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CONTEXT

\4

GENERALIZED LOGARITHMIC SPIRALS

Fully analytic solution.
Two integrals of motion (energy+angular momentum).

No degrees of freedom:

r= f(0, n, Vo, 907¢0)
t= g(@, n, Vo, 907¢0)

Flexibility?
Mission design?
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ReEsSuULTS

EXTENDED FAMILY OF SOLUTIONS

0 p :
a, = ﬁcoszpt — ap = ﬁ[fcoswt + (1 —2¢)sinyn]
» Fully analytic solution.
» Two integrals of motion.
» There is one degree of freedom.

» Improved flexibility for mission design.
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DYyNAMICS
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THE SPIRALS

ELLIRTIC A PARABOLIC HvYPERBOLIC
Ki<0 Ki=0 : Ki >0
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CIRCULAR TO CIRCUERARN

"PATCHED SPIRALS": MATCHING K1 AND K>

» No need to change K>.

» At least two spiral arcs.
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Transition point, 04/6r
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» One degree of freedom — 04

» One transcendental equation:
r{]" = f(9¢, 5) r07 VO; HOa ¢0)
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ARBITRARY TRANSFERS

ReauireD K> AT DEPARTURE/ARRIVAL POINTS WILL NOT
BE THE SAME "

> rv?siny = Ko
» How to adjust K,?

0 » Keplerian arc.

MATCHING CON DITIONS:
527 6%

. » One equation — &
» One DOF
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T E ]

IMPROVED FLEXIBILIT
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PERIODIC ORBITS
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PERIODIC ORBITS
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LT GRAVITY-ASSIST TRANSHERA

Units CGLS STOUR-LTGA GALLOP

Launch v km/s  1.600 1.600 1.600
Mars flyby veo km/s  1.590 1.435 1.920
Flyby altitude km 562 5432 200
Mass fraction — 0.256 0.256 0.234
Arrival v km/s  0.000 0.237 0.000
TOF Earth-Mars  days 271 271 271
TOF Mars-Ceres  days 862 862 862 (739)

TOF total days 1133 1133 1133 (1010)
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CONCLUSIONS

vV v v v v

The flexibility of the GLS has bean imp g
Fully analytic solution is available.

Results comparable to state of the art methods.
Light computations.

Promising for preliminary mission design.
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Generalized logarithmic spirals yield a flexible
method for low-thrust trajectory design
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