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GROUND SEGMENT INFRASTRUCTURES

 Ka band TLC (ltalsat, Olympus, Artemis)

* C-band large diameter antennas (26-32m)

* Optical inter-Orbit data relay
* Upgrading to DSN 'b

OPERATIONS CONTROL CENTERS
o SAX (Italian astronomy X-ray satellite)
o ltalsat, Olympus, Sicral

y
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FLIGHT DYNAMICS

* Flight Dynamics Systems
* LEOP services

. Artemis mission recovery

SPACE GEODESY
(on behalf of the Italian Space Agency)

» Satellite laser tracking (LAGEOS) 2001
» Lunar Laser Ranging Facility
< Geodetic dataprocessing
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Here is a fact that | have not.-been able to demonstrate rigorously,
but which*appears to me nevertheless very likely to be true. ’b

Being given equations of the fermrdefined in [Section] 13 and a
particular solution of these equations, one can always find a
periodic solution (of which the period can, it is true, be very long),
such that the difference between the two solutions will be as little
as one wishes during a time as long as one pleases.

% .
Besides, that which"makes periodic solutions so valuable is that
they are, so to speak, the only breach through which we can
attempt to penetrate what was previously thought impregnable.’
L

Les Methodes Nouvelles de la Mechanique Celeste, pg 82, Section 36, Chapter Il
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Here is my thought

Being given equations of the fermrdefined in [Section] 13 and a
particular solution of these equations, one can always find a
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Here is my thought

for every « gravitational drawing » exists a periodic orbit arbitrarily
close to it, but possibly of very long period.

.
Besides, that which'makes periodic solutions so valuable is that

they are, so to speak, the only breach through which we can
attempt to penetrate what was previously thought impregnable.’
4 ¥

Les Methodes Nouvelles de la Mechanique Celeste, pg 82, Section 36, Chapter Il




Here is my conjecture

for every « gravitational drawing » exists a periodic orbit arbitrarily
closeto it, but possibly of very long period.

i
mathematics applies better to periodic solutions

(8
¥

Les Methodes Nouvelles de la Mechanique Celeste, pg 82, Section 36, Chapter Il
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In the phase space
of the three-body
problem, the set of ]
periodic orbits is S
dense in the set of
bounded orbits :

2371900 2372000 2372100 t(JD)

Periodic Orbits Close to that of the Moon: Valsecchi, Perozzi, Roy, Steves
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Stable Manifolds -&- telespazio

¢ QtPlotter _Tolx]

Servicing Halo Missions
Oro ,. at the Lunar L1 Gateway

1 by M. Lo & M-K Chung, JPL

>{ QtPlotter [_To]x]
0]0
AIC
O O10 00
a a .
0 C 0

Dynamical Systems Theory: Simo’, Masdemont, Gomez, Jorba



SMART-like TRANSFER
e Earth-Moon L1
» Electric Propulsion

» 400 days

HITEN-like TRANSFER
e Sun-Earth L1

» Ballistic trajectory

« 94 days

Weak Stability Boundary: Belbruno, Miller
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Our Solar System is intercopneci@@é™®y a vast system of tunnels winding areund
the Sun generated by the LagrangeRoigts of all the planets and their moonss
i

The lunar L1 orbit
could reach any
point on the
surface of the
Moon within hours,
thus this portal is
also a perfect
location for the
return of human-
presence on the
Moon. |

The Interplanetary Superhighway System: Lo & Ross
LN
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. The'Geography _of_Resonhnicﬂes ® .
sl el Chaotic Control
e Symmetric vs asymme‘tec’perlodlc orbits

e Stability theorems :

,Q Impulsive and EP Lunar transfers

~ *Nuclear and Solar Thermal PropUIsmn

e

Organising Committe: Celletti, Perozzi, Milani, Valsecchi
a T BT a7 H




Take advantage of the'weak.stability dynamics in order to

deploy a constellation offunar spa!cecrafts with a small AV . =

AV

saved

WSB

"L deployment

springs b
-

transfer time:
90 days

= [200 + 40 x (n.of.satellites)] m/s




Zero Velocity Curves

Moon and spacecraft trajectory Heavy P ayload
65 MT
Earth-Mars

M°9,[j:fiijectlory t Fans f er.

30 Ariane V

Moon-Mars
transfer:

1 Ariane V

Lunar Base for Mars Missions: Circi
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Traiettoria Luna

Traiettoria di fuga
_ dalla Luna
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Lunar launcher mass a0 O |
: 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000
VS . to t al m a.S S I n G E O Massa lanciatore sulla Luna (kg)

Basi Lunari per Satelliti Geostazionari: Circi, Teofilatto, Graziani
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* Fast E>M Hohimann- I|kel-ransfers (maﬁhned)
e Intermediate E>M WSB transfers (marined, cargo)
' Slow E>M transfers (non-critical cargo)
* M>E resources and fuel delivery
e Lagrangian points hforﬂoclinic connections

e L, portal | .
: L, Halo park'rng‘iot \
« space elevator terminal N
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Airbag Design

Operating parameters and mass

Inflation pressure (kPa)

. Effective vent areas 6 x 0.83
: o s T ]
. (m?)
Peak Iapder <40
acceleration (g)
T ey R
o " . . a2
ExoMars

" U LTI



L

-
: e
non-vented system Ao

R .. o -







base unaer Construction

N

Lunar Base Mass Breakdown

MANNED MODULES
LIFE SUPPORT

LABORATORIES

INFRASTRUCTURES

IN SITU RESOURCES
PRODUCTION

ENERGY
YEARLY MASS TRANSPORTATION PRODUCTION

Mass margins

e Yearly mass income almost constant

*¥Yearly mission types highly variable
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