Celestial Mechanics — Exercises
Alexander V. Krivov & Tobias Stein!

Distributed: 16 Jan 2025. Due: 23 Jan 2025.

Unit 12

Problem 12.1

Derive the disturbing function R for a system with N planets, i. e. for the perturbations that N — 1 planets
exert on one planet.

(1 point)

Problem 12.2

A general expansion of the planet—planet disturbing function has the form
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Show that only cos-terms and no sin-terms can appear in such an expansion, i. e. the perturbing function
is even (gerade, in German) with respect to the angular variables A, A’, @, @', Q, and Q'. (Hint: use the
known relation between orbital elements and cartesian coordinates.)
(3 points)
Problem 12.3
Expansion (1) from the previous problem has the d’ Alembert property:
6
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Show that, for an expansion in standard orbital elements,
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the coefficients By, ., no longer have the corresponding property. How could we modify the d’ Alembert
property for these variables to make it valid again?
(2 points)
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