
Potential Theory

end of the 2nd part

Stellar orbits

1st part



Outlines

Ideal but useful models
- the infinite wire, the infinite slab
- infinite slab with oscillatory surface density, tightly wound spiral

Orbits
- some generalities

Lagrangian and Hamiltonian mechanics
- Euler-Lagrange equations
- Hamilton’s equations

Orbits in spherical potentials
- angular momentum conservation
- equations of motion
- radial orbits
- non radial orbits

Examples
- Keplerian orbits
- Orbits in an homogeneous sphere
- Orbits in isochrone potentials



Potential Theory

 Ideal but useful models



Potential of an infinite wire of constant linear density 



Potential of an infinite slab of constant surface density 



Potential of an infinite slab with an oscillatory 
surface density 

! will be negative !









Potential of an Infinite slab



Potential of an Infinite slab



Potential of an Infinite slab



Potential of an Infinite slab



Potential of an infinite slab with a tightly 
wound spiral pattern

WKB approximationif

m=2









Stellar orbits

1st part



Orbits

Generalities



Why studying stellar orbits ?

- understand the motion of stars in stellar systems and galaxies

→ understand the observed kinematics
→ constraints the mass model

We will assume :

- a smoothed gravitational field
- time independent potentials

Stellar orbits



Definitions

● trajectory solution of the equation of motion

defined on a finite interval:

● orbit a trajectory defined on an infinite time interval

● periodic orbit a closed orbit

● stationary point a point such that:

Stellar orbits



Stellar orbits

Lagrangian and Hamiltonian 
mechanics

























Stellar orbits

Orbits in Spherical Systems























Plummer



Plummer



Plummer



Plummer









Stellar orbits

Spherical Systems

Examples













Keplerian orbits (point mass)



Keplerian orbits (point mass)



Keplerian orbits (point mass)







Homegeneous sphere (harmonic)



Homegeneous sphere (harmonic)



Homegeneous sphere (harmonic)

















Isochrone



Isochrone



Isochrone



Isochrone

The radial frequency 
depends only on E



galpy



The End
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