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Executive Summary:  Persephone is a concept 
mission study that will address key questions raised by 
New Horizons’ encounters with Kuiper Belt objects 
(KBOs), with arguably the most important being 
“Does Pluto have an ocean?” which has critical 
astrobiological impacts. More broadly, Persephone will 
answer three significant science questions: What are 
the internal structures of Pluto and Charon? How have 
the surfaces and atmospheres in the Pluto system 
evolved? How has the KBO population evolved? The 
questions we address here directly contribute to four 
Key Questions (KQs) and six Important Questions 
(IQs) outlined in the 2013–2022 Planetary Science 
Decadal Survey (PSDS; Vision and Voyages, 2011). 
Although not a driver for this study, we note that 
because of the nature and payload of this concept 
mission, the final mission would also address two Key 
Goals (KGs) from the Heliophysics Decadal Survey 
(SSP, Solar and Space Physics, 2013). 

To answer these questions, Persephone has a 
comprehensive payload, and will both orbit within the 
Pluto system and have other planned KBO encounters. 
Specifically, the nominal mission is 30.7 years long, 
with a planned launch on an SLS then using existing 
electric propulsion (EP) technology and a Jupiter 
gravity assist to reach Pluto orbit in 27.6 years. En 
route to Pluto, Persephone will have one 50- to 100-
km-class KBO encounter before starting its 3.1-year 
orbital campaign of the Pluto system. The mission also 
includes the potential for an extended mission, with a 
recommendation of an additional 8-year campaign, 
which would enable the exploration of another KBO in 
the 100- to 150-km-class. 

The two largest risks to the mission are the power 
(currently five Radioisotope Thermoelectric 
Generators [RTGs] are required, which could increase 
if more power is required) and launch vehicle (if the 
SLS does not have the expected performance, then the 
mission may have to be modified to reduce the total 
mass). The nominal cost of this mission is $3.0B, 
making it a large strategic science mission. 

The mission’s only required technology developments 
are the completion of an SLS-class launch vehicle and 
an advanced RTG, both considered external and critical 
to the program. The mission includes 11 instruments: 
Panchromatic and Color High-Resolution Imager 
(narrow-angle camera [NAC]), Low-Light Camera 

(wide-angle camera [WAC]), UV Spectrometer, Near-
IR Spectrometer, Thermal IR Camera, RF 
Spectrometer, Mass Spectrometer, Altimeter, Sounding 
Radar, Magnetometer, and Plasma Spectrometer (see 
Figure 1). 

The mission study that has been developed to concept 
maturity level 4 through a strong collaboration 
between the science team led by Southwest Research 
Institute (SwRI) and the technical team from Johns 
Hopkins Applied Physics Laboratory (APL).   

 

 
 
 

Figure 1- Persephone external spacecraft overview 
featuring payload locations. 
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