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Introduction:  There is a growing awareness within 

the space science communit that advancing science re-
quires greater coordination and collaboration between 
the four communities represented by the NASA Science 
Mission Directorate (SMD) Divisions: Earth Science, 
Planetary Science, Heliophysics, and Astrophysics. We 
outline here specific steps that can be taken by NASA 
and by the space science community to address this 
growing need. It is important to note, however, that the 
only way that this effort can be successful is if it is ini-
tiated within NASA and is supported through directed 
resources provided by NASA to the community. 

Motivation:  The Exoplanet Science Strategy [1] 
describes exoplanet science as an “avalanche of unex-
pected discoveries,” and outlines how detecting life on 
an exoplanet “will happen only when researchers bring 
together the combined insights of astrophysicists, plan-
etary scientists, Earth scientists, and heliophysicists, 
and provide them the resources to collaborate.” This 
finding demonstrates the growing awareness within the 
exoplanet community that scientific progress is limited 
by the lack of pathways and resources for coordination 
between different research communities.  

Historically, the NASA SMD Divisions have had 
limited freedom to coordinate resources (e.g. funding, 
mission observations) to address science objectives that 
cross Divisions. This has resulted in missed opportuni-
ties for important discoveries. A couple of examples in-
clude how Cassini’s groundbreaking observations of the 
shape of the heliopshere did not begin until four years 
after launch, and the many challenges planetary scien-
tists have encountered making use of Astrophysics flag-
ship missions like the Hubble Space Telescope because 
of limited support for solar system planning tools.  

The need for extensive coordination between NASA 
Divisions is most obvious and immediate for exoplanet 
characterization. The exoplanet community is predomi-
nantly made up of stellar astrophysicists because their 
expertise with stellar characteristics is essential for ena-
bling exoplanet detections. However, once detected, 
characterization of an exoplanet requires expertise with 
understanding in situ planetary data in appropriate con-
text, which is lacking within the exoplanet community. 
Additionally, limited understanding of the most relevant 
planets in our own solar system, Venus and the Ice Gi-
ants, creates a critical knowledge gap for studying 

exoplanets. The lack of Venus in situ data makes it chal-
lenging to accurately model the atmosphere from the 
surface to the exobase, posing extreme challenges to at-
tempts to model the atmospheres of Venus-like exoplan-
ets. Planets in the mass and radius range of the Ice Gi-
ants currently represent the largest class of detected ex-
oplanets, but are the only class of planets within our So-
lar System not been explored by a dedicated spacecraft 
mission. 

Recommendations for NASA:  There are several 
steps that NASA could take to advance interdisciplinary 
research that would advance cross-division space sci-
ence: 

• Assign cross-division representatives to the 
NASA SMD Advisory Committees 

• Request cross-division representatives serve on 
decadal survey committees 

• Incorporate cross-division objectives into ac-
tive and future missions 

• Establish additional formal coordination net-
works like the Nexus for Exoplanet System Sci-
ence (NexSS) 

• Include mission funding as a method for gain-
ing access to NexSS 

• Fund cross-division meetings between the 
space science communities 

• Actively work to eliminate discrimination and 
harassment, which are barriers to a socially 
healthy community 

Recommendations for the community: There are 
several steps that the space science communities can 
take that will support and enhance efforts by NASA to 
enable cross-division coordination: 

• Inventory community needs 
• Advocate for observations that benefit multiple 

communities 
• Actively work to eliminate discrimination and 

harassment, which are barriers to a socially 
healthy community 

Conclusion: These recommendations are described 
in detail in a white paper to be submitted to the As-
tro2020, Planetary and Heliophysics decadal surveys. 
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