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Introduction:  In the past 25 years we have 

learned that transneptunian space is filled with a rich 
array of bodies including some of the most dynamical-
ly primitive objects in the solar system. Currently more 
than 1500 bodies have well characterized orbits, but 
these objects are merely the tip of a vast and mostly 
unexplored population that may hold the keys to un-
derstanding the origin of planets, their subsequent dy-
namical evolution, and the chemical inventory availa-
ble to support habitable environments. Transneptunian 
space holds enormous potential for new discovery over 
the next three decades but also presents significant 
challenges to future investigations. Several achievable 
steps are possible within the scope of current technolo-
gy. 

Spacecraft Missions:  The New Horizons space-
craft has completed a spectacular flyby of the Pluto 
system[1] and will perform a flyby of a small Kuiper 
Belt Object (KBO) in early 2018. Given the decades-
long timescale required for mission development and 
execution of this type of mission, it is quite possible 
that by 2050 that New Horizons will remain the only 
direct exploration of the Kuiper Belt. However, there 
are some options for missions that could be accom-
plished: 

Kuiper Belt targets.  Several targets in the Kuiper 
Belt would be high-value targets for future New Hori-
zons-like missions. These include the Haumea system, 
an elongated fast-rotator with two small satellites, a 
collisional family[2], and an unusually pristine ice sur-
face, and Makemake, a Pluto-like dwarf planet with a 
methane-ice rich surface and a large secondary, among 
others. Mission feasibility is a strong function of Jupi-
ter gravity assist alignment and the ecliptic latitude of 
the targets. Suitable power and propulsion are key ena-
bling technologies for such missions. 

Kuiper Belt analog targets.  Based on current plan-
etary migration models, the objects in the present day 
Kuiper Belt originated in the protoplanetary disk exte-
rior to the original positions of the giant planets[3]. 
Instability-driven planet migration scattered these ob-
jects to the current Kuiper Belt and to the Trojans and 
Hildas. Centaurs are objects leaking from the Kuiper 
Belt and are currently on unstable giant-planet-
crossing orbits that bring them to smaller heliocentric 
distances. Each of these populations share an outer 
protoplanetary disk origin but have subsequently expe-
rienced different thermal and collisional environments. 
Many different missions to these targets are feasible 
with current or near future capabilities.  

Observatory-Based Science:  Two ground-based 
surveys from modest aperture telescopes, the Deep 
Ecliptic Survey (DES) and the Outer Solar System 
Origins Survey (OSSOS) are responsible for the dis-
covery and orbits of the largest number of well-
characterized KBOs[4,5]. The Hubble Space Telescope 
has been pivotal in characterizing KBOs, in particular 
through the discovery of numerous binaries in this 
population. In the coming decades we can expect more 
discoveries from deep all-sky surveys like LSST. 
Space-based, wide area surveys and/or dedicated facili-
ties capable of high angular resolution and broad-band 
photometry could play a major role in deepening the 
current inventory of objects. Binaries are abundant in 
the transneptunian population and provide the oppor-
tunity to derive mass-based physical properties[6]. 
Imagers that fully sample the PSF of space-based ob-
servatories like the ACS/HRC are the best technologi-
cal approach to observing these faint systems with 
small angular separations.  
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