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Simulation of Jupiter's magnetosphere
Dsw = 0.01 nPa, IMF Bz = 0.105 nT, t=3.5 hours Fukazawa, 2004
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To footprint Polar aurora
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trajectory
Minimize costs

s AV, Time of Flight and Radiation Dose
Maximize science

= High inclination,@ 20-40 r] (plasma torus)
Conflicting objectives

m e.g. ToF vs. inclination, AV vs. radiation

Use Callisto gravity assists and res. orbits!

= Massive moon: efficient to change
energy/inclination

m Far from Jupiter: low radiation dose (<10% of
JGO!)

= One moon only: repeated opportunities every
~2 weeks to be optimized with JGO / JEO
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Place JMO on
(equatorial) closed
orbit using 150!

m Oone gravity assist

m one Jupiter Orbit
Insertion (JOI) ol
maneuver o

m one Pericenter Raise
Maneuver (PRM)

Designh parameters 50¢
m Perijove of JOI
m Perijove of PRM

0 50 100 150



35

30

N
o

N
o

15

Radiation dose [krad]

—
o

\

\

éRad : Doése

*with 8 mm Al shield.




= Explore the
magnetodisk

= low inclination &
m Apojove =80 rJ
at 12-3 A.M. (*)

501

*satisfied by typical arrival
conditions
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Remote sensing of
the plasma torus 1501

= Increase the
inclination to 30 deg

m Decrease the apojove
to <40 R; at 3-6 A.M.
(*)

= Start around second 50
half 2028 (JEO and
JGO) AN

s Ends 2 y max from o [ k@) )
JOI \ N 4

yIR,]

0 50 100 150

*satisfied using gravity assists in the incoming leg



= Remote sensing of
the plasma torus

m Even higher
inclination >30 deg

m Reachesa 6:7
resonance to Callisto

(2:1 to Ganymede) 501

m Ends 3 y max from
JOI
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Mass

Dry mass : 1000kg (5% margin)
- BUS: ~900kg

PL: ~ 60kg
Propellant : 1650kg (12-100R;j: ~10% margi;’ l

Total mass : 2.65 ton

Power
SAPs : 32m? .
350W@EOL (eff=28% / degradation=20% for 10yt)

Attitude control

Cruse : 3-axis stabilized (open only one paddle because saving
generating power)

Orbiter : spin stabilized
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