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AV deep space
= Example:

1) Direct launch to Saturn
Reencounter with Earth AV launch=7.28 km/s (AV infinity=10.3 km/s)
at points A or B
2) AV-Earth Gravity Assist to Saturn

with 3-year Intermediate Orbit
AV launch=5.23 km/s (AV infinity=6.95 km/s)
AV deep space =0.39 km/s
AV launch=7.28 km/s (AV infinity=10.3 km/s)

Earth Orbit

Total flight time: +2.9 years
Total delta-V: -1.66 km/s

AV launch
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16438 EARTH 2014 718205456 0000 launch  launch  1.0162
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Transformation into a simple form by introducing a new variable u =
1/r and changing the independent variable from nondimensional time t
to poll|ar angle 6

u'+u=1-¢

Optimal control theory and the classical calculus of variation approach

u=p p=-u+l-¢

H=2,p+A,(-u+l) -4,

A'=4, Ap'=—4y
Optimal Control
£=0 7, <0
€= Evax % >0

The four linear differential equations are to be solved subject to the four boundary
conditions with the choice of multiplier, available to satisfy the additional boundary
condition.
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Earth's orbit

Use of Earth gravity assist is also possible.
2004. H.Yamakawa
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Mirror satellite

Detector Satellite AcceldfatioTmBirection
in the Mirror Satellite Centered Rotating Frame
(V: Velocity Direction: E: Earth Direction)
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mirror Beam splitter
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Earth trailing orbit

LISA (Laser Interferometer Space Antenna)
-5 million km apart
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Sun-Earth L2 Halo orbit
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