Astrophysics IV, Dr. Yves Revaz EPFL

4th year physics Exercises week 6
26.03.2025 Spring semester 2025

Astrophysics IV: Stellar and galactic dynamics

Exercises

Problem 1:
Demonstrate that the condition:
Lp—LeH =0
is equivalent to

L, = constant

Can you explain why ?
Problem 2:

For the following potentials, derive the analytic expression for the acceleration a at
an arbitrary point Z in Cartesian coordinates. Also, derive the orbital circular period
for a radius 7.

a) Point mass:

GM
B(r) = -
=~
b) Plummer-Schuster:
GM
B(r) = ———
R
¢) Miyamoto-Nagai:
GM
O(R,z) =—
VR (a+ VBT 2)
d) Harmonic potential:
Logo 1oy 1o,
O(x,y,2) = SWal + 3@y + JWs*

Problem 3:

Derive the epicycle frequencies for the following potentials:

a) Point mass:




b) Plummer-Schuster:

B(r) — GM
"= VeTe
¢) Miyamoto-Nagai:
GM
O(R,z) = —
VB 4 (a+ VT 22



