
1

Equilibria and stability of 
collisionless systems

 
4st and 1st part
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Outlines

The Virial Equation and Virial Theorem

- Theory
- Applications

N-body- experiments

- Are systems defined from a DF that solve the CB stable ?
- Comments and discussions on the experiments



3

Equilibria of collisionless systems

 The Virial Theorem
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Remainder : moments of the CB Equation
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create tidal effects that enable the gas contained within the galaxies to escape
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create tidal effects that enable the gas contained within the galaxies to escape
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Fritz Zwicky (1898-1974): un personnage 
haut en couleurs. Prédit les étoiles à neutrons 
en tant que « cadavres » de supernovae 
(auxquelles il attribua aussi l’origine des 
rayons cosmiques), découvrit la matière 
noire des amas de galaxies et prédit les effets 
de mirage gravitationnel par les amas de 
galaxies.
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26The Coma cluster
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~700 km/s
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M/L
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The stability of collisionless 
systems

 
1st part



30

Stability of collisionless systems

 Playing with N-body models
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If the system has a constant anisotrpy parameter

The Jeans equations for spherical systems

Initial conditions for N-body spherical systems

● Circular orbits
 

● Isotrope  ergodic 

● Radial orbits 

● tangentially biased orbits

● radially biased orbits
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Plummer model 

Not self-gravitating !
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Plummer model 
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Plummer model 

Self-gravitating !
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Plummer model 
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Plummer model with intermediate anisotropy 
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Plummer model with intermediate anisotropy 
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Plummer model with intermediate anisotropy 



39

Plummer model with intermediate anisotropy 
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Plummer model with intermediate anisotropy                    (ergodic) 
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Plummer model with intermediate anisotropy                    (ergodic) 
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Plummer model with intermediate anisotropy                    (ergodic) 
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Plummer model with intermediate anisotropy                    (ergodic) 
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Plummer model with intermediate anisotropy 
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Plummer model with intermediate anisotropy 
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Plummer model with intermediate anisotropy 
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Plummer model with intermediate anisotropy 
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Miyamoto-Nagai razor-thin disk

cold disk: 
Not self-gravitating !
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Miyamoto-Nagai razor-thin disk

cold disk: 
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Miyamoto-Nagai razor-thin disk (counter-rotating !) 

Not self-gravitating !
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Miyamoto-Nagai razor-thin disk (counter-rotating !) 
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Self-gravitating infinite slab of infinite thickness Not kinetic energy !
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Self-gravitating infinite slab of finite thickness
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Self-gravitating infinite slab of finite thickness  
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Warped disks
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Warped disks
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Warped disks



create tidal effects that enable the gas contained within the galaxies to escape

ESO 510-g13
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The End


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73

