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Two Themes Identified

I.  Primitive Bodies:  Building Blocks of the 

Solar System

ïScience questions identified

II.  Primitive Bodies as Reservoirs of 

Organic Matter in the Solar System ïThe 

Raw Materials for the Origin of Life

ïScience questions identified



Class of 

Question
Theme 1. BUILDING BLOCKS Current 

missions

KBP First 

CNSR

Trojan/ 

Centaur 

Flyby

Primitive 

NEO 

return

Survey 

and 

Follow-Up 

Telescope

s

Paradigm 

altering

1.  What is the population structure of the Solar System? xxx x xxx

2.  What is the nature of KBOs? xxx x xx xx

3.  What is the formation history of the trans-Neptunian region? x xxx xx x xx

4.  Where in the Solar System did building blocks form; which were transported, 

and which were not?

xx xx xx xx x(?) xx

Pivotal 1.  How do compositional differences between the Oort Cloud and the Kuiper Belt 

bodies relate to their sites of origin?

x x x x x

2.  Are small, distant bodies like KBOs, Pluto and Charon geologically active today? xxx x x

3.  What is the nature of binary objects in the Solar System?  What do they tell us 

about formation history?

xx xx

4.  What processes modify the surfaces of all categories of building blocks? xx xx xxx xx xxx

Foundation 

building

1.  How do colors and albedos of small bodies relate to their compositions and

histories of alteration by various processes since their origin?

x xx xx xx xx xx

2.  What roles did various dynamical processes play in the origin and evolution 

of the primitive bodies in the solar System, and what were the time-scales?

xx xx x xx

3.  What are the orbital distributions of long-period and new comets, and how

have these distributions evolved over the age of the Solar System?

x x

Evaluation of three categories of 

science questions against missions



Key Recommendations

Explore Pluto-Charon and Kuiper Belt

Initiate a first sample return from a comet

Survey primitive body reservoirs

Exploit the sample, in situ, and remote 
sensing datasets from missions in 
progress or in development

Select additional competed medium-size 
missions, such as NEO sample return 
and/or Trojan+Centaur dual flyby



Suggested Missions

Discovery-Plus Category (New Frontiers)

ïKuiper Belt ïPluto flyby

ïComet Nucleus Sample Return

ïTrojan Asteroid/Centaur flyby

ïNEO lander/rover/sample return

ïTriton/Neptune flyby

Large Category

ïComet Nucleus, cold samples from depth


