


This is a conceptual mission study intended to demonstrate the 
range of possible missions and applications that could be enabled 

were a new generation of Small Radioisotope Power Systems to be 
developed by NASA and DOE. While such systems are currently 
being considered by NASA and DOE, they do not currently exist. 

This study is one of several small RPS-enabled mission concepts 
that were studied and presented in the NASAIJPL document 

"Enabling Exploration with Small Radioisotope Power Systems" 
available at: 

http://solarsystem.nasa.gov/multimedia/download-detaiI.cfm?DL - ID=82 
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What is the GSO? 
The Galilean Satellite Orbiter (GSO) was conceived to illustrate a 
potential new class of low-powered, low-mass, scientifically-rich 

and particles measurements, and relay the data to the mothership 
for transmission to Earth. 

The GSO would orbit one or more of the Galilean Satellites (Europa, 
Ganymede, or Callisto) carrying a full fields and particles payload to 
measure the local magnetospheric characteristics of these moons. 

GSO would also measure the interaction between these moons and 
Jupiter's magnetosphere, perform surface imaging, and measure 
each moon's gravity field characteristics. 
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MISSION ARCHITECTURE 

The GSO spacecraft would notionally be delivered to the Jupiter 
System by the proposed Jupiter Icy Moons Orbiter (JIMO). 

Delivery sequence of GSO to the Jupiter System 
- JlMO would achieve low altitude orbit about Callisto. 
- JlMO would release the Callisto GSO vehicle in that orbit. 
- JlMO would leave Callisto and travel to Ganymede, achieving low altitude orbit 

there. 
- JlMO would releases the Ganymede GSO vehicle in that orbit. 
- JlMO would leave Ganymede and travel to Europa, achieving low altitude orbit 

there. 
- JlMO would release the Europa GSO vehicle in that orbit. 

Following the release of a GSO into a low satellite orbit 
- JlMO would then act as a relay satellite for the GSO telemetry downlink. 
- JlMO would also act as a communications uplink for gravitational experiments 
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- - - .- - - - - - 1 1 JIM0 SPACECRAFT CONFIGURATION WITH GSOs 

3-m X-band dish 

Conceptual Illustration 

This information is pre-decisional and for discussion purposes only. 
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NOTIONAL GSO SCIENCE GOALS AND INSTRUMENTS 

GSO SCIENCE INSTRUMENT CHARACTERISTICS 
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SMALL RPS CONFIGURATION - CONCEPTUAL I 

- -  - -- --- - -  - -- -- J 

RPS based on a single GPHS module 
with thermal output of 250W (BOM) 

Thermal 

Assumes a conversion efficiency of 7% 
at BOM. 
- Believed conservative -0SC has studied small- 

RPSs with predicted conversion efficiencies >9%. 

"s 
Power output: - 14 We at EOM (1 3 yrs) 
- Assumes Pu-238 degradation of 0.8%lyear and 

TE degradation of 0.8Oh/year. 

Small RPS mass estimated at -5 kg 
- Consistent with mass estimates generated by 

DOE/OSC during their detailed studies. 

Assumes an end mounted close packed 
array (CPA) configuration. Close-Packed Array (CPA) 
- Facilitates the use of a long-end mounted of Thermocouples 

boom as thermal radiator 

Batteries used to supplement the RPS for Conceptual Only 
peak power loads (telecom) 
- RPS recharges batteries during lower- 

power operations. 9 
This information is pre-decisional and for discussion purposes only. 
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! LOW COST ADJUNCT MICROSPACECRAFT (LCAM) - CORE MODULE ' 

Low power avionics module for 
spacecraft control and data handling. 

a Contains inertial and celestial sensors 

High throughput and computational 

- Central spacecraft sequencing and 

- Data handling of celestial sensors 
- Data handling and storage of science 

LCAM capability allows cross 
strapped redundancy 

LCAM currently being studied and 
developed at JPL by L. Alkalai. 

This information is pre-decisional and for discussion purposes only. 



SPACECRAFT REQUIREMENTS 
. - . - - . . . 

RPS accommodation with long cylindrical boomlradiator 

Long radiator 1 boom allows gravity gradient attitude control 
- Accommodation of LCAM and RPS at the zenith end 
- Accommodation of other LCAM and Science Payload at the nadir end 

LCAM Modules (2) for spacecraft control and data handling 
- Zenith LCAM supporting central control and attitude control 
- Nadir LCAM supporting science payload telemetry data 
- Cross strapped LCAMs for increased reliability in hostile environment 
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GSO POWER ESTIMATES 
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GSO Mass Estimates 
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SUMMARY and CONCLUSIONS 
-- - -- - 

The GSO is a newclass of low-powered, scientifically-rich spacecraft that could be 
enabled by small-RPS technology. 

- The GSO would be left behind, allowing the mothership to continue to new 
destinations. 

- Planetary protection requirements would need to be considered. 

The GSO would orbit one or more of the Galilean satellites carrying a fields and 
particles payload (other payloads could be used). 

The Small-RPS in conjunction with the long boomhadiator allows gravity gradient 
stabilization (eliminates the need for active attitude control) 

The small-RPS, LCAM, and other advanced GSO technology capabilities could 
potentially be available in the 2015 time frame to support a JIM0 / Europa Orbiter 
mission. 

In conclusion, the GSO concept demonstrates the potential for a Small-RPS to enable 
a rich plasma science mission using a low-power, low-mass adjunct spacecraft. 
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