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OPAG Science Recommendations
• OPAG recommends that the Decadal Survey explore the possibilities for a

program structure/categorization that could allow !small flagship" class

missions to be considered.

• OPAG strongly endorses the prioritization by NASA of the Jupiter Europa

Orbiter (JEO) as the next Outer Planets Flagship and as part of the Europa

Jupiter System Mission (EJSM) with ESA.

• OPAG strongly endorses approval by NASA of the Cassini Solstice
Mission, including the Juno-like end-of-mission scenario.

• OPAG advocates the need for a focused technology program for the next

Outer Planet Flagship Mission, which should be to Titan and Enceladus, in
order to be ready for a launch in the mid-2020s.

• New Frontiers class missions that should be considered in the interim

include (but not in priority order) a shallow Saturn probe, an Io observer, a

Titan in-situ explorer or probe, a Neptune/Triton/KBO flyby and a Uranus
Orbiter

• Support for underlying Research & Analysis, Laboratory Studies, and

Earth-based observations should continue.

•  Effective international involvement is strongly encouraged in the planning,

development, and analysis phases of all space missions to the Outer Solar

System, beginning at the earliest stage possible.
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11.   NASA should work with the relevant agencies to ensure that Pu-238

production is restarted and provides enough material for future outer

planet missions.  In particular, NASA should flight-qualify ASRG power

systems.

OPAG Top Seven Technology
recommendations

(Hoover et al. 2009. Radioisotope Power Systems: An Imperative for Maintaining U.S. Leadership in

Space Exploration. National Academies Press, ISBN 0-309-13858-2)
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22.   A focused technology program for the next Outer Planet (OP)

Flagship mission should be initiated to ensure readiness for launch

in the mid-2020s. Current planning indicates a mission to

Titan/Enceladus will be highest priority.  NASA should fund:

• risk reduction of the montgolfière balloon element

• autonomy capabilities to maximize science return of balloon

element at Titan

• landing technologies required for sampling the high latitude

lakes, dunes and cryovolcanic regions

• components for operation in the 90 K Titan environment

• in situ sample acquisition and sample handling in 90 K Titan

environment.   Also  instruments (see #7).
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OPAG Top Seven Technology
recommendations
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33.   NASA should expand the funding of communication and radio

science technologies required for the outer planets, especially making

Ka band operational and furthering proximity and direct-to-Earth

communication technologies.   In addition, it should also sustain and

accelerate DSN antenna arraying.

• Ka-band (higher frequency)

• Larger ground and space antennas (and arrays)

• Higher power flight transmitters

• Next generation flight transponders

• Precision Radio Science integrated into Telecom

• Optical Communications

Meeting the Challenge of Outer Planets Telecom

OPAG Top Seven Technology
recommendations
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44 .  NASA should continue to invest in development of underlying

technologies (thrusters, power and control, propulsion

technologies) for solar electric propulsion, to bring these systems

to flight readiness and to make the capability affordable to and

within the risk postures of different mission classes.

OPAG Top Seven Technology
recommendations
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55.  NASA should invest in aerocapture
technologies and consider a space-flight
validation of aerocapture in advance of the
decision points of identified missions.

OPAG Top Seven Technology
recommendations

Ref:  Advanced Space Propulsion Concepts, JPL Website.
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6.   For planetary probes, OPAG recommends investment in the

development of alternative thermal protection systems (TPS)

materials, and periodic limited manufacturing and testing

demonstrations to ensure heritage TPS manufacturing is kept

current.

OPAG Top Seven Technology
recommendations

Ref:  WHITE PAPER TO THE NRC DECADAL SURVEY OUTER PLANETS SUB-PANEL

Thermal Protection System Technologies for Enabling Future Outer Planet Missions by Ethiraj

Venkatapathy* (Lead), James Arnold**,Bernard Laub*, Helen H. Hwang*,Christine E. Szalai***, Joseph L.

Conley* and 90 Co-authors

9



7.  7.  NASA should achieve a better balance between component

development, in situ and remote sensing (active and passive)

instrument definition, and instrument development, with a focus on

demonstrating complete instrument systems and bridging the gap to

flight. An OP instrument program should focus on developing and

maturing low mass/power instrument systems that have high

resolution and sensitivity, raising the TRL to >6.

Bringing the Power of earth-based laboratory analytic
tools to Outer Planet Exploration

• Search for prebiotic chemical systems

• Characterize the environment

• Determining  planetary origins

• Etc.
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OPAG Top Seven Technology
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