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hy do this Study Now? What has Changed? ..JPL 

'-"'"' ......... "'..., ..... ~,,~ ......... ,,~.L"' ..... ""'v a smaller total radiation dose 

ha]rde~ne~d c~omponents and 

~.L"''''L'' ~OOO and JIMO 

ope power systems (RPS) 
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EGE 2012 VEEGA Trajectory Concept .JPL 

Jupiter Arrival 
8/30/18 
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EGA-l 
8/23/13 

View from North Ecliptic Pole 
Spacecraft tics - 30 days 
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 • Science Objectives: Development .JPL 

1-1"""'..1...1.'" ""'..I.JL,,"" inorganic surface 
co'mr:'OS]ltIons, especially as related to 

Characterize surface features and 
identify candidate sites for future 
exploration 

E. Characterize the magnetic field and 
radiation environment 

F. Understand the heat source(s) and 
time history of Europa's ocean 
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Science Objectives: Trace ESG Objectives to 
Example EGE Science Instruments 

L 

OP AG ESG Science Objectives Example Science Instruments 
(Objectives Met: ABC E 

B. 

C. 

D. 

E. 

12/09/05 

presence 

Characterize the three-dimensional 
configuration of the icy crust, including 
possible zones of liquid 

Map organic and inorganic surface 
compositions, especially as related to 
astrobiology 

Characterize surface features and 
identify candidate sites for future 
exploration 

Characterize the magnetic field and 
radiation environment 

• Visible imager ABC F 

• IR mapping spectrometer 

• Precision tracking ABF 

• Laser altimeter AB 

• Radar sounder B F 

• Magnetometer AI 

• Ion & neutral mass CF 
spectrometer 

• Low-energy charged IF 
particle spectrometer 

• High-energy charged IF 
particle spectrometer 
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CF 
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• Payload Comparisons of Example Missions ..JPL 
Example Original Europa Orbiter 

30 kg, 30 W 

Gravity/precision tracking 

Narrow-angle camera (NAC) 

Wide-angle camera (WAC), filters 

IRmapper 

Laser altimeter 

Example EGE Reference Mission 

~150 kg, ~150 W 

Gravity/precision tracking 

VisiblelNIR mapper, high resolution 

WAC, filters 

Vis/MWIR spectrometer 

Laser altimeter 

Two-band sounder 

Magnetometer 

Ke V ion spectrometer 

Me V ion spectrometer 

Ion and neutral spectrometer 

See earlier pages on Science Objectives 
for Key to lettered Objectives Addressed 
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Example EGE Augmented Orbital Mission 

~350 kg, ~350 W 

Gravity/precision tracking 

VisiblelNIR mapper, high resolution 

WAC, filters 

MWIR spectrometer 

Laser altimeter 

Two-band sounder 

Magnetometer 

Ke V ion spectrometer 

Me V ion spectrometer 

Ion and neutral spectrometer 

Radiometer 

UV spectrometer 

NAC, filters 

TopoMapper 

Dust analyzer 
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• Reference Mission Architecture Selection ..JPL 
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• High-level Results from the Trade Studies .lPL 

Change to Issue 

Direct VEEGA Dramatically increased delivered mass 

Trajectory Increased potentially available mass 

VEEGA /lV-EGA Shorter cruise Decreased delivered mass 

MMRTG SRG Decreased nuclear fuel requirement Decreased potent. avail. mass 

RPS 
MMRTG Upgraded MMRTG Increased potentially available mass Choice of power level 

Launch vehicle Delta IV Heavy Atlas 551 Increased launch vehicle flexibility Decreased delivered mass 

DSN architecture Current DSN Upgraded DSN Increased downlink rate Unfunded infrastructure 

Instrument payload 150 kg, 9 inst. 350 kg, augmented Increased surface coverage and Increased complexity 
resolution 

Pre-decisional, for discussion purposes only 11 



• 
EGE Spacecraft Example Concept 

De 10 ed Confi uration 

Magnetometer 
Boom 

Allocated Lander 
Volume 

3-m HGA 
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Conclusions .lPL 

e 

, radiation, planetary 

ctories, spacecraft design, 
elop integrated mission 

ecommend project management strategies for 
r-lo.:1« / t, and schedule 
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Jacklyn R. Green 
Rob Abelson 
Pam Chadbourne 
Peter Illsley 
Elizabeth Kolawa 
Jan Ludwinski 
Lisa Priester 
Celeste Satter 
Jim Shirley 
Bill Smythe 
Tom Spilker 

EGE Study Team Members .lPL 

Core team 

Study Leader and Manager 
Lead Systems Engineer 
Program Systems Engineer 
Configuration 
Technologist 
Mission Design 
Documentation 
Systems Engineer 
Science Advisor 
Instrument Lead ScientistlEngineer 
Science Advisor 

Lander Options 

Jim Shirley 

Science Instruments Definition 
Bill Smythe Lead 
Soren Madsen Sounder, TopoMapper 
Carl Bruce Cameras and spectrometers 
Daniel Winterhalter Fields and Particles 

Partnership Options 
Jacklyn R. Green Lead 
John McNamee 
Gregg Vane 
Claudia Alexander 
Rob Staehle 
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