Astrophysics IV, Dr. Yves Revaz EPFL

4th year physics Exercises week 10
April 28, 2026 Spring semester 2026

Astrophysics IV: Stellar and galactic dynamics

Exercises
Problem 1:
Show that the collisionless Boltzmann equation
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b) in cylindrical coordinates is
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Hints:
The gradients in spherical and cylindrical coordinates are given by
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To obtain expressions for the a = v = (0,0, 0,) and v = (0, 0y, 0,), use the
Euler-Lagrange equations of motion to find expressions for v,, vy, v4, v, first.

Problem 2:

Derive the collisionless Boltzmann equation in carthesian coordinates in a frame

that rotates with a constant angular velocity Q. Write it in term of the effective
potential.



