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- Orbits in an homogeneous sphere
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Potential Theory

Ideal but useful models



Potential of an infinite wire of constant linear density

®(R) =2G A\ In(R) + C

vt



Potential of an infinite slab of constant surface density

b(z) =21G Xy |2| + C

vt

e —



Potential of an infinite slab with an oscillatory
surface density
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Potential of an Infinite slab
Y(z) = B + X1 Re (e7)
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Potential of an Infinite slab
S(z) = B + X1 Re (e7)
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Potential of an Infinite slab
S(z) = B + X1 Re (e7)
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Potential of an Infinite slab
Y(z) = B + X1 Re (e7)
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Potential of an infinite slab with a tightly
wound spiral pattern

S(R,¢) = Re (H(R) (" #+/())

of
if — R« WKB approximation
b
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Stellar orbits
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Orbits

Generalities



Stellar orbits

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



Definitions

* trajectory

e orbit

* periodic orbit

Stellar orbits

solution of the equation of motion
T =—-Vo(Z)
defined on a finite interval.

—

$‘<t),f(to) = Zg,t € [to,tl]
a trajectory defined on an infinite time interval

T(t), T(ty) = zo,t € |[—00, 00|

a closed orbhit
Vt, 3T, Et+T) = Z(t) 6t +T) = 6(t)

e stationary point a point such that:

=2 =0



Stellar orbits

Lagrangian and Hamiltonian
mechanics
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Stellar orbits

Orbits Iin Spherical Systems
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Stellar orbits

Spherical Systems

Examples
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Keplerian orbits (point mass)
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L’”AMAS ISOCHRONE

[I. — Calcul des orbites

par M. HENoON
(Institut d’Astrophysique, Paris)
physiq

SOMMATIRE. — On obtient les expressions explicites des orbites stellaires dans un amas isochrone (mo-
déle d’amas globulaire) On calcule la période, Iangle entre apocentres successifs, la densité moyenne
le long d’une orbite. Six orbites particuliéres sont dessinées.

ABSTRACT. — One obtains the explicit expressions of the stellar orbits in an tsochron cluster (model
of a globular cluster). One computes the period, the angle between two successive apocenters,

the mean density along an orbit. Swx particular orbits are drawned down.

Pesiome. — ABTOp mMoAydaeT MOAPOOGHBIE BHIPAsKEHUA 3BE3THEIX OpPONT B H30XPOHHOM CKOIJIEHHH
(MOeIb mapoBOT0 CKONJIEHWA). BHUUCICH IIepHof, YIOJ MeHAy MIOoCIeA0oBaTeJIbHBIMH alo-
OEeHTpAMH W CPejHsAs IJOTHOCTh BJOJH OpOHTH. JlaHB uepTeH MMeCTH YACTHBEIX CAyYaeB

opOHT.

—

L’intégration se fait sans difficultés particuliéres et mene a :

V— A2 1L 2)U2 + (2E 4 2A2) U — A2

(5) t—lg=— (2 —2E) (1—U) |
] . 2—E)U—E
A . .
2n (2 2E)3%2 e sin \/Eg + 2EA2 — 2A2 (1 — 1)

Cette relation entre U et £, donc entre r et ¢, définit le mouvement radial de

’édtnile
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Welcome to galpy’s documentation 9

galpy is a Python 2 and 3 package for galactic dynamics. It supports orbit integration in a variety of potentials,
evaluating and sampling various distribution functions, and the calculation of action-angle coordinates for all static
potentials. galpy is an astropy affiliated package and provides full support for astropy’s Quantity framework for
variables with units.

galpy is developed on GitHub. If you are looking to report an issue or for information on how to contribute to the
code, please head over to galpy's GitHub page for more information.

As a preview of the kinds of things you can do with galpy, here’s an animation of the orbit of the Sun in galpy’s

MWPotential2014 potential over 7 Gyr:
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» Quick-start guide

= Tutorials

» Library reference

= Acknowledging galpy
= Papers using galpy
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The End
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