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An Analysis of Interplanetary Flight Trajectories and Feasibility
of Aerobraking in Jovian Atmosphere for Exploration of Europa,
the Second Satellite of Jupiter
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Abstract
It has been recently found that Europa, the second satellite of Jupiter, has warm water
under its icy surface. Biological explorations are needed so as to investigate the
existence of life on Europa and to clarify the origin of life on the Earth. A preliminary
analysis is carried out on flight trajectories from the Earth to Jupiter and on the
feasibility of aerobraking in Jovian atmosphere for deploying a spacecraft around
Europa. Several interplanetary orbits from the Earth to Jupiter are calculated and that
having the smallest Jovian insertion energy is selected. It is clearly shown that
aerobraking is by far more advantageous for reduction of spacecraft weight than

retrofiring of rocket motors.
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Table 1 Parameters for flight trajectory form the earth to Jupiter.
Parameter CaseA | CaseB | CaseC | CaseD | CaseE
Date 2010/6/23 12:00:00
Departure Altitude [km] 400
from C3 [km’/sec’] 91.86 99.94 104.58 111.37 130.94
the Earth Longitude [deg] 77.41 75.95 75.36 74.81 75.24
Latitude [deg] 2.27 -1.96 -1.88 -1.73 -1.60
Closest Date 2012/12/4 | 2012/8/24 | 2012/7/2 | 2012/4/20 | 2011/11/2
Approach Altitude [km] 10,000
to Speed Relative to Jupiter [km/s] 56.06 56.08 56.12 56.21 56.85
Jupiter Fuel Mass ratio: Am/m; 2.18 2.20 2.24 2.35 3.16
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Fig.2 A flight trajectory of the Case A.
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Fig. 3 The calculated and the actual flight trajectory for
the Voyager 2 mission.
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Fig. 9 Evaluated thickness distribution of the ablator.




