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Planetary Flyby
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𝜃# = Roll
𝜃$ = Pitch
𝜃% = Libra/on
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50,000 km flyby
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Randomly generate 100
hyperbolic trajectories

Average all 100 simulaGons 
for each combinaGon of
flyby distance and speed

Calculate average change in 
element through each flyby
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Flyby Parameter:

Loss of Lock

Analy/c predic/on:

Change in free energy provides
sufficient condition for circulation;
circulation starts at P ≈ 0.07
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