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Pro;ect Overview

Analysis and definition of Earth-Moon and !unar south
poie arblts to meet the vision for space expforatmn. |

-

Placing a facility at the South Pole of the moon poses
~ questions concerning the orbital architecture of the
communicating satellites. Constant communication can
easily be achieved with Earth-Moon libration point
orbits. We analyzed different architectures for nearly
rectilinear halo orbits, vertical orbits, and other three-
‘body variations for lunar coverage of the South Pole. -
Using invariant manifold theory, we also analyzed the
transfer and stationkeeping costs for these orbits. Libra-

‘tion point orbits may be a cheaper alternative to pole-

: _ sitters or even two- -body, hlghly eccentrlc orbits.

. Orblts investigating:
- Halo orbits
- Vertical orbits

- Highly Eccéentric .

~ -Orbits (HEQO’s)
- Other orbits
. General method of
‘investigation:
1.Start with CII’ELHE_II‘
Restricted Three-
‘Body Problem
- (CR3BP) between |
- 'the Earth & Moon
- This model pro-

vides the basis for

orbit design, but
.' does not account.
for effects like =

gravitational per--

turbations and
- solar radiation --
‘pressure .

Earth-Moon
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.Earth Moon

This diagram ehews that five equilibrium’

points, L1-Ls, exist in the gravitational
model (Li-Ls also denoted as Lagrange
points or I|brat|en pemts}
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2 Differentially cerrect (TOF & periedlc censtralnt)
3. Full ephemeris- Purdue Unlversny software

(GENERATOR)

4 High fidelity GSFG seftware (Astregater SwmgBy, |

. FreeFlyer, etc.) -

e Potentlal scenarios will be narrewed by analyzmg
- stationkeeping costs, transfer cests and tetal
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- Regenerate entlre L1 and ) famllies in CRSBP-

- Using a numerical dlfferentl,arcorrecthnf |
procedure, there exists an entire farm ﬂf "'*"'"
_orbits about the libration po,mts .y e Cn
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- Build up a table of relevant orbit properties .'
and a table of initial conditions |
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» Use CR3BP
results to

gle;JSn differ-
RIAAYPES, of

4 v=1.2
(6-day permd}
7 min alt.= 106 km

A - ) o
u[em]

"

s
L
=

il to Is2

2:

pte T 2
a ' :. ...- -

I1L1tolL1 (same orbit)
1L1tol2

1 L2tolL2 (same orbit)
2]

]

Patch points
employ negli-

gible AV's

placed along
desired inter-

vals, and
allow a

spacecraft to

stayina
quasi-

periodic orbit
in full ephem-

eris models
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H:gh Ftdehty Modelmg
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Full ephemeris vertical erblt {

;‘\p ‘with targetlng A
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4 StUdy scenarios |n m _,u
detail with Astre ator

~In- depth :j_,n- - analy:;ls
-Transfer costs s

Deterfpﬁf W'qs )fer
msel:tlhg'ﬂg orbit scenarios

- S‘tétlenkteeplng

% ¢ Analyze the capability‘and
AV costs of several
different methods
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