
•  Generali(es	
  (Sec	
  1.2)	
  
–  Collisionless	
  systems,	
  relaxa(on	
  (me	
  (Sec.1;	
  collisionless	
  systems)	
  

•  Poten(al	
  theory	
  (Sec.	
  2.1,	
  2.2,	
  2.3)	
  
–  general	
  results,	
  gravita(onal	
  force,	
  Poisson’s	
  equa(on,	
  poten(al	
  energy.	
  	
  

–  Spherical	
  systems:	
  Newton’s	
  1st	
  and	
  2nd	
  theorems,	
  circular	
  velocity,	
  escape	
  velocity,	
  computa(on	
  of	
  
the	
  gravita(onal	
  force	
  and	
  poten(al.	
  Examples:	
  point	
  mass,	
  homogeneous	
  sphere,	
  Plummer,	
  
isochrone,	
  power-­‐law	
  densi(es	
  	
  (Sec.2.1)	
  	
  

–  FlaKened	
  systems:	
  spheroidal,	
  rela(on	
  between	
  iso-­‐density	
  and	
  iso-­‐poten(al	
  surfaces,	
  disks	
  

•  Orbits	
  of	
  stars	
  (Sec.	
  3.1,	
  3.2,	
  3.3)	
  
–  Spherical	
  poten(als:	
  equa(ons	
  of	
  mo(on,	
  bound	
  vs	
  unbound	
  orbits,	
  apocentre,	
  pericentre	
  

distances,	
  radial	
  and	
  azimuthal	
  periods	
  and	
  rela(ons,	
  examples.	
  	
  
–  Integrals	
  of	
  mo(on	
  

–  Axisymmetric	
  poten(als:	
  equa(ons	
  of	
  mo(on,	
  meridional	
  plane,	
  effec(ve	
  poten(al,	
  surface	
  of	
  
sec(on,	
  zero	
  velocity	
  curve,	
  epicycles	
  

–  Non-­‐axisymmetric	
  poten(als:	
  2D	
  non-­‐rota(ng	
  poten(al,	
  box	
  and	
  loop	
  orbits,	
  2D	
  rota(ng	
  poten(al,	
  
Jacobi	
  integral,	
  resonances	
  and	
  weak	
  bars	
  

–  Numerical	
  integra(on	
  of	
  orbits:	
  algorithms,	
  requirements	
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•  Equilibrium	
  of	
  collisionless	
  systems	
  and	
  distribu(on	
  func(ons	
  (Sec.	
  4.1,	
  4.2,	
  4.3,	
  4.8)	
  	
  
–  Phase-­‐space,	
  Collisionless	
  Boltzmann	
  Equa(on	
  

–  Rela(on	
  between	
  DF	
  and	
  observables:	
  density,	
  velocity	
  DF,	
  velocity	
  moments,	
  velocity	
  ellipsoid	
  

–  Jeans	
  theorems:	
  integrals	
  of	
  mo(on.	
  Ergodic	
  f(E)	
  and	
  anisotropic	
  DF	
  f(E,	
  L),	
  f(E,Lz)	
  and	
  characteris(cs	
  
of	
  the	
  velocity	
  ellipsoid	
  

–  DF	
  for	
  spherical	
  systems.	
  Ergodic	
  DF	
  and	
  rela(on	
  between	
  density	
  and	
  DF.	
  	
  Anisotropic	
  DF	
  and	
  velocity	
  
anisotropy.	
  Examples.	
  	
  

–  Jeans	
  equa(ons.	
  Spherical	
  symmetry.	
  Applica(ons.	
  Axisymmetric	
  case.	
  Asymmetric	
  dri\.	
  Virial	
  
equa(ons.	
  	
  

•  Collisions	
  (Sec.	
  8.3.1,	
  8.3.3)	
  
–  Tides:	
  restricted	
  3-­‐body	
  problem.	
  Tidal	
  radius	
  

–  Evolu(on	
  of	
  debris	
  streams	
  and	
  ac(on	
  angle	
  variables	
  

•  Numerical	
  studies	
  of	
  the	
  evolu(on	
  of	
  a	
  satellite	
  galaxy	
  orbi(ng	
  a	
  spherical	
  host	
  
–  Genera(on	
  of	
  ini(al	
  condi(ons	
  from	
  DF:	
  configura(on	
  and	
  velocity	
  space	
  

–  Choice	
  of	
  suitable	
  parameters	
  

–  Analysis	
  of	
  the	
  results	
  


