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Spherical systems

Newton's first theorem

A body that is inside a spherical shell of matter experiences no net
gravitational force from that shell.

Newton's second theorem

The gravitational force on a body that lies outside a spherical shell
of matter is the same as it would be if all the shell's matter were
concentrated into a point at its center.

Zdroj: Binney & Tremaine, Galactic Dynamics



Pro sférickou symetrii:
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Rotation curves of spiral galaxies
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Figure 8.33 The upper panels show the rotation curves of three Sa galaxies of very
different luminosities from the sample of Rubin et al. (1985) plotted both on the same
linear scale (left) and rescaled by their optical radii, s (right). The lower panels show
similar plots for three Sc galaxies from the sample of Burstein et al. (1982).

Zdroj: Binney & Tremaine, Galactic Dynamics
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the last two ries are the Newtonian curves caleulated for the sta

quadrature to give the full Newtonian curve).

Milgrom, 2009
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Figure 1: The points show the rotation curve of NGC 2403 as deduced from 21 cm line observations [6]. The dashed
curve 1s the Newtonian rotation curve of the stellar component as deduced from the observed surface brightness
distribution with M/L=0.9, and the dotted curve is the Newtonian rotation curve deduced from the observed HI
surface density distribution. The solid curve is that ealculated from Milgrom’s formula. Here an = 107% cms 2.










Logarithmic potential
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Zdroj: Binney & Tremaine, Galactic Dynamics
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Figure 2-8. Contours of equal

fr |eq. (2-54b)] when: gg = 0.9

each case the contour levels are 0. ]
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Rovinna (2D) rozeta ve sféricky
symetrickem potencialu

Figure 3-1. A typical orbit in a
spherical potential forms a rosette.

Zdroj: Binney & Tremaine, Galactic Dynamics

3D rozety ve zplostélem osove symetrickém
potencialu — pohled v rotujici meridionalni
roviné (R, z)
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Figure 3-3. Two orbits in the potential of equation (3-50)
with g = 0.9. Both orbits are at energy £ = —0.8 and angular
momentum L: = 0.2, and we assume vg = 1.







Orbit of the Sun in our Galaxy (1 turn = 220 million years)

speed = 240 km/s
distance from the Galactic center: R = 8.4 kpc (27,000 l.y.)
(UV,W=11.1, 12.2, 7.2 km/s)
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Orbit of the Sun: 21 turns in 4.57 billion years
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