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Introduction:  In 1992, the discovery of the first 

trans-Neptunian object (TNO) since Pluto in 1930, 
15760 Albion, marked an important milestone in the 
understanding of the outer Solar System and triggered 
an explosion in the discovery rate of such objects 
towards the end of the century. Nowadays, more than 
3,000 TNOs have been detected, including four large 
ones that receive the official designation of dwarf-
planets, and this is only a minimum fraction of the 
estimated population of the trans-Neptunian belt. 
TNOs are a compositionally and dynamically diverse 
population that includes some of the most primitive 
bodies in the Solar System. This population preserves a 
record of the significant dynamical dispersal of the 
protoplanetesimal disk that followed the era of planet 
formation. Despite all the progress in the last 30 years, 
much is still unknown about the composition of the 
TNOs. 

DiSCo-TNOs:  James Webb Space Telescope 
(launched on December 25, 2021) will succeed the 
Hubble Space Telescope as NASA’s premier space-
based telescope for planetary science. The NIRSpec 
instrument onboard JWST will provide high-quality 
data that will surpass the quality of the data previously 
available by orders of magnitude. DiSCo-TNOs, lead 
from the Florida Space Institute, is the only large 
program approved by JWST for the study of the Solar 
System. With it, we aim to assess the relative ratio of 
water ice, complex organics, silicates, and volatiles on 
the surface of a large sample of TNOs. The library of 
spectra resulting from this program will be the most 
detailed and consistent library of spectra of TNOs 
providing unique access to detect, identify and 
characterize ices, silicates, and organics where all prior 
instrumentation has fallen short. This information is 
vital to improving models of the formation of our Solar 
System and other planetary systems. 

Our sample:  The DiSCo Project has been 
awarded 98 hours of NIRSPEC/PRISM observations 
of 59 trans-Neptunian objects and Centaurs (hereafter, 
TNOs). Our targets cover a diverse range of orbital 
characteristics, sizes, albedos, and surface 
compositions complementary to the targets to be 
observed through Guaranteed Time Observations. The 
TNO population includes some of the most primitive 
bodies in the Solar System and preserves a record of 
the significant dynamical dispersal of the 
protoplanetesimals following the era of planet 

formation. NIRSpec will be able to provide high-
quality data, even in its low resolving power mode, 
that will surpass the quality of the data available by 
orders of magnitude.  

Conclusion Remarks: Understanding the nature of 
TNOs is directly related to understanding comets, in 
particular the Jupiter family comets (JFCs), which 
have their origin in this population. Furthermore, other 
populations of small bodies, such as some irregular 
satellites of the giant planets, the Trojans of Neptune 
and Jupiter, or the Hilda population, could have a 
common origin with the TNOs. Efforts to trace the 
water ice and to detect and characterize the complex 
organics in the Solar System, have always failed to 
include data in the outer regions because of the limited 
sensitivity of the instrumentation. Now, JWST offers 
the unrivaled opportunity to offer completeness to 
these studies by executing observations of TNOs with 
statistical meaning. This information is vital to 
improve models of the formation of the Solar System 
and our understanding of irradiation, volatile retention, 
and collision. Moreover, it relates to disciplines such 
as astrochemistry, cosmochemistry, and astrobiology, 
being relevant to our understanding of the origin of 
water and life on Earth and possibly elsewhere. Now is 
the time to provide such critical information to the 
scientific community, and JWST is the optimal avant-
garde tool to face that challenge. 
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