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Jacobi’s Integral 

Take scalar product with dr/dt 
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Lecture 25 The Restricted Problem of Three Bodies #8.2 
Jacobi’s Equations 

If the third mass m ≡ m is infinitesimal, then 
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Integrate to obtain 
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Surfaces of Zero Relative Velocity 

In ξ, η, ζ space, surfaces of zero relative velocity are 
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In the ξ, η plane (in terms of bipolar coordinates) curves of zero relative velocity are 
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Note: In the two-body problem, curves of zero relative velocity are (2 1
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Fig. 8.1 from An Introduction to the Mathematics and Methods of Astrodynamics.  Courtesy of AIAA. Used with permission.
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After some algebra, convert to Legendre form with y = sin φ to obtain 
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