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NASA’s Outer Planets Assessment Group (OPAG) met 23-24 July 2014 in Bethesda, 
MD.  OPAG assembles twice per year, engaging the widest community possible, to 
assess the current state of outer solar system exploration, goals for future 
exploration, and technology development needed to achieve those goals. 
 
The future of outer solar system exploration at this moment is uncertain.  With the 
completion of the Juno and Cassini missions in 2017 there remains only the New 
Horizons flyby of a Kuiper Belt Object in 2019.  There are a few bright spots:  the 
Pu238 domestic production restart, the release of the Europa mission PEA, and the 
removal of Phase E cost from Discovery mission opportunities that levels the 
playing field for outer solar system destinations.  But there are no new US missions 
to the outer solar system on the drawing board.  The 2013 – 2022 decade will take 
spacecraft only as far as the asteroid belt, not beyond, ending the era of American 
leadership in exploration of the outer planets. 
 
The logical next step is a mission to Europa, a very high priority in the 2003 and 
2013 Decadal Surveys.   We continue to support the Europa Clipper mission as a 
scientifically compelling, technologically feasible and fiscally responsible approach 
to exploration of Europa.  The Europa Clipper mission meets the requirements of 
the 2013-2022 Decadal Survey:  it will accomplish flagship-worthy science by 
investigating Europa and its subsurface ocean, a potential habitable zone.   We 
continue to stress that the next mission to Europa meets the majority of the decadal 
survey objectives. 
 
The ongoing lack of radioisotope power systems (RPS) is continuing to limit access 
to outer solar system destinations, including low cost Discovery missions.  Although 
OPAG is pleased that Phase E costs are now excluded from the cost cap we are 
disappointed that the schedule for fueling the RPSs will prohibit their use for this 
round of Discovery mission proposals.  OPAG urges that this situation be rectified as 
soon as possible, such that the next Discovery and New Frontiers missions’ 
Announcements of Opportunity will be able to include RPS-powered spacecraft.   We 
also wish to be kept abreast of the ongoing analysis by the Nuclear Power 
Assessment Study team. 
 
The present standing of outer solar system exploration is very exciting - we heard 
reports from two currently flying missions:  Juno and Cassini.  The Juno spacecraft is 
healthy and is en route to a 2016 arrival at Jupiter following a successful Earth flyby 
gravity assist in October. The Cassini spacecraft and instruments are healthy and 
Cassini continues to build a rich data set.  Similar orbits offer comparable science 
objectives – understanding giant planet interior structure, gravity field, aurora, and 
magnetospheric physics.  OPAG is pleased with the outcome from the Senior Review 
panel that recommended full funding of Cassini through the end of its mission.   



(Although not in any apparent danger since they are still in their prime mission 
phase, we also support full funding for Juno and New Horizons.)   
 
Chris Arridge described European concepts for ice giant M-Class missions.  
International partnerships are an excellent, proven way of amplifying the scope and 
science results of a mission otherwise implemented by an individual space agency.  The 
combination of an M-class mission with a New Frontiers level contribution from NASA 
would give ESA and NASA the equivalent of a small flagship. 
 
Mary Voytek gave a detailed report on the re-structure of the Research and Analysis 
(R&A) program.  Of most interest to the outer solar system community is that the 
Outer Planets Research (OPR) program will be supported within the Solar System 
Workings program.  It is anticipated that the amount of funding to go to outer solar 
system science objectives will equal the OPR budget; this is something that we will 
track in future years.  
 
The remainder of the meeting was focused on the new OPAG science goals 
document.   
 
Most of OPAG’s findings address the need to get outer solar system exploration 
back on track: 
1.  Maintain current mission support (Cassini) 
2.  Get a new start for a Decadal-Survey-responsive Europa mission 
3.  Make sure that outer solar system missions have a home in Discovery and New 
Frontiers 
4.  Invest in power sources appropriate for the outer solar system 
 
OPAG FINDINGS 
 
1.  Cassini.  Cassini is NASA’s premier flagship mission.  Cassini’s data return from the 
Saturn system continues to inspire, challenge and enchant us.  The final 3 years of 
the Cassini Solstice Mission (2015, 2016, and 2017) offer opportunities to study 
seasonal changes in Titan’s weather, seas and surface, dynamic interactions of small 
moons with Saturn’s rings, and the investigation of Enceladus’ enigmatic plumes.  In 
its final (“proximal”) orbits, Cassini will return unprecedented data on the structure 
of Saturn’s magnetic field and interior, in a manner comparable to the Juno New 
Frontiers mission at Jupiter – data that promise to profoundly change our 
understanding of these giant planets and the evolution of our solar system.   
 
This fact was recognized by the senior review panel, with their judgment of 
“excellent” science return by the Cassini extended mission. 
  
OPAG finding:  OPAG wholeheartedly endorses continuation of Cassini, through 
the Proximal mission ending in 2017, in recognition of the exceptional scientific 
value and dramatic cost effectiveness of the extended mission, and the new 



scientific results it will produce, as was supported by the Planetary Decadal 
Survey. 
 
2.  Europa remains the highest priority mission destination for the outer planets 
community.   The next Europa mission should address a majority of the goals for 
Europa science outlined in Vision and Voyages (V&V).  We continue to strongly 
support the Europa Clipper, as defined in rigorous detail by the Europa Science 
Definition Team.  Europa Clipper is a scientifically compelling, technologically 
feasible and fiscally responsible approach to exploration of Europa.  (OPAG has not 
yet seen the concepts submitted in response to the 2014 RFI for $1B Europa mission 
concepts, thus cannot assess if these meet a majority of the V&V goals.) 
 
OPAG finding:  OPAG commends NASA for the significant progress that has been 
made on Europa exploration opportunities, especially releasing the PEA for 
Europa Instrument Investigations.  We were also pleased to see funding for a 
Europa mission study specifically called out in the FY15 budget, albeit at a 
modest level.  However, we are concerned about the longer term funding of 
these projects and the implementation of a Europa mission.  OPAG would like 
clarification on the strategy that PSD has in mind for the out years.  We request 
that the next report to OPAG include a notional schedule (perhaps expressed in 
relative time) for moving the Europa mission from a study to the launchpad. 
 
3.  New Frontiers.  New Frontiers has been an important and very successful 
component of NASA’s program for solar system exploration.  One might expect that 
as the funding required for OSIRIS-Rex winds down, a wedge of funding would be 
available to start the next New Frontiers mission.  However, there is no plan for a 
new start for a New Frontiers Mission, and New Frontiers does not appear in the out 
years of the PSD budget.   
 
OPAG finding:  OPAG recognizes the funding challenges PSD has faced for the 
past few years, and the fact that the $1.5B is not achieved in future years.  
However, we register our support for the New Frontiers program, and 
encourage PSD to restore this critical program as soon as practical.  
 
 
4.  Pu238.  There are many potential planetary missions that require use of Radio-
isotope Power Systems (RPS), including all that would venture beyond Jupiter.  
Availability of long-life reliable power systems for outer planet exploration remains 
a critical issue for the planetary science community. To build on the demonstrated 
reliability of MMRTG technology (and therefore mission success), increase efficiency 
of Pu238 usage, and boost end-of-life mission power, the OPAG advocates the 
Planetary Science Division’s continuous upgrade development path for radioisotope 
thermoelectric generators.  
 
OPAG finding:  The re-start of domestic production of Pu238 is a significant 
achievement and enables our continued exploration of the outer solar system.  



We are disappointed that other challenges have arisen (specifically the status of 
the pellet-making equipment) with the result that RPS power will not be 
available for this Discovery mission call.  It is important to invest in future 
technologies, such as the advanced radioisotope thermoelectric generators.  
OPAG thus endorses PSD’s evaluation of other potential nuclear power system 
developments (Nuclear Power Assessment Study) to meet future mission needs 
and would like to be briefed on the outcome of that study as soon as practical. 
OPAG does not advocate fission power technology for planetary missions at this 
time, because the need for multi-kilowatt power (which comes with significant 
mass, cost and complexity penalties) for outer solar system missions has not 
been demonstrated. 
 
 
5.  Earth-based observations for missions.  Earth-based, telescopic observations 
of planetary objects being studied by spacecraft enable greater science return than 
the mission itself can provide by giving context to the spacecraft data, and by 
observing the object for a longer time or with different instruments.  The Galileo, 
Cassini, and New Horizons missions have already benefitted from earth-based 
observations that yielded contextual information on Io’s volcanoes and Jupiter’s 
clouds, for example and a KBO target for New Horizons.  Future Juno-related science 
in particular can benefit from use of ground-based assets to find hotspots and to 
predict the location of major atmospheric features to facilitate targeting of Juno’s 
JunoCam and JIRAM instruments. 
 
OPAG finding:  OPAG encourages NASA to support ground-based observations in 
general that leverage greater science return from active missions. 
 

6.  Research and Analysis (R&A).  R&A is an essential part of maximizing science 
return from NASA’s missions.  OPAG responded to a request for feedback on the re-
organization being carried out this year with a set of concerns provided to HQ last 
fall.  Most concerns had to do with the implementation, rather than the fact that the 
R&A program was being re-organized.  OPAG remains concerned about the logistics 
of handling ~500 proposals in Solar System Workings (which absorbed the Outer 
Planets Research program).  
 
In addition, we are concerned about the level of funding available for Cassini 
participating scientists funded by CDAPS.  Many of the “first wave” of participating 
scientists are finishing their terms, and have been of great value to Cassini’s diverse 
but aging teams.   
 
OPAG finding:  Once the proposals have been selected we request a description 
of funding breakdown on program level.  In SSW OPAG would like to see how 
many proposals and how much funding was allocated to outer planets’ 
investigations along with historic comparisons to OPR.  
 



We encourage PSD to maintain the current number of participating scientists on 
Cassini by selecting an adequate number in the current round of CDAPS 
selections. 



Meeting Outline 
 
Presentations were heard as follows: 

 
 
Wednesday, July 23 
Welcome, meeting objectives, logistics   
Candy Hansen, Planetary Science Institute 
 
NASA Planetary Science Division Report 
David Schurr, NASA Headquarters  
 
Outer planet updates  
Curt Niebur, NASA Headquarters 
 
Cassini Report  
Linda Spilker, Jet Propulsion Laboratory 
 
Juno Mission Status  
Glenn Orton, Jet Propulsion Laboratory 
 
New Horizons Report 
Alan Stern, Southwest Research Institute 
 
Senior Review Process  
Bill Knopf, NASA Headquarters 
 
Technology poster session overview 
Pat Beauchamp, Jet Propulsion Laboratory 
 
Technology Poster Session 
The list of presenters and posters is on the 
OPAG website: 
www.lpi.usra.edu/opag/july2014/posters/ 
 
The Shrinking of the Great Red Spot 
Amy Simon, Goddard Space Flight Center 
 
Europa Plume Workshop Report  
Kurt Retherford, Southwest Research Institute 
 
 
Thursday, July 24 
 
European ice giant mission concepts 
Chris Arridge, University College London 
 
Research&Analysis program, Solar System 
Workings implementation   
Mary Vojtek, NASA Headquarters 
 
Uranus study report  
Mark Hofstadter, Jet Propulsion Laboratory 
 

Nuclear Power for outer solar system missions 
Ralph McNutt, Applied Physics Laboratory 
 
Overview of new OPAG science document 
Candy Hansen, Planetary Science Institute 
 
Giant planet objectives 
Kevin Baines, Jet Propulsion Laboratory 
 
Ring systems’ objectives 
Linda Spilker, Jet Propulsion Laboratory 
 
Medium-size satellite objectives  
Zibi Turtle, Applied Physics Laboratory 
 
Enceladus & Triton objectives 
William McKinnon, Washington University 
  
Io objectives  
Julie Rathbun, Planetary Science Institute 
 
Titan objectives  
Jason Barnes, University of Idaho 
 
Europa objectives  
Britney Schmidt, Georgia Institute of 
Technology 
 
Report on outer planets program workshop 
Candy Hansen, Planetary Science Institute 
 


