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Mission Overview

» TESS, an Explorer-ciags mission, will
perforrm an all-sky SUrvey over 2 years e —
= Science orbit is highly eceantric,
highly inclined, In 2:1 resonance
with the Moon
Choice inspirad by analysis of
KROMNOS (2:1) and IBEX (3:1)
mizsion orbits
= Lunar gravity assist fo achieve
Science orbit
» 3.5 Phasing loops
Requirements
» Lunar Resonant Phasing condition for
Dperational orbit stability; need Moon-
Earth-Spacecraft angle &t apogee of
00 = 30 deg
= Shart, infrequent eclipses; Need initial
ediptic ADP batween 36 and 40 deg
* Periges betwesn ¥ and 22 Earth Radil
for duration of misajon
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= Schematic Window Methodal ogy (SWIM)

* Uses Variation of Parameters (VoP'] equa-
tians and geometric proxies of consiraints
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* Initial plan called for 2-hour
maximum aclipoes

« 5WM analysis showed that 2-hour maxi-
mum aclipse restricted launch oppor-
tunities too mueh

» Led to decision to allow ot last
4-hour eclipees
- Later rafsed fo aflow 2 6-fhour sclips:
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Dynamical Systems

Circular Restricted 3-Body Problem (CR3BP)
= Assess long-term behavior: stability, variability

* Continuation method used to find three families of resanant
periodic arbits (planar, mimor, axial) analogous to Libration
Point Orbits

* Heoquet analysis of mirmor sofution showed it is neutrally
stable with medium-term {9 month) and long-term
(12 yean oscillations
» Analysis was extended to inclede Sun in Bi-Circular
Restricted 4-Body Problem
Lidov-Kozai Mechanism: averaging removes
short-term variations
* For highly eccentric, highly inclined orbits
Semi-major axis is nearly constant
- Perigee radius and inclination to Moon orbit plane
period near 12 years for TESS
? (ibrates around 00 deg:
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