/paws/ 

Aaron 
Gronst 
al 
PAWS Team 
Lead: Jessica Noviello 
NExSS NASA 
Postdoctoral Management 
Fellow 

Co-leads: Shawn Domagal-Goldman 
(NASA GSFC) and Melissa Kirven-
Brooks (NASA Ames Exobiology Branch 
& the NASA Astrobiology Program) 
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Example of Inter-Divisional Research Potential: 

• Tools from Earth Science 
• Data from Planetary & Helio 
• Tested with future planetary 

missions 
• Results relevant for 

Exoplanets, future space 
telescopes, etc. 



 
 
 

 

 

   

   

 

  

         
      

      

      
       

     
 

Future Directions: (1/2) 

• Increased cross-divisional & cross-directorate activity in Astrobiology at NASA. 

The current divisional structure within the Science Mission Directorate largely 
predates the discovery of exoplanets and significant placement of the search for 
life as a cross-cutting theme for NASA science. 

Goal: Raise visibility of astrobio program, increase 
connectivity. Look to bolster existing activities with 
new models for support of interdisciplinary, cross-
divisional research projects. 

• Interagency programs. (NSF, USGS, NIH…) 

• Revitalized international connections & collaborations. 

• Public/private partnerships. 

• Role in missions. 
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Future Directions: (2/2) 

Post discovery planning/imagining 
– communication. 
-- science. 

If we succeed in “finding life” that is not the end but a new beginning for 
Astrobiology. 
Comparative planetology -> comparative biospheres, biochemistries, etc. 
What would that science look like? 

• Astrobiology & global sustainability/Anthropocene/
future of ife/technosignatures 

• Transformative potential of new technologies: AI, 
machine learning, networked smallsats… 

• Ethical issues in fieldwork, exploration 



Communication Challenges 



 Standards of Evidence 





  
           

      

  
  

        

      
 

     
    

   

    
           

           
   

         
     

Astrobiology Strategy 2025 
We are starting to plan an activity to formulate a new Astrobiology Strategy 

A decade since the previous one. 

Much has happened :
-New Decadal Surveys
-Exoplanets (discovery that Trappist-1 has multiple planets in potentially HZ)
-JWST, Roman, HWO
-Concrete evidence of habitable early environments on Mars, 
-Dragonfly selection
-Tremendous progress in understanding biology and environmental evolution
of early Earth 

Include post-discovery science strategy? 

Worth looking more than 10 years ahead?
20 years from now: Hopefully, samples back from many targets, HWO will be operating, 
perhaps we’ll be planning a fleet of next generation telescopes, perhaps we’ll have
found multiple biosignatures (or not).
What laboratory & analytical techniques might we have access to?
What will our science look like? 



Questions?





  
    

            
                 
      

       
  

          
               

    

        

         
              

           

       
                    

        
 

  

Astrobiology Research Programs 
• C.5 Exobiology (PO: Lindsay Hays) 

• Aim is to understand the origin, evolution, distribution, and future of life in the Universe.
Research is centered on the origin and early evolution of life, the potential of life to adapt to
different environments, and the implications for life elsewhere. 

• C.14 Planetary Science and Technology Through Analog Research (PSTAR) (PO:
Becky McCauley Rench) 
• This program solicits proposals for investigations focused on exploring the relevant

environments on Earth in order to develop a sound technical and scientific basis to conduct
astrobiological research on other Solar System bodies. 

• C.20 Interdisciplinary Consortia for Astrobiology Research (ICAR) (PO: Lindsay
Hays) 
• Proposals that describe a multi-million dollar, five-year project with an interdisciplinary 

approach to a single, compelling question in astrobiology. For projects larger than the scope of
the individual research programs, but within the scope of the Research Coordination Networks. 

• F.4 Habitable Worlds (HW) (PO: Becky McCauley Rench) 
• Aim is to use knowledge of the history of the Earth and the life upon it as a guide for

determining the processes and conditions that create and maintain habitable environments and 
to search for ancient and contemporary habitable environments and explore the possibility of
extant life beyond the Earth. 




