The Interplanetary Transport Network:
Space Transportation Architecture
for the 21st Century

Shane Ross

Control & Dynamical Systems
www.cds.caltech.edul~shane

Collaborators: M.W. Lo (JPLINASA), J.E. Marsden & W.S. Koon (CDS)

Everhart Lecture Series e — , 5May 2004









Uy Jodd Prassad oo S 0 SR0C mli s









Asteroids

Mars



Terrestrial

_M*;*
Planet Finder ﬂ"" J
(TPF)



Jupiter’'s Moons



Callisto

Moon




lcy Moons

Callisto -




Metallic Core Ice Covering

Rocky Interior Liquid Ocean Under Ice
H>O Layer





















Now you're here —

.
S /
"-'-'_. Sy, £
.'\-
:
|




're here —

you

Now



're here —

you

Now



Destinations, stay time =>

Rockets =>
limited spacecraft mass



» Apollo (Lunar Lander):
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» Pioneer / Voyager (Planetary Flybys): <2
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»Galileo (Jupiter Orbiter): 427




»Galileo (Jupiter Orbiter): 42"
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»NEAR (Asteroid Orbiter / Lander): <0




»Genesis (Solar Wind Sample Return):




» Your car (San Francisco):




» Your car (Bakersfield, maybe?): ="
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Less fuel =>

more payload
more science



Less fuel =>

more payload

more science

more bang per buck













Pioneer and Voyager Probes













Genesis and other future missions
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Multi-Moon Orbiter
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Map of all the clever paths
Low energy passageways
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Warm Current Cold Currant






What makes a comet or spacecraft move

- along strange paths‘?







Look at partlcle motlon in field of only
' ’two bodles at a time
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“Chaos Theory”
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Inside The Tubes
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Comet Oterma (1910-1980) in Sun—centered inertial frame




Comet Dierma (1 910-1880) |n Sun—;lupiter rotating fran"ée
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» Sun-Earth-Spacecraft: EL,, EL,, ...
» Earth-Moon-Spacecraft: LL,, LL,, ... LL;
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Tube Hopping




Deploying Deep Space Telescopes
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Lunar L1 Gateway Station




Telescope Servicing
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Transportation Hub _

Deep Space Telescopes



Solar System Metro Map
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1: Begin Tour \

2: Europa Encounter

3: Jump Between Tubes
4: lo Encounter

5: Collide with Jupiter
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Europa Rotating Frame
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Jupiter Icy Moons Orbiter (JIMO)
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